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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, Barium, 
Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 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.
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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.

\ /.\ I /''i/-' 1 k 1\ Tn/“\Mr-Wkl/T5\ <-H 4 A /i TOO n



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) Copper 0.9 ug/L All samples in SDG R0904290

ICB/CCB Boron 7.9 ug/L All samples in SDG R0904290
Beryllium 0.10 ug/L
Chromium 0.7 ug/L
Potassium 50 ug/L
T ungsten 0.03 ug/L

ICB/CCB Barium 1.9 ug/L M-31AB
Iron 5.7 ug/L M-31ABDISS
Strontium 0.3 ug/L M-50B

ICB/CCB Barium 0.8 ug/L M-21B
Strontium 0.2 ug/L FB080409-GW

ICB/CCB Sodium 346 ug/L M-31AB

ICB/CCB Sodium 195 ug/L M-31 ABDISS
M-50B
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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-31 AB Beryllium 0.20 ug/L 0.30U ug/L

M-31 ABDISS Copper 9.3 ug/L 10.0U ug/L
Tungsten 0.59 ug/L 1.00U ug/L
Iron 9.5 ug/L 20. OU ug/L

M-50B Tungsten 0.65 ug/L 1.00U ug/L

M-21B Copper 5.9 ug/L 10.0U ug/L
Tungsten 0.52 ug/L 1.00U ug/L

FB080409-GW Boron 9.0 ug/L 50.0U ug/L
Copper 0.8 ug/L 10.0U ug/L
Chromium 0.9 ug/L 5.0U ug/L
Tungsten 0.01 ug/L 0.1 OU ug/L

Sample FB080409-GW 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

FB080409-GW 8/4/09 Boron 9.0 ug/L M-21B
Chromium 0.9 ug/L
Copper 0.8 ug/L
T ungsten 0.01 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

M-21B Copper 5.9 ug/L 10.0U ug/L
Tungsten 0.52 ug/L 1.00U ug/L

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

Date Analyte Concentration Associated Samples

MC-3B-FILT 5/21/09 Aluminum 5.3 ug/L M-31 ABDISS
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 filter blanks as 
required by the QAPP. No sample data was qualified with the following exceptions:

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-31 ABDISS Aluminum 34.3 ug/L 50.0U ug/L
Tungsten 0.59 ug/L 1.00U ug/L
Zinc 1.4 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 with the following exceptions:

DUP ID 
(Associated 
Samples) Analyte RPD (Limits) Difference (Limits) Flag A or P

M-31 ABDUP Platinum _ 1.10 ug/L (si.00) J (all detects) A
(M-31 AB UJ (all non-detects)
M-31 ABDISS Tungsten - 1.11 ug/L (S1.00) J (all detects)
M-50B) UJ (all non-detects)
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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

Raw data were not reviewed for this SDG.

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

M-50BL Aluminum 10.5 (<10) M-31AB
M-31 ABDISS
M-50B

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 R0904290 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 R0904290

SDG Sample Analyte Flag Aor P Reason (Code)

R0904290 M-31 AB Platinum J (all detects) A Duplicate sample analysis
M-31 ABDISS UJ (all non-detects) (Difference) (Id)
M-50B T ungsten J (all detects)

UJ (all non-detects)

R0904290 M-31 AB Aluminum J (all detects) A ICP serial dilution (%D)
M-31 ABDISS
M-50B

UJ (all non-detects) (sd)

R0904290 M-31 AB All analytes reported below J (all detects) A Sample result verification
M-31 ABDISS
M-50B
M-21B
FB080409-GW

the PQL. (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0904290

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0904290 M-31 AB Beryllium 0.30U ug/L A bl

R0904290 M-31 ABDISS Copper 10.0U ug/L A bl
Tungsten 1.00U ug/L
Iron 20.OU ug/L

R0904290 M-50B Tungsten 1.00U ug/L A bl

R0904290 M-21B Copper 10.0U ug/L A bl
Tungsten 1.00U ug/L

R0904290 FB080409-GW Boron 50.0U ug/L A bl
Copper 10.0U ug/L
Chromium 5.0U ug/L
T ungsten 0.10U ug/L
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0904290

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0904290 M-21B Copper 10. OU ug/L A bf
T ungsten 1,00U ug/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Filter Blank Data Qualification Summary - SDG R0904290

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0904290 M-31 ABDISS Aluminum 50.0U ug/L A br
Tungsten 1.00U ug/L
Zinc 10.0U ug/L
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Tronox Northgate Henderson
LDC #: 21991A4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0904290_______ Stage 2B
Laboratory: Columbia Analytical Services

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

Pateilh^K^ 
Page: ^ of \ 

Reviewer: c/2— 
2nd Reviewer: V/\ ^

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

1. Technical holding times
4

Sampling dates: ^

II. ICP/MS Tune /A

III. Calibration yv

IV. Blanks Su/

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

VI. Matrix Spike Analysis A- m's

VII. Duplicate Sample Analysis CLi’
VIII. Laboratory Control Samples (LCS) ft (XS

IX. Internal Standard (ICP-MS) N A^o-t

X. Furnace Atomic Absorption QC A/
XI. ICP Serial Dilution ow

XII. Sample Result Verification N

XIII. Overall Assessment of Data A
XIV. Field Duplicates y
XV Field Blanks

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 Samples^^y^^

1 M-31AB 11 21 31

2 M-31ABDISS 12 22 32

3 M-50B 13 23 33

4 M-21B 14 24 34

5 FB080409-GW 15 25 35

6 M-31ABMS 16 26 36

7 M-31ABDUP 17 27 37

8 18 28 38

9 T 0u? 19 29 39

10 20 30 40

Notes:
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

_DC #: 21991 At
SDG #: See Cover

Page: 1 of'__
Reviewer:

2nd reviewer: L X

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

\-b ^ Sb^As,(Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, KT^eTJAg, Na, Sr, Tl, Sn, Ti, W, U,"VTZrr>.

Al,|§bl As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe/^B) Mg, Mo, Mn/hk), Nifp^ K, Se, Ag, Na, Sr/Fi) Sn, Ti.^T^V, Zn

4^7 r Al,(sb) As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, FefPb) Mg, Mo, Mn/Op Ni,^ K, Se, Ag, Na, Sr,(l?7Sn, TiCwjijTV, Zn

(Al^Sb, As,fBa^ Be, B, Cd, Ca, Cr, Co, Cu,Te^Pb,^Mq, Mo,lviri>Hg,(Nj>t, [k, Se, Ag, NaTs?} Tl.^nTri^W, U(vTzr^

\ J fAh Sb, As(Ba, Be, B, Cd, Ca, Cr, Co, Cu, F^| Pb.flVIg, Mo, Mi^HgfN), Pt.^K, Se, Ag, Na7S^TI,l§n7fftW, U.tyFzf^

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 Ac Ra Ro R Cri Ca Cr Cn Hi i Fo Ph Mn Mn Mn Hn Ni Pt K Re> An Na Sr Tl Sn Ti W 1 1 V 7n

Anal\/«iQ MpthnH

ICP \fJ 'Th Sb,(As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fi)Pb,(Mq, Mo.lJirii HgCNi)Pt, Fk, Se, Ag, Na, SrniTlSrrn?W, U,(FTzrD

ICP-MS Al^Sb! As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, FeifP^ Mq, Mo, Mn, Hg, N^Pt) K, Se, Ag, Na, Sr/fh Sn, TiCwTlDv, Zn

GFAA Ai, 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

ercury by CVAA if performedComments:
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LDC Report# 21991H4

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 
Henderson, Nevada

September 14, 2009

November 25, 2009

Soil/Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905218 

Sample Identification

EB091409-S01 SA42-10BMS
SA42-10B SA42-10BDUP
SA42009-10B RSAR6-37BMS
SA42-25B RSAR6-37BDUP
SA42-38B
SA43-10B
SA43-25B
SA43-43B
SA44-10B
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B
RSA08-43B
RSA08-11,5B
RSA08-21,5B
EB091409-SO1 MS
EB091409-SO1DUP
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Introduction

This data review covers 21 soil samples and 3 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.
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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) T ungsten 0.02 ug/L All water samples in SDG R0905218

ICB/CCB Aluminum 3.0 ug/L All water samples in SDG R0905218
Boron 4.5 ug/L
Cobalt 0.6 ug/L
Iron 3.5 ug/L
Thallium 0.002 ug/L
Tungsten 0.07 ug/L

PB (prep blank) Aluminum 1.3 mg/Kg All soil samples in SDG R0905218
Antimony 0.5 mg/Kg
Calcium 5.1 mg/Kg
Chromium 0.10 mg/Kg
Copper 1.2 mg/Kg
Iron 2.2 mg/Kg
Magnesium 1.6 mg/Kg
Manganese 0.04 mg/Kg
Strontium 0.02 mg/Kg
Tin 3.6 mg/Kg
Tungsten 0.015 mg/Kg

ICB/CCB Molybdenum 0.80 ug/L All soil samples in SDG R0905218
Strontium 0.20 ug/L
Tungsten 0.106 ug/L
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Platinum 0.008 ug/L SA42-10B
Thallium 0.007 ug/L SA42009-10B

SA42-25B

ICB/CCB Thallium 0.006 ug/L SA42-38B
SA43-10B
SA43-25B
SA43-43B
SA44-10B
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B
RSAC8-43B
RSA08-11,5B
RSA08-21.5B

ICB/CCB Barium 2.00 ug/L SA42009-1 OB
Magnesium 3.0 ug/L SA42-25B
Nickel 0.70 ug/L SA42-38B
Titanium 0.3 ug/L SA43-10B

SA43-25B
SA43-43B
SA44-1 OB
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B
RSA08-43B
RSA08-11.5B
RSA08-21,5B

ICB/CCB Barium 1.00 ug/L SA42-10B
Iron 6.0 ug/L
Magnesium 2.0 ug/L
Manganese 0.70 ug/L
Nickel 0.50 ug/L

ICB/CCB Iron 5.0 ug/L SA42009-1 OB
Manganese 0.90 ug/L SA42-25B

SA42-38B
SA43-1 OB
SA43-25B
SA43-43B
SA44-10B
SA44-25B
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Iron 4.0 ug/L SA44-42B
Manganese 1.20 ug/L RSAR6-37B

RSAR6-25B
RSAR6-0.5B
RSAR6-9B
RSA08-43B
RSA08-11,5B
RSAOS-21,5B

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

EB091409-S01 Aluminum 14.0 ug/L 50.0U ug/L
Boron 2.9 ug/L 50.0U ug/L
I ungsten 0.03 ug/L 0.10U ug/L

SA42-1 OB Molybdenum 0.22 mg/Kg 0.33U mg/Kg
Tin 4.4 mg/Kg 10.9U mg/Kg
T ungsten 0.091 mg/Kg 0.10U mg/Kg
Platinum 0.011 mg/Kg 0.10U mg/Kg

SA42009-1 OB Molybdenum 0.28 mg/Kg 0.33U mg/Kg
Tin 4.9 mg/Kg 10.9U mg/Kg
Platinum 0.011 mg/Kg 0.11U mg/Kg

SA42-25B Molybdenum 0.28 mg/Kg 0.32U mg/Kg
Tin 4.6 mg/Kg 10.7U mg/Kg
Platinum 0.008 mg/Kg 0.11U mg/Kg

SA42-38B Antimony 0.8 mg/Kg 2.5U mg/Kg
Tin 5.8 mg/Kg 12.7U mg/Kg

SA43-1 OB Molybdenum 0.17 mg/Kg 0.32U mg/Kg
Tin 4.9 mg/Kg 10.7U mg/Kg

SA43-25B Antimony 0.7 mg/Kg 2.1 U mg/Kg
Tin 4.6 mg/Kg 10.5U mg/Kg

SA43-43B Tin 5.9 mg/Kg 11.9U mg/Kg

SA44-1 OB Molybdenum 0.24 mg/Kg 0.32U mg/Kg
Tin 4.6 mg/Kg 10.7U mg/Kg

SA44-25B Antimony 0.7 mg/Kg 2.1 U mg/Kg
Molybdenum 0.21 mg/Kg 0.31 U mg/Kg
Tin 4.6 mg/Kg 10.4U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA44-42B Antimony 0.9 mg/Kg 2.0U mg/Kg
Tin 4.3 mg/Kg 9.8U mg/Kg

RSAR6-37B Tin 6.2 mg/Kg 13.1U mg/Kg

RSAR6-25B Antimony 0.8 mg/Kg 2.7U mg/Kg
Tin 6.3 mg/Kg 13.4U mg/Kg

RSAR6-0.5B Antimony 0.5 mg/Kg 2.1 U mg/Kg
Tin 5.0 mg/Kg 10.6U mg/Kg
Tungsten 0.069 mg/Kg 0.11U mg/Kg

RSAR6-9B Molybdenum 0.20 mg/Kg 0.33U mg/Kg
Tin 5.0 mg/Kg 10.9U mg/Kg

RSA08-43B Tin 5.6 mg/Kg 11.8U mg/Kg

RSAOS-11.5B Tin 4.8 mg/Kg 10.7U mg/Kg

RSA08-21,5B Tin 5.2 mg/Kg 10.7U mg/Kg

Sample EB091409-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

EB091409-S01 9/14/09 Aluminum 14.0 ug/L SA42-10B
Barium 0.5 ug/L SA42009-10B
Boron 2.9 ug/L SA42-25B
Calcium 266 ug/L SA42-38B
Iron 45.1 ug/L SA43-10B
Lead 0.037 ug/L SA43-25B
Magnesium 37.9 ug/L SA43-43B
Manganese 3.7 ug/L SA44-10B
Potassium 60 ug/L SA44-25B
Sodium 10.3 ug/L SA44-42B
Strontium 1.6 ug/L RSAR6-37B
T ungsten 0.03 ug/L RSAR6-25B
Zinc 3.8 ug/L RSAR6-0.5B

RSAR6-9B

Sample concentrations were compared to concentrations detected in the equipment 
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

SA42-1 OB Boron 7.3 mg/Kg 10.9U mg/Kg
Tungsten 0.091 mg/Kg 0.1 OU mg/Kg

SA42009-1 OB Boron 7.7 mg/Kg 10.9U mg/Kg

SA43-1 OB Boron 8.6 mg/Kg 10.7U mg/Kg

SA44-1 OB Boron 6.4 mg/Kg 10.7U mg/Kg

SA44-25B Boron 8.4 mg/Kg 10.4U mg/Kg

RSAR6-0.5B Boron 6.1 mg/Kg 10.6U mg/Kg
Tungsten 0.069 mg/Kg 0.11U mg/Kg

RSAR6-9B Boron 8.3 mg/Kg 10.9U mg/Kg

Samples FB072909-SO (from SDG R0904226) and FB082809-SO (from SDG R090894) 
were identified as field blanks. No metal contaminants were found in these blanks with 
the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072909-SO 7/29/09 Aluminum 8.1 ug/L SA42-1 OB
Barium 1.0 ug/L SA42009-1 OB
Calcium 582 ug/L SA42-25B
Copper 0.8 ug/L SA42-38B
Iron 12.1 ug/L SA43-10B
Lead 0.359 ug/L SA43-25B
Magnesium 28.4 ug/L SA43-43B
Manganese 4.3 ug/L SA44-1 OB
Sodium 160 ug/L SA44-25B
Strontium 1.4 ug/L SA44-42B
Titanium 0.5 ug/L RSAR6-37B
Tungsten 0.03 ug/L RSAR6-25B
Uranium 0.006 ug/L RSAR6-0.5B
Zinc 10.0 ug/L RSAR6-9B

FB082809-SO 8/28/09 Aluminum 3.3 ug/L RSA08-43B
Calcium 17 ug/L RSA08-11,5B
Lead 0.006 ug/L RSAC8-21,5B
Magnesium 5.0 ug/L
Manganese 0.2 ug/L
Sodium 39.2 ug/L
Strontium 0.1 ug/L
Zinc 1.0 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:
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA42-1 OB T ungsten 0.091 mg/Kg 0.1 OU mg/Kg

RSAR6-0.5B Tungsten 0.069 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:

Spike ID
(Associated Samples) Analyte %R (Limits) Flag AorP

SA42-1 DBMS Antimony 34.0 (75-125) J- (all detects) A
(SA42-10B UJ (all non-detects)
SA42009-10B T ungsten 44.8 (75-125) J- (all detects)
SA42-25B
SA42-38B
SA43-10B
SA43-25B
SA43-43B
SA44-10B
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B)

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 Aor P

SA42-1OBDUP 
(SA42-1 OB 
SA42009-1 OB 
SA42-25B
SA42-38B
SA43-1 OB
SA43-25B
SA43-43B
SA44-1 OB
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B)

Barium 28.9 (<20) J (all detects)
UJ (all non-detects)

A

VIII. Laboratory Control Samples (LOS)

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

IX. Internal Standards

Raw data were not reviewed for this SDG.

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 R0905218 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.
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XIII. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SA42-10B and SA42009-10B 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) Flags Aor PCompound SA42-1 OB SA42009-10B

Aluminum 11000 11300 3 (<50) - - -

Arsenic 2.52 2.20 - 0.32 (<0.54) - -

Barium 166 187 12 (<50) - - -

Beryllium 0.513 0.519 1 (£50) - - -

Boron 7.3 7.7 - 0.4 (<10.9) - -

Cadmium 0.70 0.67 4 (<50) - - -

Calcium 44200 31100 35 (<50) - - -

Chromium 8.88 8.52 4 (<50) - - -

Cobalt 7.3 7.6 - 0.3 (<2.2) - -

Copper 17.0 18.3 7 (<50) - - -

Iron 13100 15100 14 (<50) - - -

Lead 8.4 10.8 25 (<50) - - -

Magnesium 14200 10800 27 (£50) - - -

Manganese 295 318 8 (<50) - - -

Mercury 0.014 0.005 - 0.009 (<0.019) - -

Molybdenum 0.22 0.28 - 0.06 (<0.33) - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA42-1 OB SA42009-10B

Nickel 15.0 15.6 4 (<50) - - -

Platinum 0.011 0.011 - 0 (<0.11) - -

Potassium 1970 2320 16 (<50) - - -

Sodium 621 678 9 (<50) - - -

Strontium 303 293 3 (<50) - - -

Thallium 0.099 0.116 - 0.017 (<0.022) - -

Tin 4.4 4.9 - 0.5 (<10.9) - -

Titanium 729 832 13 (<50) - - -

T ungsten 0.091 0.17 - 0.079 (<0.17) - -

Uranium 1.17 1.05 11 (<50) - - ■

Vanadium 37.6 41.2 9 (<50) - - -

Zinc 30.7 35.1 13 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0905218

SDG Sample Analyte Flag A or P Reason (Code)

R0905218 SA42-10B
SA42009-1 OB 
SA42-25B
SA42-38B
SA43-1 OB
SA43-25B
SA43-43B
SA44-1 OB
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B

Antimony

Tungsten

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

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

A Matrix spike analysis (%R)
(m)

R0905218 SA42-1 OB
SA42009-1 OB 
SA42-25B
SA42-38B
SA43-1 OB
SA43-25B
SA43-43B
SA44-1 OB
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B

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

A Duplicate sample analysis 
(RPD) (Id)

R0905218 EB091409-S01
SA42-1 OB
SA42009-1 OB 
SA42-25B
SA42-38B
SA43-1 OB
SA43-25B
SA43-43B
SA44-10B
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B
RSA08-43B
RSA08-11,5B 
RSAOS-21.5B

All analytes reported below 
the PQL.

J (all detects) A Sample result verification 
(PQL) (sp)
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0905218

Modified Final
SDG Sample Analyte Concentration A or P Code

R0905218 EB091409-SO1 Aluminum 50. OU ug/L A bl
Boron 50.0U ug/L
Tungsten 0.1 OU ug/L

R0905218 SA42-10B Molybdenum 0.33U mg/Kg A bl
Tin 10.9U mg/Kg
Tungsten 0.1 OU mg/Kg
Platinum 0.1 OU mg/Kg

R0905218 SA42009-10B Molybdenum 0.33U mg/Kg A bl
Tin 10.9U mg/Kg
Platinum 0.11U mg/Kg

R0905218 SA42-25B Molybdenum 0.32U mg/Kg A bl
Tin 10.7U mg/Kg
Platinum 0.11U mg/Kg

R0905218 SA42-38B Antimony 2.5U mg/Kg A bl
Tin 12.7U mg/Kg

R0905218 SA43-10B Molybdenum 0.32U mg/Kg A bl
Tin 10.7U mg/Kg

R0905218 SA43-25B Antimony 2.1 U mg/Kg A bl
Tin 10.5U mg/Kg

R0905218 SA43-43B Tin 11.9U mg/Kg A bl

R0905218 SA44-10B Molybdenum 0.32U mg/Kg A bl
Tin 10.7U mg/Kg

R0905218 SA44-25B Antimony 2.1 U mg/Kg A bl
Molybdenum 0.31 U mg/Kg
Tin 10.4U mg/Kg

R0905218 SA44-42B Antimony 2.0U mg/Kg A bl
Tin 9.8U mg/Kg

R0905218 RSAR6-37B Tin 13.1U mg/Kg A bl

R0905218 RSAR6-25B Antimony 2.7U mg/Kg A bl
Tin 13.4U mg/Kg
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SDG Sample Analyte
Modified Final
Concentration A or P Code

R0905218 RSAR6-0.5B Antimony 2.1 U mg/Kg A bl
Tin 10.6U mg/Kg
T ungsten 0.11U mg/Kg

R0905218 RSAR6-9B Molybdenum 0.33U mg/Kg A bl
Tin 10.9U mg/Kg

R0905218 RSA08-43B Tin 11.811 mg/Kg A bl

R0905218 RSA08-11,5B Tin 10.7U mg/Kg A bl

R0905218 RSAOB-21,5B Tin 10.7U mg/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Equipment Blank Data Qualification Summary - SDG R0905218

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905218 SA42-10B Boron
T ungsten

10.911 mg/Kg
0.10U mg/Kg

A be

R0905218 SA42009-10B Boron 10.9U mg/Kg A be

R0905218 SA43-10B Boron 10.7U mg/Kg A be

R0905218 SA44-10B Boron 10.7U mg/Kg A be

R0905218 SA44-25B Boron 10.4U mg/Kg A be

R0905218 RSAR6-0.5B Boron
Tungsten

10.6U mg/Kg
0.11U mg/Kg

A be

R0905218 RSAR6-9B Boron 10.9U mg/Kg A be

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0905218

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905218 SA42-10B Tungsten 0.10U mg/Kg A bf
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SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905218 RSAR6-0.5B Tungsten 0.11U mg/Kg A bf
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Tronox Northgate Henderson
LDC #: 21991H4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905218_______ Stage 2B
Laboratory: Columbia Analytical Services

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

PateJI-TS-Oq
Page: '-of \_

Reviewer: C/-8—
2nd Reviewer: l r—^

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

ValiHatinn Area (lomments

I. Technical holding times A Sampling dates:

II. ICP/MS Tune A\
l 1

III. Calibration

IV. Blanks fW

V. ICP Interference Check Sample (ICS) Analysis A

VI. Matrix Spike Analysis PPitS

VII. Duplicate Sample Analysis fW

VIII. Laboratory Control Samples (LCS)

IX. Internal Standard (ICP-MS) A/
X. Furnace Atomic Absorption QC hf )

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

XIII. Overall Assessment of Data

XIV. Field Duplicates

XV Field Blanks

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 Samples:

1 EB091409-S01 -44— SA44-23B----- ---------------- 21 EB091409-S01DUP W 31

2 SA42-10B S 12 SA44-42B ^ 22 SA42-10BMS ^ 32 (pa's

3 SA42009-1 OB
f

13 RSAR6-37B 23 SA42-1 OBDUP 33

4 SA42-25B 14 RSAR6-25B 24 RSAR6-37BMS 34

5 SA42-38B 15 RSAR6-0.5B 25 RSAR6-37BDUP ^ 35

6 SA43-10B 16 RSAR6-9B 26 36

7 SA43-25B 17 RSA08-43B 27 37

8 SA43-43B 18 RSAQ8-11,5B 28 38

9 SA44-10B 19 RSAQ8-21.5B k 29 39

10 SA44-25B v 20 EB091409-SO1 MS V\J 30 40

Notes:



LDC # 21991^ VALIDATION FINDINGS WORKSHEET Page __of_
SDG #: See Cover Sample Specific Element Reference Reviewer: 0 ^^

2nd reviewer: .

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

l \a) AI~Sbl| As,(Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt.ZT^e^Aq, Na, Sr, Tl, Sn.TiAA/TuTVTZrN,

z-'W15> (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, U, V, ZnJ)

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

SC-tiv As,tea, Be, B, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mq, Mo, Mp> Hq.C^lL PtZDse,(Aq, Na, Sr, Tl, Sn, Ti, W.TTvT^n---

(Al, Sb, As, Ba, Be, B, Cd) Ca^Cr, Co, Cu, Fe, Pb])MqCMo,'Mn)Hq,^i~^L) K,(!Se,~Aq) Na,(§r, Tl, Sn, Ti, W, U, V, ZnC

v> fAL Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb. Ma, Mo, Mn) Hq, (\\, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, uTvTZrr^

—tr-- ■ Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn,(Hc^ 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, 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, 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 Sh Ac R=i Re R r.ri Ha Pr Pn Pm Rp Ph Mn Mn Mn Hn Mi Pt K Rn An Ma Rr Tl Rn Ti W 1 1 \/ 7n

Analytic: Mpfhnrl

ICP fS[ u/ .At-Sfi-As, Ba;~B5, B- Cd~~Ca Cr. Co Cu Fe. Pb. Ma. Mo, Mr^HqjNiVtTK, Se, Aq~Na~S?)TI, W, llfv, Zn

ICP-MS V AI,(i?BftAs)BafBe), B, Cd, Ca,(cr)co, Cu, Fe,^, Mq, Mo, Mn, Hq, Ni(pl) K, Se, Aq, Na, Si?fT^ Sn, Ti.^wZW, 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, Tl, W, U, V, Zn

Comments: (Mercury by CVAA if performed
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LDC 21991H4 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover Field Duplicates

METHOD: Metals (ERA Method 6020/6010/7000)

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

al oT,Pa9e------Ot_
Reviewer:

2nd Reviewer:

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

Compound 2 3 RPD Difference Limits (Parent Only)

Aluminum 11000 11300 3

Arsenic 2.52 2.20 0.32 (<0.54)

Barium 166 187 12

Beryllium 0 513 0 519 1

Boron 7.3 7.7 0.4 (<10.9)

Cadmium 0.70 0 67 4

Calcium 44200 31100 35

Chromium 8.88 8.52 4

Cobalt 7.3 7.6 0.3 (<2.2)

Copper 17.0 18.3 7

Iron 13100 15100 14

Lead 8.4 10.8 25

Magnesium 14200 10800 27

Manganese 295 318 8

Mercury 0.014 0.005 0.009 (<0.019)

Molybdenum 0.22 0.28 0.06 (<0 33)

Nickel 15.0 15.6 4

Platinum 0.011 0.011 0 Uo.11)

Potassium 1970 2320 16



LDC#:_21991H4__ VALIDATION FINDINGS WORKSHEET
SPG#: See Cover__________ Field Duplicates

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

Y[N NA 
Y/N NA

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

Page^^of 
Reviewer: /

2nd Reviewer

Concentration (mq/Kg) (<50) (mg/Kg) (mg/Kg) Qualifications

Compound 2 3 RPD Difference Limits (Parent Only)

Sodium 621 678 9

Strontium 303 293 3

Thallium 0.099 0.116 0.017 (<0.022)

Tin 4 4 0 9 0 5 U 10.9)

Titanium 729 832 13

Tungsten 0.091 C 17 0.079 (r-0.17)

Uranium 1.17 705 11

Vanadium 37.6 41.2 9

Zinc 30.7 35.1 13

V:\FIELD DUPLICATES\FD_inorganic\21991 H4.wpd



LDC Report# 2199114

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase E 
Henderson, Nevada

Collection Date: September 15 through September 16,

LDC Report Date: November 25, 2009

Matrix: Soil/Water

Parameters: Metals

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905260

Sample Identification

EB091509-S01 SA65009-0.5B
SA136-0.5B EB091509-SO1 MS
SA136-10B EB091509-SO1DUP
SA136-25B SA136-0.5BMS
SA136-40B SA136-0.5BDUP
SA30-5B SA153-25BMS
SA30-9B
SA30-25B
SA30-38B
SA153-10B
SA153-25B
SA153-38B
SA172-10B
SA172-25B
SA172-40B
EB091609-S01
SA128-0.5B
SA128-10B
SA128-29B
SA65-0.5B

SA153-25BDUP

Investigation,

2009

\ /.\ i Tnooh m too 1



Introduction

This data review covers 23 soil samples and 4 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.

\/.w r'i/niMVTDr^MOYMnvoHam ia td'? o



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.

vm nr;iM\TRnwnYNr;\9i qqi id tr.t



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) Tungsten 0.02 ug/L All water samples in SDG R0905260

ICB/CCB Aluminum 2.9 ug/L All water samples in SDG R0905260
Beryllium 0.10 ug/L
Boron 4.5 ug/L
Cobalt 0.6 ug/L
Strontium 0.3 ug/L
Titanium 0.7 ug/L
Thallium 0.002 ug/L
T ungsten 0.07 ug/L

PB (prep blank) Aluminum 1.0 mg/Kg All soil samples in SDG R0905260
Magnesium 0.8 mg/Kg
Manganese 0.04 mg/Kg
Nickel 0.08 mg/Kg
Tin 4.0 mg/Kg

ICB/CCB Aluminum 4.0 ug/L SA136-0.5B
Barium 0.80 ug/L
Manganese 0.30 ug/L
Selenium 4.0 ug/L
Strontium 0.10 ug/L

w.w r,*iniM\TDr'*Mr'*VMrs\o-< ncn m TO'a A



Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Barium 0.40 ug/L SA153-25B
Selenium 5.0 ug/L SA153-38B

SA172-10B
SA172-25B
SA172-40B
SA128-0.5B
SA128-10B
SA128-29B
SA65-0.5B
SA65009-0.5B

ICB/CCB Manganese 0.10 ug/L SA136-1 OB
SA136-25B
SA136-40B
SA30-5B
SA30-9B
SA30-25B
SA30-38B
SA153-10B
SA153-25B
SA153-38B
SA172-1 OB
SA172-25B
SA172-40B
SA128-0.5B
SA128-1 OB
SA128-29B
SA65-0.5B
SA65009-0.5B

ICB/CCB Tungsten 0.103 ug/L SA136-0.5B
SA136-1 OB
SA136-25B
SA136-40B
SA30-5B
SA30-9B
SA30-25B
SA30-38B
SA153-1 OB
SA153-25B
SA153-38B
SA172-10B
SA172-25B

ICB/CCB Tungsten 0.109 ug/L SA172-40B
SA128-0.5 B
SA128-10B
SA128-29B
SA65-0.5B
SA65009-0.5B

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:

\/.\ I f''\n!M\TDr>lMr'iYMri\ CM QQ1 l A TQ'S c;



Reported Modified Final
Sample Analyte Concentration Concentration

EB091509-SO1 Aluminum 20.6 ug/L 50. OU ug/L
Boron 3.8 ug/L 50.0U ug/L
Strontium 2.3 ug/L 10.0U ug/L
Titanium 1.0 ug/L 10.0U ug/L
Tungsten 0.06 ug/L 0.1 OU ug/L

EB091609-SO1 Aluminum 4.7 ug/L 50.OU ug/L
Boron 3.2 ug/L 50. OU ug/L
Strontium 1.1 ug/L 10.0U ug/L
Tungsten 0.08 ug/L 0.1 OU ug/L

SA136-0.5B Tin 4.5 mg/Kg 11. OU mg/Kg

SA136-1 OB Tin 5.2 mg/Kg 11 .OU mg/Kg

SA136-25B Tin 5.0 mg/Kg 11 .OU mg/Kg

SA136-40B Tin 4.7 mg/Kg 10.5U mg/Kg

SA30-5B Tin 8.1 mg/Kg 10.6U mg/Kg

SA30-9B Tin 5.1 mg/Kg 11.OU mg/Kg

SA30-25B Tin 5.1 mg/Kg 11 .OU mg/Kg

SA30-38B Tin 5.2 mg/Kg 10.6U mg/Kg

SA153-1 OB Tin 4.9 mg/Kg 10.8U mg/Kg

SA153-25B Tin 4.8 mg/Kg 10.3U mg/Kg

SA153-38B Tin 5.3 mg/Kg 11.2U mg/Kg

SA172-1 OB Tin 5.2 mg/Kg 10.7U mg/Kg

SA172-25B Tin 4.2 mg/Kg 10.5U mg/Kg

SA172-40B Tin 4.8 mg/Kg 10.3U mg/Kg

SA128-1 OB Tin 5.0 mg/Kg 10.8U mg/Kg
Selenium 1.0 mg/Kg 4.3U mg/Kg

SA128-29B Tin 4.6 mg/Kg 10.9U mg/Kg

VMI OrtlKI\TBnMnYMrt\01QQ1 IA TR.^ ft



Reported Modified Final
Sample Analyte Concentration Concentration

SA65-0.5B Tin 4.9 mg/Kg 10.6U mg/Kg
Selenium 0.8 mg/Kg 4.2D mg/Kg

SA65009-0.5B Tin 4.5 mg/Kg 10.6U mg/Kg

Samples EB091509-S01 and EB091609-S01 were identified as equipment blanks. No 
metal contaminants were found in these blanks with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB091509-SO1 9/15/09 Aluminum 20.6 ug/L SA136-0.5B
Barium 1.1 ug/L SA136-10B
Boron 3.8 ug/L SA136-25B
Calcium 339 ug/L SA136-40B
Iron 95.3 ug/L SA30-5B
Lead 0.055 ug/L SA30-9B
Magnesium 63.3 ug/L SA30-25B
Manganese 13.4 ug/L SA30-38B
Sodium 77.1 ug/L SA153-10B
Strontium 2.3 ug/L SA153-25B
Titanium 1.0 ug/L SA153-38B
T ungsten 0.06 ug/L SA172-10B
Uranium 0.008 ug/L SA172-25B
Zinc 3.7 ug/L SA172-40B

EB091609-S01 9/16/09 Aluminum 4.7 ug/L SA128-0.5B
Boron 3.2 ug/L SA128-10B
Calcium 201 ug/L SA128-29B
Iron 16.5 ug/L SA65-0.5B
Lead 0.052 ug/L SA65009-0.5B
Magnesium 22.1 ug/L
Manganese 3.1 ug/L
Sodium 113 ug/L
Strontium 1.1 ug/L
T ungsten 0.08 ug/L
Uranium 0.003 ug/L
Zinc 1.4 ug/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA136-10B Boron 7.4 mg/Kg 11,0U mg/Kg

SA136-25B Boron 6.9 mg/Kg 11,0U mg/Kg

\/.\i r'\rziM\Tor\Mr'iYMm\ ooi ia td** 7



Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA30-5B Boron 5.6 mg/Kg 10.6U mg/Kg

SA30-9B Boron 6.5 mg/Kg 11 .OU mg/Kg

SA30-25B Boron 9.6 mg/Kg 11 .OU mg/Kg

SA153-25B Boron 9.6 mg/Kg 10.3U mg/Kg

SA172-1 OB Boron 4.7 mg/Kg 10.7U mg/Kg

SA172-25B Boron 5.4 mg/Kg 10.5U mg/Kg

SA128-1 OB Boron 6.1 mg/Kg 10.8U mg/Kg

SA65-0.5B Boron 6.7 mg/Kg 10.6U mg/Kg

SA65009-0.5B Boron 5.8 mg/Kg 10.6U mg/Kg

Sample FB072909-SO (from SDG R0904226) 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

FB072909-SO 7/29/09 Aluminum 8.1 ug/L All soil samples in SDG
Barium 1.0 ug/L R0905260
Calcium 582 ug/L
Copper 0.8 ug/L
Iron 12.1 ug/L
Lead 0.359 ug/L
Magnesium 28.4 ug/L
Manganese 4.3 ug/L
Sodium 160 ug/L
Strontium 1.4 ug/L
Titanium 0.5 ug/L
T ungsten 0.03 ug/L
Uranium 0.006 ug/L
Zinc 10.0 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.
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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

SA136-0.5BMS Antimony 61.6 (75-125) J- (all detects) A
(All soil samples in SDG R0905260) UJ (all non-detects)

SA136-0.5BMS Manganese 143.2 (75-125) J+ (all detects) A
(All soil samples in SDG R0905260)

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

Raw data were not reviewed for this SDG.

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 Aor P

All samples in SDG R0905260 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 SA65-0.5B and SA65009-0.5B 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) Flags A or PCompound SA65-0.5B SA65009-0.5B

Aluminum 9670 8340 15 (<50) - - -

Arsenic 2.16 2.23 - 0.07 (<0.54) - -

Barium 176 168 5 (<50) - - -

Beryllium 0.461 0.474 3 (<50) - - -

Boron 6.7 5.8 - 0.9 (<10.6) - -

Cadmium 0.34 0.17 - 0.17 (<0.11) J (all detects) A

Calcium 24200 24900 3 (<50) - - -

Chromium 7.32 8.06 10 (<50) - - -

Cobalt 8.4 8.4 - 0 (<2.1) ■ -

Copper 20.2 18.9 7 (£50) - - -

Iron 17700 15800 11 (<50) - - -

Lead 10.1 9.0 - 1.1 (<2.1) - -

Magnesium 10700 11000 3 (<50) - - -

Manganese 463 429 8 (<50) - - -

Mercury 0.010 0.014 - 0.004 (<0.018) - -
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Concentration (mg/Kg)

Compound SA65-0.5B SA65009-0.5B
RPD

(Limits)
Difference

(Limits) Flags AorP

Molybdenum 0.32 0.43 - 0.11 (<0.32) - -

Nickel 17.4 18.6 7 (<50) - - -

Platinum 0.012 0.012 - 0 (<0.11) - -

Potassium 2890 2430 17 (<50) - - -

Selenium 0.8 0.7U - 0.1 (S4.3) - -

Sodium 550 561 2 (<50) - - -

Strontium 153 128 - 25 (<42.6) - -

Thallium 0.115 0.128 11 (<50) - - -

Tin 4.9 4.5 - 0.4 (<10.6) - -

Titanium 985 767 25 (<50) - - -

Tungsten 0.19 0.13 - 0.06 (<0.11) - -

Uranium 0.872 0.919 5 (<50) - - -

Vanadium 53.2 48.0 10 (<50) - - -

Zinc 42.7 35.9 17 (<50) - - -

11\/.\l rM~IM\TDr^MOYMr2\01 QCM M TD'a



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0905260

SDG Sample Analyte Flag A or P Reason (Code)

R0905260 SA136-0.5B
SA136-1 OB 
SA136-25B
SA136-40B
SA30-5B
SA30-9B
SA30-25B
SA30-38B
SA153-1 OB
SA153-25B
SA153-38B 
SA172-10B 
SA172-25B 
SA172-40B
SA128-0.5B
SA128-1 OB
SA128-29B
SA65-0.5B
SA65009-0.5B

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

A Matrix spike analysis (%R)
(m)

R0905260 SA136-0.5B
SA136-10B
SA136-25B
SA136-40B
SA30-5B
SA30-9B
SA30-25B
SA30-38B
SA153-1 OB
SA153-25B
SA153-38B
SA172-1 OB
SA172-25B
SA172-40B
SA128-0.5B
SA128-1 OB
SA128-29B 
SA65-0.5B
SA65009-0.5B

Manganese J+ (all detects) A Matrix spike analysis (%R)
(m)
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SDG Sample Analyte Flag A or P Reason (Code)

R0905260 EB091509-S01 All analytes reported below J (all detects) A Sample result verification
SA136-0.5B
SA136-1 OB 
SA136-25B 
SA136-40B
SA30-5B
SA30-9B
SA30-25B
SA30-38B
SA153-1 OB
SA153-25B 
SA153-38B
SA172-1 OB
SA172-25B 
SA172-40B 
EB091609-SO1
SA128-0.5B 
SA128-10B
SA128-29B
SA65-0.5B
SA65009-0.5B

the PQL. (PQL) (sp)

R0905260 SA65-0.5B Cadmium J (all detects) A Field duplicates
SA65009-0.5B (Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0905260

Modified Final
SDG Sample Analyte Concentration A or P Code

R0905260 EB091509-SQ1 Aluminum 50.OU ug/L A bl
Boron 50.0U ug/L
Strontium 10.0U ug/L
Titanium 10.0U ug/L
Tungsten 0.1 OU ug/L

R0905260 EB091609-S01 Aluminum 50.0U ug/L A bl
Boron 50.OU ug/L
Strontium 10.0U ug/L
Tungsten 0.10U ug/L

R0905260 SA136-0.5B Tin 11,0U mg/Kg A bl

R0905260 SA136-1 OB Tin 11 .OU mg/Kg A bl

R0905260 SA136-25B Tin 11.OU mg/Kg A bl

R0905260 SA136-40B Tin 10.5U mg/Kg A bl

R0905260 SA30-5B Tin 10.6U mg/Kg A bl

1 '3V/.VI nrn l/t TDO



Modified Final
SDG Sample Analyte Concentration A or P Code

R0905260 SA30-9B Tin 11.OU mg/Kg A bl

R0905260 SA30-25B Tin 11 .OU mg/Kg A bl

R0905260 SA30-38B Tin 10.6U mg/Kg A bl

R0905260 SA153-1 OB Tin 10.8U mg/Kg A bl

R0905260 SA153-25B Tin 10.3U mg/Kg A bl

R0905260 SA153-38B Tin 11,2U mg/Kg A bl

R0905260 SA172-1 OB Tin 10.7U mg/Kg A bl

R0905260 SA172-25B Tin 10.5U mg/Kg A bl

R0905260 SA172-40B Tin 10.3U mg/Kg A bl

R0905260 SA128-1 OB Tin 10.8U mg/Kg A bl
Selenium 4.3U mg/Kg

R0905260 SA128-29B Tin 10.9U mg/Kg A bl

R0905260 SA65-0.5B Tin 10.6U mg/Kg A bl
Selenium 4.2U mg/Kg

R0905260 SA65009-0.5B Tin 10.6U mg/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Equipment Blank Data Qualification Summary - SDG R0905260

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905260 SA136-1 OB Boron 11,0U mg/Kg A be

R0905260 SA136-25B Boron 11.OU mg/Kg A be

R0905260 SA30-5B Boron 10.6U mg/Kg A be

R0905260 SA30-9B Boron 11. OU mg/Kg A be
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SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905260 SA30-25B Boron 11 .OU mg/Kg A be

R0905260 SA153-25B Boron 10.3U mg/Kg A be

R0905260 SA172-1 OB Boron 10.7U mg/Kg A be

R0905260 SA172-25B Boron 10.5U mg/Kg A be

R0905260 SA128-1 OB Boron 10.8U mg/Kg A be

R0905260 SA65-0.5B Boron 10.6U mg/Kg A be

R0905260 SA65009-0.5B Boron 10.6U mg/Kg A be

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0905260

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 2199114 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905260 Stage 2B
Laboratory: Columbia Analytical Services

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

Date 
Page: of I

Reviewer: c/^—- 
2nd Reviewer: ir—

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

Validation Area Homments

I. Technical holding times A S,™,™ dates: RI [5 l09 ~ Lf/l(o/OQ‘

II. ICP/MS Tune /4
III. Calibration

IV. Blanks fVvz
V. ICP Interference Check Sample (ICS) Analysis A

VI. Matrix Spike Analysis <v\ ^

VII. Duplicate Sample Analysis fir

VIII. Laboratory Control Samples (LCS) A trS

IX. Internal Standard (ICP-MS) A/~ MO-T

X. Furnace Atomic Absorption QC V A/r

XI. ICP Serial Dilution

XII. Sample Result Verification N

XIII. Overall Assessment of Data A

XIV. Field Duplicates <5 tv OJD^W

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 S.^ptes^ ^

1 EB091509-S01 w SA153-25B < 21 SA65009-0.5B 5 31

2 SA136-0.5B s 12 SA153-38B 22 EB091509-SO1 MS w 32 (Fife'S

3 SA136-10B 13 SA172-10B 23 EB091509-SO1 DUP 33

4 SA136-25B 14 SA172-25B 24 SA136-0.5BMS s 34

5 SA136-40B 15 SA172-40B s 25 SA136-0.5BDUP 35

6 SA30-5B 16 EB091609-SQ1 \a/ 26 SA153-25BMS 36

7 SA30-9B 17 SA128-0.5B s 27 SA153-25BDUP / 37

8 SA30-25B 18 SA128-10B \ 28 38

9 SA30-38B 19 SA128-29B | 29 39

10 SA153-10B y 20 SA65-0.5B v!/ 30 40

Notes:
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LDC #: 21991 4 
SDG #: See Cover

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

Page:. 
Reviewer: 

2nd reviewer:

I of__

-

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

^SbjAs.^BaTBe, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt,~ic)Se,(Ag, Na, Sr, Tl, Sn, Ti, W, U, V^ZiT"}

\ H>s &l, 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

kAi, bb,)As(ba, Be, B, 0d\ Ca, Cr, Co, Cu,"Fe, Pb, Mg, Mo, Mr^ Hg,0ilL i\a, Sr, II, bn, ii, M, U, \T, Zri^- "

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

V] Al, Sb, As, Ba, Be, B, (Sd^CaTCr, Co, Cu, Fe, Pb?)Mg/Mo, Mr^ Hg^Ni, Pt) K.^e.^A^Na/’Sr, Tl, Sn, Ti, W, UTvTZTr)

(ApSb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mo>Hg{Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, UTvTZri}

m Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn,(Hch 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, Ci 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, C,, 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 Rp Rp R nn Ta Cr Cn Cm Fp Ph Mn Mn Mn Mn Mi Pt K Sp An Na Sr Tl Sn Ti W 1 1 \/ 7n

Analy^iQ MpthnH

ICP (aI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn}Hg/N?)Pt,U, Se, Ag?Na?^TI,(sn~Ti)w, uCvTzrr)

ICP-MS A _ AI,(s5),(As)Ba,(B^, B, Cd, Cafcl\ Co, Cu, Fed^ Mg, Mo, Mn, Hg, Nifp\ K, Se, Ag, Na, Sr,fri])Sn, Ti,(w^U), V, Zn----vi_«^ v«—  '»-**--------------^
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 by CVAA if performed
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LDC 2199114 VALIDATION FINDINGS WORKSHEET Page:___of __
SPG#: See Cover Field Duplicates Reviewer: ^—^

2nd Reviewer: \y^/
METHOD: Metals (ERA Method 6020/6010/7000)

f Y N) NA Were field duplicate pairs identified in this SPG?
VX'N NA Were target analytes detected in the field duplicate pairs?

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

Compound 20 21 RPD Difference Limits (Parent Only)

Aluminum 9670 8340 15

Arsenic 2 16 2.23 0.07 (• 0 54)

Barium 176 168 5

Beryllium 0.461 0.474 3

Boron 6.7 5 8 0.9 (<10.6)

Cadmium 0.34 0.17 0.17 (<0.11) Jdet/A (fd)

Calcium 24200 ; 490C 3

Chromium 7.32 3 06 10

Cobalt 8.4 64 0 (<2.1)

Copper 20.2 18.9 7

Iron 17700 18300 11

Lead 10.1 9 0 1 1 (<2 1)

Magnesium 10700 11000 3

Manganese 463 429 8

Mercury 0.010 0 014 0 004 ( 0 018)

Molybdenum 0.32 0 43 0 11 (-0 32)

Nickel 17.4 18.6 7

Platinum 0.012 0.012 0 (rs0.11)

Potassium 2330 2430 17



LDC#:_2199114__ VALIDATION FINDINGS WORKSHEET
SPG#: See Cover______  Field Duplicates

METHOD: Metals (ERA Method 6020/6010/7000)

YTvl NA Were field duplicate pairs identified in this SDG?
Y/N NA Were targei analytes detected in the field duplicate pairs?

2-,
Paqe:c—of ’

Reviewer.
2nd Reviewer: ^

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

Compound 20 21 RPD Difference Limits (Parent Only)

Selenium 0.8 0.7U 0.1 (<4.3)

Sodium 55C 561 2

Strontium 183 128 25 (<42.6)

Thallium 0.115 C 128 11

Tin 4.9 4.3 0.4 (s 10.6)

Titanium 985 767 25

Tungsten 0 15 0 13 0.06 (0 11)

Uranium 0.672 0.919 5

Vanadium 53 2 48.0 10

Zinc 42.7 35.9 17

V:\FIELD DUPLICATES\FD_inorganic\2199114.wpd



LDC Report# 21991K4

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

September 18, 2009

November 25, 2009

Soil/Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905348

Sample Identification

EB091809-S01 
SA117-0.5B 
SA117-9B 
SA117-25B 
SA117-41B 
SA161-0.5B 
SA161-10B 
SA161-25B 
SA161009-25B 
SA161-37B 
SA117-0.5BMS 
SA117-0.5BDUP 
SA117-9BMS 
SA117-9BDUP
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Introduction

This data review covers 13 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.
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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) T ungsten 0.02 ug/L All water samples in SDG R0905348

ICB/CCB Aluminum 2.9 ug/L All water samples in SDG R0905348
Beryllium 0.10 ug/L
Boron 4.5 ug/L
Cobalt 0.6 ug/L
Strontium 0.3 ug/L
Titanium 0.7 ug/L
Thallium 0.002 ug/L
T ungsten 0.07 ug/L

PB (prep blank) Aluminum 0.8 mg/Kg All soil samples in SDG R0905348
Chromium 0.06 mg/Kg
Iron 1.0 mg/Kg
Magnesium 1.2 mg/Kg
Manganese 0.02 mg/Kg
Mercury 0.002 mg/Kg
Selenium 0.9 mg/Kg
Strontium 0.02 mg/Kg
Tin 3.3 mg/Kg

ICB/CCB Boron 3.0 ug/L All soil samples in SDG R0905348
Magnesium 2.0 ug/L
Strontium 0.10 ug/L
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Barium 0.50 ug/L SA161 -0.5B
Manganese 0.10 ug/L

ICB/CCB Manganese 0.30 ug/L SA117-0.5B
SA117-9B
SA117-25B
SA117-41B
SA161-10B
SA161-25B
SA161009-25B
SA161-37B

ICB/CCB Tungsten 0.084 ug/L SA117-0.5B
Uranium 0.037 ug/L SA161 -0.5B

SA161 -10B
SA161-25B
SA161009-25B
SA161-37B

ICB/CCB Tungsten 0.083 ug/L SA117-9B
SA117-25B
SA117-41B

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

EB091809-SO1 Aluminum 10.1 ug/L 50.0U ug/L
Boron 2.9 ug/L 50.0U ug/L
Strontium 2.4 ug/L 10.0U ug/L
Tungsten 0.06 ug/L 0.10U ug/L

SA117-0.5B Boron 6.5 mg/Kg 10.6U mg/Kg
Strontium 161 mg/Kg 213U mg/Kg
Tin 3.3 mg/Kg 10.6U mg/Kg
Mercury 0.013 mg/Kg 0.016U mg/Kg

SA117-9B Boron 7.9 mg/Kg 10.8U mg/Kg
Selenium 1.0 mg/Kg 4.3U mg/Kg
Tin 4.1 mg/Kg 10.8U mg/Kg
Mercury 0.015 mg/Kg 0.016U mg/Kg

SA117-25B Boron 8.8 mg/Kg 10.8U mg/Kg
Tin 3.8 mg/Kg 10.8U mg/Kg
Mercury 0.002 mg/Kg 0.016U mg/Kg

SA117-41B Boron 9.9 mg/Kg 11,5U mg/Kg
Tin 4.4 mg/Kg 11,5U mg/Kg
Mercury 0.010 mg/Kg 0.017U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA161 -0.5B Boron 5.6 mg/Kg 10.8U mg/Kg
Tin 4.0 mg/Kg 10.8U mg/Kg

SA161 -1 OB Boron 10.0 mg/Kg 10.7U mg/Kg
Tin 3.9 mg/Kg 10.7U mg/Kg
Mercury 0.010 mg/Kg 0.015U mg/Kg

SA161-25B Selenium 0.8 mg/Kg 4.3U mg/Kg
Tin 3.6 mg/Kg 10.8U mg/Kg
Mercury 0.019 mg/Kg 0.020U mg/Kg

SA161009-25B Selenium 1.3 mg/Kg 4.3U mg/Kg
Tin 4.3 mg/Kg 10.8U mg/Kg

SA161-37B Tin 3.7 mg/Kg 10.4U mg/Kg
Mercury 0.009 mg/Kg 0.021 U mg/Kg

Sample EB091809-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

EB091809-SO1 9/18/09 Aluminum 10.1 ug/L All soil samples in SDG
Barium 0.4 ug/L R0905348
Boron 2.9 ug/L
Calcium 291 ug/L
Chromium 0.8 ug/L
Iron 35.2 ug/L
Lead 0.086 ug/L
Magnesium 37.3 ug/L
Manganese 5.6 ug/L
Potassium 60 ug/L
Sodium 134 ug/L
Strontium 2.4 ug/L
Tungsten 0.06 ug/L
Uranium 0.004 ug/L
Zinc 6.2 ug/L

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

Reported Modified Final
Sample Analyte Concentration Concentration

SA117-0.5B Boron 6.5 mg/Kg 10.6U mg/Kg
Strontium 161 mg/Kg 213U mg/Kg
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA117-9B Boron 7.9 mg/Kg 10.8U mg/Kg

SA117-25B Boron 8.8 mg/Kg 10.8U mg/Kg

SA117-41B Boron 9.9 mg/Kg 11.511 mg/Kg

SA161-0.5B Boron 5.6 mg/Kg 10.8U mg/Kg

SA161 -1 OB Boron 10.0 mg/Kg 10.7U mg/Kg

Sample FB072909-SO (from SDG R0904226) 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

FB072909-SO 7/29/09 Aluminum 8.1 ug/L All soil samples in SDG
Barium 1.0 ug/L R0905348
Calcium 582 ug/L
Copper 0.8 ug/L
Iron 12.1 ug/L
Lead 0.359 ug/L
Magnesium 28.4 ug/L
Manganese 4.3 ug/L
Sodium 160 ug/L
Strontium 1.4 ug/L
Titanium 0.5 ug/L
T ungsten 0.03 ug/L
Uranium 0.006 ug/L
Zinc 10.0 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

SA117-0.5B Strontium 161 mg/Kg 213U mg/Kg

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.
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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

SA117-0.5BMS
(All soil samples in SDG R0905348)

Antimony
Selenium
Tungsten

53.2 (75-125)
74.6 (75-125)
61.4 (75-125)

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

A

SA117-0.5BMS
(All soil samples in SDG R0905348)

Manganese 129.3 (75-125) J+ (all 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 A or P

SA117-0.5BDUP Calcium 29.5 (<20) . J (all detects) A
(All soil samples in Nickel 22.9 (<20) - UJ (all non-detects)
SDG R0905348) Titanium 29.1 (<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

Raw data were not reviewed for this SDG.

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.
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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 R0905348 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 SA161-25B and SA161009-25B were identified as field duplicates. No metals 
were detected in any of the samples with the following exceptions:

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags Aor PSA161-25B SA161009-25B

Aluminum 9580 10300 7 (<50) - - -

Antimony 0.8 0.9 - 0.1 (<2.2) - -

Arsenic 10.9 9.98 9 (<50) - - -

Barium 105 98.2 7 (<50) - - -

Beryllium 0.278 0.269 3 (<50) - - -

Boron 18.3 19.4 - 1.1 (<10.8) - -

Cadmium 0.24 0.22 - 0.02 (<0.11) - -

Calcium 22800 19800 14 (<50) - - -

Chromium 46.3 47.7 3 (<50) - - -
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Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPCompound SA161-25B SA161009-25B

Cobalt 4.1 4.0 - 0.1 (£2.2) - -

Copper 12.0 12.1 1 (<50) - - -

Iron 9160 10500 14 (<50) - - -

Lead 5.3 6.4 - 1.1 (<2.2) - -

Magnesium 20100 21600 7 (<50) - - -

Manganese 103 110 7 (£50) - - -

Mercury 0.019 0.019 - 0 (<0.019) - -

Molybdenum 0.41 0.50 - 0.09 (<0.33) - -

Nickel 9.96 10.7 7 (<50) - - -

Platinum 0.009 0.007 - 0.002 (<0.11) - -

Potassium 2410 2640 9 (<50) - - -

Selenium 0.8 1.3 - 0.5 (£4.3) - -

Sodium 10500 11100 6 (<50) - - -

Strontium 1200 1020 16 (£50) - - -

Thallium 0.164 0.163 1 (<50) - - -

Tin 3.6 4.3 - 0.7 (<10.8) - -

Titanium 476 555 15 (<50) - - -

Tungsten 0.22 0.19 - 0.03 (<0.11) - -

Uranium 6.38 5.88 8 (£50) - - -

V:\LOGIN\TRONOXNG\21991 K4.TR3 10



Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA161-25B SA161009-25B

Vanadium 32.2 35.3 9 (<50) - - -

Zinc 21.7 23.2 7 (£50) - - -

V:\LOGIN\TRONOXNG\21991 K4.TR3 11



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Metals - Data Qualification Summary - SDG R0905348

SDG Sample Analyte Flag AorP Reason (Code)

R0905348 SA117-0.5B Antimony J- (all detects) A Matrix spike analysis (%R)
SA117-9B Selenium UJ (all non-detects) (m)
SA117-25B
SA117-41B
SA161-0.5B
SA161 -1 OB
SA161 -25 B
SA161009-25B
SA161 -37 B

Tungsten

R0905348 SA117-0.5B Manganese J+ (all detects) A Matrix spike analysis (%R)
SA117-9B
SA117-25B
SA117-41B
SA161 -0.5B
SA161-10B
SA161 -25 B
SA161009-25B
SA161-37B

(m)

R0905348 SA117-0.5B Calcium J (all detects) A Duplicate sample analysis
SA117-9B Nickel UJ (all non-detects) (RPD) (Id)
SA117-25B
SA117-41 B
SA161 -0.5B
SA161 -1 OB
SA161-25B
SA161009-25B
SA161 -37 B

Titanium

R0905348 SA117-0.5B All analytes reported below J (all detects) A Sample result verification
SA117-9B
SA117-25B
SA117-41 B
SA161 -0.5B
SA161 -1 OB 
SA161-25B
SA161009-25B
SA161 -37 B

the PQL. (PQL) (sp)

V:\LOGIN\TRONOXNG\21991 K4.TR3 12



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Metals - Laboratory Blank Data Qualification Summary - SDG R0905348

Modified Final
SDG Sample Analyte Concentration A or P Code

R0905348 EB091809-S01 Aluminum 50.0U ug/L A bl
Boron 50.0U ug/L
Strontium 10.0U ug/L
Tungsten 0.10U ug/L

R0905348 SA117-0.5B Boron 10.6U mg/Kg A bl
Strontium 213U mg/Kg
Tin 10.6U mg/Kg
Mercury 0.016U mg/Kg

R0905348 SA117-9B Boron 10.8U mg/Kg A bl
Selenium 4.3U mg/Kg
Tin 10.8U mg/Kg
Mercury 0.016U mg/Kg

R0905348 SA117-25B Boron 10.8U mg/Kg A bl
Tin 10.8U mg/Kg
Mercury 0.016U mg/Kg

R0905348 SA117-41B Boron 11.5U mg/Kg A bl
Tin 11.5U mg/Kg
Mercury 0.017U mg/Kg

R0905348 SA161-0.5B Boron 10.8U mg/Kg A bl
Tin 10.8U mg/Kg

R0905348 SA161-10B Boron 10.7U mg/Kg A bl
Tin 10.7U mg/Kg
Mercury 0.015U mg/Kg

R0905348 SA161-25B Selenium 4.3D mg/Kg A bl
Tin 10.8U mg/Kg
Mercury 0.020U mg/Kg

R0905348 SA161009-25B Selenium 4.3U mg/Kg A bl
Tin 10.8U mg/Kg

R0905348 SA161-37B Tin 10.4U mg/Kg A bl
Mercury 0.021 U mg/Kg

V:\LOGIN\TRONOXNG\21991 K4.TR3 13



Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada
Metals - Equipment Blank Data Qualification Summary - SDG R0905348

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905348 SA117-0.5B Boron
Strontium

10.6U mg/Kg
213U mg/Kg

A be

R0905348 SA117-9B Boron 10.8U mg/Kg A be

R0905348 SA117-25B Boron 10.8U mg/Kg A be

R0905348 SA117-41B Boron 11.51) mg/Kg A be

R0905348 SA161 -0.5B Boron 10.8U mg/Kg A be

R0905348 SA161-10B Boron 10.7L) mg/Kg A be

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0905348

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905348 SA117-0.5B Strontium 213U mg/Kg A bf

V:\LOGIN\TRONOXNG\21991 K4.TR3 14



Tronox Northgate Henderson
LDC #: 21991K4 VALIDATION COMPLETENESS WORKSHEET
SDG #. R0905348 Stage 2B
Laboratory: Columbia Analytical Services

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

Date:\
Page: ^ of \_

Reviewer: CLP— 
2nd Reviewer: V/—'

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

ValiHatinn Area flnminiants

1. Technical holdinq times A Sampling dates: /1 }(^)^

II. ICP/MS Tune /A

III. Calibration A

IV. Blanks Su/

V. ICP Interference Check Sample (ICS) Analysis

VI. Matrix Spike Analysis SW oos

VII. Duplicate Sample Analysis OwO
VIII. Laboratory Control Samples (LCS) A isk

IX. Internal Standard (ICP-MS)

X. Furnace Atomic Absorption QC A7 u-Tv

XI. ICP Serial Dilution A

XII. Sample Result Verification N

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

XV Field Blanks kfSA . Aft- FC)07E.qcF|-SDf5«6*fW0

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

v.'id,WdSagptes,|

1 EB091809-S01 © K/ 11 SA117-0.5BMS S 21 31

2 SA117-0.5B 3 12 SA117-0.5BDUP 22 32 ' 0&S

3 SA117-9B 13 SA117-9BMS 23 33

4 SA117-25B 14 SA117-9BDUP V./ 24 34

5 SA117-41B 15 25 35

6 SA161-0.5B 16 26 36

7 SA161-10B 17 27 37

8 SA161-25B 18 28 38

9 SA161009-25B 19 29 39

10 SA161-37B V. 20 30 40

Notes:

21991K4W.wpd



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

LDC #: 2199l'£-4 
SDG #: See Cover

Page^__ of
Reviewer:

2nd reviewer: L/ '

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

I HJ, "aTs^i As,(Ba, Be, B, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, lOSe,(Aq, Na, Sr, Tl, Sn, Ti, W, d7v~2fr'>

,AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo. Mn. Ha. Ni. Pt. K. Se. Aq, Na, Sr, Tl, Sn, Ti, W, UATTZh)

5r\\ .Al. Sb. As, Ba, Be, B, CcDCa.Cr. Co, Cu, FeTpB^Mq.CMorMol! Hq.fNh'pt^ K,(§e,~Aq)Na.^Sr, Tl, Sn, Ti, W, U, V, Zn)

I l'L
Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu. Fe. Pb. Ma. MorMtK HaCNi. 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/lHc^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, C;. 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, Li, 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, E, 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, I , 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, or, 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, I., Cd, Ca, - i , Co, Cu, Fe, Pb, Mg, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Qh Ac Rta R» i ^.ri Pp fr Pn P.u Fp Ph Mn Mn Mn Hn Mi Pt K Rp An Ma Rr T! Rn Ti \/\l II \/ 7n

Analv<%iQ MpthnH

ICP vA), Sb, As, Ba, Be. I ' Cd. Ca Cr. Co, Cu, Fe, Pb, Mq, Mo, Mn) HqLNiJPt, (tL Se, Aq, NaT^T), Tl.lgn, TiyW, U,(v, Zn^

ICP-MS L AI.^StvAs) Ba,(B^, b, Cd, C. fD ■'• . Cu, Fe,(p£)Mg, Mo, Mn, Hq, Ni,R) K, Se, Aq, Na, Sr,(f^Sn, TE^aTB, V, Zn^ _ ■—■ w
GFAA Al, Sb, As, Ba, Be, T , Cd, C;., ( ; Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn■ .... - ---- — » , , , , n , , , , .... . , .............- „ »

Comments: \Mercurv by CVAA if per; nrnhed
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LDC 21991K4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

METHOD: Metals (ERA Method 6020/6010/7000)

N NA 
N NA

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

D i 7,Page:___of
Reviewer: C/*— 

2nd Reviewer:

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

Compound 8 9 RPD Difference Limits (Parent Only)

Aluminum 9580 10300 7

Antimony 0 8 0.9 0.1 (.2.2)

Arsenic 10 9 9.98 9

Barium 105 93 2 7

Beryllium 0.278 0 269 3

Boron 18.3 19.4 1 1 ( 10.8)

Cadmium 0.24 0.22 0 02 (<0.11)

Calcium 22800 19800 14

Chromium 40 3 47.7 3

Cobalt 4.1 4 0 0.1 ( 2.2)

Copper 12 0 12.1 1

Iron 9160 1 0j00 14

Lead 5 3 64 1 1 ( 2 2)

Magnesium 20100 21600 7

Manganese 103 110 7

Mercury 0.019 0.019 0 (<0 019)

Molybdenum 0.41 0 50 0.09 ( 0 33)

i
Nickel 9.90 10.7 7

Platinum 0.009 0.007 0.002 (0.11)



ldc#:_21991K4_
SDG# See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (ERA Method 6020/6010/7000)

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

Paqe:'^-6T 
Reviewer: OS*'

2nd Reviewer:

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

Compound . r RPD Difference Limits (Parent Only)

Potassium 2410 264 0 9

Selenium 0.H 1 3 0 5 (4.3)

Sodium 10T00 11100 6

Strontium 1200 1020 16

Thallium 0.164 0 163 1

Tin 3 6
"

0.7 i 10 8)

Titanium 4, 3 555 15

Tungsten 0.22 0.19 0 03 ( 0.11)

Uranium 6.36 5 38 8

Vanadium
1t

3? 2 35 3 9

1 Zinc 2 i 1 23.2 7
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LDC Report# 21991L4

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

September 21, 2009

November 19, 2009

Soil

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905387

Sample Identification

SA32-0.5B
SA32-9B
SA32-25B
SA32009-25B
SA32-37B
SA66-0.5B
SA66009-0.5B
SA66-10B
SA66-28B
SA129-10B
SA129-29B
RSAT4-0.5B
RSAT4-10B
RSAT4-25B
RSAT4-40B
RSAT4-53B
SA32-0.5BMS
SA32-0.5BDUP
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Introduction

This data review covers 18 soil 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.

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) Aluminum 0.9 mg/Kg All samples in SDG R0905387
Antimony 0.5 mg/Kg
Chromium 0.07 mg/Kg
Iron 2.1 mg/Kg
Magnesium 0.7 mg/Kg
Manganese 0.02 mg/Kg
Mercury 0.003 mg/Kg
Selenium 0.8 mg/Kg
Tin 3.8 mg/Kg
Tungsten 0.022 mg/Kg

ICB/CCB Barium 0.50 ug/L All samples in SDG R0905387
Boron 3.0 ug/L
Magnesium 2.0 ug/L
Manganese 0.20 ug/L
Uranium 0.037 ug/L

ICB/CCB Aluminum 2.0 ug/L SA129-29B
RSAT4-0.5B
RSAT4-10B
RSAT4-25B
RSAT4-40B
RSAT4-53B
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Beryllium 0.010 ug/L RSAT4-25B
T ungsten 0.056 ug/L RSAT4-40B

RSAT4-53B

ICB/CCB Beryllium 0.006 ug/L SA32-0.5B
SA32-9B
SA32-25B
SA32009-25B
SA32-37B
SA66-0.5B
SA66009-0.5B
SA66-10B
SA66-28B
SA129-10B
SA129-29B
RSAT4-0.5B
RSAT4-10B

ICB/CCB Strontium 0.10 ug/L SA32-0.5B
SA129-29B
RSAT4-0.5B
RSAT4-10B
RSAT4-25B
RSAT4-40B
RSAT4-53B

ICB/CCB Tungsten 0.054 ug/L SA32009-25B
SA32-37B
SA66-0.5B
SA66009-0.5B
SA66-1 OB
SA66-28B
SA129-1 OB
SA129-29B
RSAT4-0.5B
RSAT4-1 OB

ICB/CCB Tungsten 0.053 ug/L SA32-0.5B
SA32-9B
SA32-25B

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

SA32-0.5B Antimony 1.6 mg/Kg 2.2U mg/Kg
Tin 5.0 mg/Kg 11 .OU mg/Kg

SA32-9B Antimony 1.4 mg/Kg 2.2U mg/Kg
Selenium 1.0 mg/Kg 4.4U mg/Kg
Tin 4.0 mg/Kg 10.9U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA32-25B Antimony 0.9 mg/Kg 2.3U mg/Kg
Mercury 0.009 mg/Kg 0.021 U mg/Kg
Tin 4.0 mg/Kg 11,3U mg/Kg

SA32009-25B Antimony 1.5 mg/Kg 2.2U mg/Kg
Mercury 0.010 mg/Kg 0.020U mg/Kg
Selenium 1.1 mg/Kg 4.5U mg/Kg
Tin 3.9 mg/Kg 11,2U mg/Kg

SA32-37B Antimony 1.9 mg/Kg 2.3U mg/Kg
Mercury 0.010 mg/Kg 0.022U mg/Kg
Selenium 0.9 mg/Kg 4.5U mg/Kg
Tin 3.9 mg/Kg 11.2U mg/Kg

SA66-0.5B Antimony 1.3 mg/Kg 2.2U mg/Kg
Boron 5.3 mg/Kg 10.8U mg/Kg
Tin 5.5 mg/Kg 10.8U mg/Kg

SA66009-0.5B Antimony 1.8 mg/Kg 2.2U mg/Kg
Boron 6.8 mg/Kg 10.8U mg/Kg
Mercury 0.014 mg/Kg 0.019U mg/Kg
Tin 4.9 mg/Kg 10.8U mg/Kg

SA66-1 OB Antimony 1.4 mg/Kg 2.2U mg/Kg
Boron 7.4 mg/Kg 10.9U mg/Kg
Mercury 0.017 mg/Kg 0.019U mg/Kg
Tin 3.8 mg/Kg 10.9U mg/Kg

SA66-28B Antimony 1.4 mg/Kg 2.0U mg/Kg
Mercury 0.009 mg/Kg 0.021 U mg/Kg
Tin 3.8 mg/Kg 10.2U mg/Kg

SA129-1 OB Antimony 1.8 mg/Kg 2.2U mg/Kg
Boron 8.3 mg/Kg 10.8U mg/Kg
Tin 4.2 mg/Kg 10.8U mg/Kg

SA129-29B Antimony 1.5 mg/Kg 2.3U mg/Kg
Boron 8.0 mg/Kg 11.41) mg/Kg
Mercury 0.010 mg/Kg 0.019U mg/Kg
Selenium 0.8 mg/Kg 4.6U mg/Kg
Tin 3.7 mg/Kg 11.41) mg/Kg

RSAT4-0.5B Antimony 1.1 mg/Kg 2.1 U mg/Kg
Boron 8.5 mg/Kg 10.4U mg/Kg
Tin 3.5 mg/Kg 10.4U mg/Kg

RSAT4-1 OB Antimony 1.8 mg/Kg 2.1 U mg/Kg
Boron 8.9 mg/Kg 10.7U mg/Kg
Tin 3.4 mg/Kg 10.7U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

RSAT4-25B Antimony 0.9 mg/Kg 2.1 U mg/Kg
Boron 9.2 mg/Kg 10.6U mg/Kg
Tin 3.6 mg/Kg 10.6U mg/Kg

RSAT4-40B Antimony 1.1 mg/Kg 2.4U mg/Kg
Mercury 0.017 mg/Kg 0.018U mg/Kg
Tin 4.2 mg/Kg 12.0U mg/Kg

RSAT4-53B Antimony 1.0 mg/Kg 1.911 mg/Kg
Mercury 0.011 mg/Kg 0.017U mg/Kg
Tin 3.3 mg/Kg 9.2U mg/Kg

Samples FB072909-SO (from SDG R0904226) and FB080309-SO (from SDG R0904279) 
were identified as field blanks. No metal contaminants were found in these blanks with 
the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072909-SO 7/29/09 Aluminum 8.1 ug/L SA32-0.5B
Barium 1.0 ug/L SA32-9B
Calcium 582 ug/L SA32-25B
Copper 0.8 ug/L SA32009-25B
Iron 12.1 ug/L SA32-37B
Lead 0.359 ug/L SA66-0.5B
Magnesium 28.4 ug/L SA66009-0.5B
Manganese 4.3 ug/L SA66-10B
Sodium 160 ug/L SA66-28B
Strontium 1.4 ug/L SA129-1 OB
Titanium 0.5 ug/L SA129-29B
T ungsten 0.03 ug/L
Uranium 0.006 ug/L
Zinc 10.0 ug/L

FB080309-SO 8/3/09 Aluminum 18.6 ug/L RSAT4-0.5B
Barium 0.8 ug/L RSAT4-1 OB
Calcium 113 ug/L RSAT4-25B
Iron 136 ug/L RSAT4-40B
Lead 0.042 ug/L RSAT4-53B
Magnesium 33.6 ug/L
Manganese 7.5 ug/L
Sodium 66.0 ug/L
Strontium 1 -0 ug/L
Titanium 1.5 ug/L
T ungsten 0.04 ug/L
Zinc 0.8 ug/L

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

SA32-0.5BMS Antimony 60.6 (75-125) J- (all detects) A
(SA32-0.5B UJ (all non-detects)
SA32-9B I ungsten 64.1 (75-125) J- (all detects)
SA32-25B
SA32009-25B
SA32-37B
SA66-0.5B
SA66009-0.5B
SA66-1 OB
SA66-28B
SA129-1 OB
SA129-29B)

UJ (all non-detects)

VII. Duplicate Sample Analysis

Duplicate (DDF) 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

SA32-0.5BDUP Calcium 33.3 (<20) _ J (all detects) A
(SA32-0.5B Copper 24.2 (<20) - UJ (all non-detects)
SA32-9B Iron 21.1 (<20) -
SA32-25B Lead 23.2 (<20) -
SA32009-25B Nickel 27.7 (<20) -
SA32-37B Potassium 22.6 (<20) -
SA66-0.5B
SA66009-0.5B
SA66-1 OB
SA66-28B
SA129-1 OB
SA129-29B)

Titanium 22.6 (<20)

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

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICR 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 AorP

SA32-0.5BL Aluminum 10.5 (<10) SA32-0.5B J (all detects) A
Calcium 10.4 (<10) SA32-9B UJ (all non-detects)
Iron 11.6 (<10) SA32-25B
Manganese 11.8 (<10) SA32009-25B
Nickel 12.2 (<10) SA32-37B

SA66-0.5B
SA66009-0.5B
SA66-10B
SA66-28B
SA129-1 OB
SA129-29B

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 R0905387 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 SA32-25B and SA32009-25B and samples SA66-0.5B and SA66009-0.5B were 
identified as field duplicates. No metals were detected in any of the samples with the 
following exceptions:
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPSA32-25B SA32009-25B

Aluminum 10300 9610 7 (<50) - - -

Antimony 0.9 1.5 - 0.6 (<2.3) - -

Arsenic 17 15.9 7 (<50) - - -

Barium 82.1 103 23 (<50) - - -

Beryllium 0.407 0.387 5 (<50) - - -

Boron 23.8 21.1 - 2.7 (<11.3) - -

Cadmium 0.27 0.22 - 0.05 (<0.11) - -

Calcium 34400 37700 9 (<50) - - -

Chromium 15.6 13.5 14 (<50) - - -

Cobalt 4.4 5 - 0.6 (<2.3) - -

Copper 13.5 14.9 10 (<50) - - -

Iron 9930 10900 9 (<50) - - -

Lead 7.2 6.3 - 0.9 (<2.3) - -

Magnesium 18400 16700 10 (<50) - - -

Manganese 195 206 5 (<50) - - -

Mercury 0.009 0.01 - 0.001 (<0.021) - -

Molybdenum 1.01 1.14 - 0.13 (<0.34) - -

Nickel 10.5 11.3 7 (<50) - - -

Platinum 0.011 0.011 - 0 (<0.11) - -

Potassium 5260 5090 3 (<50) - - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA32-25B SA32009-25B

Selenium 0.8U 1.1 - 0.3 (<4.5) - -

Sodium 570 573 1 (<50) - - -

Strontium 641 804 23 (<50) - - -

Thallium 0.129 0.114 12 (£50) - - -

Tin 4 3.9 - 0.1 (<11.3) - -

Titanium 519 546 5 (£50) - - -

Tungsten 0.48 0.42 - 0.06 (<0.11) - -

Uranium 3.94 3.66 7 (<50) - - -

Vanadium 35.2 39 10 (<50) - - -

Zinc 25.6 25.6 0 (£50) - - -

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA66-0.5B SA66009-0.5B Flags AorP

Aluminum 6830 7000 2 (£50) - - -

Antimony 1.3 1.8 - 0.5 (£2.2) - -

Arsenic 0.97 1.18 - 0.21 (£0.54) - -

Barium 219 169 26 (£50) - - -

Beryllium 0.305 0.316 4 (£50) - - -

Boron 5.3 6.8 - 1.5 (£10.8) - -

Cadmium 0.69 0.77 11 (£50) - - -

Calcium 18700 16900 10 (£50) - - -
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Concentration (mg/Kg)

Compound SA66-0.5B SA66009-0.5B
RPD

(Limits)
Difference

(Limits) Flags A or P

Chromium 5.2 6.48 22 (<50) - - -

Cobalt 9.6 8.8 - 0.8 (<2.2) - -

Copper 37.2 35.8 4 (<50) - - -

Iron 14700 15400 5 (<50) - - -

Lead 334 350 5 (<50) - - -

Magnesium 8590 9350 8 (<50) - - -

Manganese 268 362 30 (<50) - - -

Mercury 0.024 0.014 - 0.01 (£0.019) - -

Molybdenum 0.86 0.6 - 0.26 (£0.32) - -

Nickel 23.4 26.3 12 (<50) - - -

Platinum 0.019 0.019 - 0 (£0.11) - -

Potassium 1420 1640 14 (£50) - - -

Sodium 4310 2820 42 (£50) - - -

Strontium 134 119 - 15 (£43.2) - -

Thallium 0.197 0.169 15 (£50) - - -

Tin 5.5 4.9 - 0.6 (£10.8) - -

Titanium 1050 932 12 (£50) - - -

Tungsten 0.14 0.17 - 0.03 (£0.11) - -

Uranium 1.22 1.11 9 (£50) - - -

Vanadium 38.3 43.5 13 (£50) - - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA66-0.5B SA66009-0.5B

Zinc 42.4 40.2 5 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0905387

SDG Sample Analyte Flag A or P Reason (Code)

R0905387 SA32-0.5B Antimony J- (all detects) A Matrix spike analysis (%R)
SA32-9B UJ (all non-detects) (m)
SA32-25B Tungsten J- (all detects)
SA32009-25B
SA32-37B
SA66-0.5B
SA66009-0.5B
SA66-10B
SA66-28B
SA129-1 OB
SA129-29B

UJ (all non-detects)

R0905387 SA32-0.5B Calcium J (all detects) A Duplicate sample analysis
SA32-9B Copper UJ (all non-detects) (RPD) (Id)
SA32-25B Iron
SA32009-25B Lead
SA32-37B Nickel
SA66-0.5B Potassium
SA66009-0.5B
SA66-1 OB
SA66-28B
SA129-10B
SA129-29B

Titanium

R0905387 SA32-0.5B Aluminum J (all detects) A ICP serial dilution (%D)
SA32-9B Calcium UJ (all non-detects) (sd)
SA32-25B Iron
SA32009-25B Manganese
SA32-37B
SA66-0.5B
SA66009-0.5B
SA66-1 OB
SA66-28B
SA129-1 OB
SA129-29B

Nickel

R0905387 SA32-0.5B All analytes reported below J (all detects) A Sample result verification
SA32-9B
SA32-25B
SA32009-25B
SA32-37B
SA66-0.5B
SA66009-0.5B
SA66-1 OB
SA66-28B
SA129-10B
SA129-29B
RSAT4-0.5B
RSAT4-10B
RSAT4-25B
RSAT4-40B
RSAT4-53B

the PQL. (PQL) (sp)



Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0905387

Modified Final
SDG Sample Analyte Concentration A or P Code

R0905387 SA32-0.5B Antimony 2.2U mg/Kg A bl
Tin 11 .OU mg/Kg

R0905387 SA32-9B Antimony 2.2U mg/Kg A bl
Selenium 4.4U mg/Kg
Tin 10.9U mg/Kg

R0905387 SA32-25B Antimony 2.3U mg/Kg A bl
Mercury 0.021 U mg/Kg
Tin 11.3U mg/Kg

R0905387 SA32009-25B Antimony 2.2U mg/Kg A bl
Mercury 0.020U mg/Kg
Selenium 4.5U mg/Kg
Tin 11,2U mg/Kg

R0905387 SA32-37B Antimony 2.3U mg/Kg A bl
Mercury 0.022U mg/Kg
Selenium 4.5U mg/Kg
Tin 11,2U mg/Kg

R0905387 SA66-0.5B Antimony 2.2U mg/Kg A bl
Boron 10.8U mg/Kg
Tin 10.8U mg/Kg

R0905387 SA66009-0.5B Antimony 2.2U mg/Kg A bl
Boron 10.8U mg/Kg
Mercury 0.019U mg/Kg
Tin 10.8U mg/Kg

R0905387 SA66-1 OB Antimony 2.2U mg/Kg A bl
Boron 10.9U mg/Kg
Mercury 0.019U mg/Kg
Tin 10.9U mg/Kg

R0905387 SA66-28B Antimony 2.0U mg/Kg A bl
Mercury 0.021 U mg/Kg
Tin 10.2U mg/Kg

R0905387 SA129-1 OB Antimony 2.2U mg/Kg A bl
Boron 10.8U mg/Kg
Tin 10.8U mg/Kg

R0905387 SA129-29B Antimony 2.3U mg/Kg A bl
Boron 11.4U mg/Kg
Mercury 0.019U mg/Kg
Selenium 4.6U mg/Kg
Tin 11,4U mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905387 RSAT4-0.5B Antimony 2.1 U mg/Kg A bl
Boron 10.4U mg/Kg
Tin 10.4U mg/Kg

R0905387 RSAT4-1 OB Antimony 2.1 U mg/Kg A bl
Boron 10.7U mg/Kg
Tin 10.7U mg/Kg

R0905387 RSAT4-25B Antimony 2.1 U mg/Kg A bl
Boron 10.6U mg/Kg
Tin 10.6U mg/Kg

R0905387 RSAT4-40B Antimony 2.4U mg/Kg A bl
Mercury 0.018U mg/Kg
Tin 12.0U mg/Kg

R0905387 RSAT4-53B Antimony 1.9U mg/Kg A bl
Mercury 0.017U mg/Kg
Tin 9.2U mg/Kg

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0905387

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21991L4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905387 Stage 2B
Laboratory: Columbia Analytical Services

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

Date:
Page:_^of \

Reviewer: C^Z. 
2nd Reviewer: y—^

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

Validation Am a Comments

I. Technical holding times A Sampling dates: ^ 1 CD^f

II. ICP/MS Tune A

III. Calibration A

IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis A
VI. Matrix Spike Analysis AO
VII. Duplicate Sample Analysis PW At?

VIII. Laboratory Control Samples (LCS) A uA

IX Internal Standard (ICP-MS) A/ Md r (T^^/l^tAT^d
X. Furnace Atomic Absorption QC Ay/ A/tfVUVv

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

XIII. Overall Assessment of Data /4

XIV. Field Duplicates c^hV, fan}
XV Field Blanks ^^ftD'TZ.eioq-Sd' . CftcQ -SO

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

r“So6c'Sncw (Voq oht,'? qV
ND = No compounds detected D = Duplicate
R = Rinsate TB = Trip blank
FB = Field blank EB = Equipment blank

Validated Samples: ,

i SA32-0.5B 11 SA129-29B 21 31

2 SA32-9B 12 RSAT4-0.5B 22 32

3 SA32-25B 13 RSAT4-10B 23 33

4 SA32009-25B 14 RSAT4-25B 24 34

5 SA32-37B 15 RSAT4-iee- To (6 25 35

6 SA66-0.5B 16 RSAT4-53B 26 36

7 SA66009-0.5B 17 SA32-0.5BMS 27 37

8 SA66-10B 18 SA32-0.5BDUP 28 38

9 SA66-28B 19 29 39

10 SA129-10B 20 30 40

Notes:

21991 L4W.wpd



.DC #: 21991L4 
SDG #: See Cover

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

Page. v of N
Reviewer: C-(<L

2nd reviewer: \s^—^

Ml circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

@ tit 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.’ZrT'

^ Mi
r, — ______ ■ f——- ■ i i n_

Al, Sb, As, Ba, Be, B, c5>Ca^Cr, Co, Cu, Fe, P6^Ac(Mo, Mn, Hg, Ni, PDK,(Se, A^t Na/^r, Tl, Sn, Ti, W,

u% "Al, Sb. As. Ba, Be, B, Cd, Ca. Cr. Co. Cu. Fe. Pb. Mo. Mo. Mn. Ho. 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 Ah Ac Ra Ro R Hrl C.a C.r Cn Hip Fe Ph Mn Mn Mn Hn Mi Pt K Re An Na Rr Tl Rn Ti W I I V 7n

2inal\/«ic Mothr»H

ICP s "Al.^b^AsfBaiBe,1b, Cd, Ca) Cr.tco, Cu, Fe, Pb, Mg, Mo, Mn^Hg/Nil PtAk, Se, Ag, NaTs?) Tl, j^rTr^ W, U,(\A Zn^

ICP-MS Al, Sb,(As) Ba,(§^, B, Cd, Ca,(6n)Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni,(p& K, Se, Ag, Na, Sr,fit Sn, Ti(vvjj)v, Zn

GFAA
"" - ^ -----

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

Comments: ✓Mercury by CVAA if performed
__________ C ............................................. .
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LDC 21991L4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

METHOD: Metals (ERA Method 6020/6010/7000)

N NA 
y)n NA

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

Page:___of p
Reviewer:

2nd Reviewer: ^ ,

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

Compound 3 4 RPD Difference Limits (Parent Only)

Aluminum 10300 9610 7

Antimony 0.9 1.5 0.6 (<2.3)

Arsenic 17,0 15.9 7

Barium 82 1 103 23

Beryllium 0 407 0.387 5

Boron 23 8 21 1 2.7 (.11.3)

Cadmium 0.27 0.22 0.05 (s0.11)

Calcium 34400 37700 9

Chromium 15.6 13.5 14

Cobalt 4.4 5.0 0.6 (<2.3)

Copper 13.5 14.9 10

Iron 9930 10900 9

Lead 7 2 6.3 0.9 (s2.3)

Magnesium 18400 16700 10

Manganese 195 206 5

Mercury 0.009 0.010 0.001 (<0.021)

Molybdenum 1 01 1.14 0.13 (<0.34^

Nickel 10.5 11.3 7

Platinum 0 011 0.011 0 (s0.11)



LDC#: 21991L4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (ERA Method 6020/6010/7000)

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

7
Paae:^ ' of___

Reviewer: CLfl— 
2nd Reviewer: \^<n__/

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

Compound 3 4 RPD Difference Limits (Parent Only)

Potassium 5260 5090 3
0(2^

Selenium 0.8U 1 1 0 3 (<4.5)

Sodium 570 573 1

Strontium 641 804 23

Thallium 0.129 0.114 12

Tin 4.0 3.9 0.1 (<11.3)

Titanium 519 546 5

Tungsten 0.48 0.42 0.06 (-0.11)

Uranium 3 94 3 66 7

Vanadium 35.2 39.0 10

Zinc 25.6 25.6 0

V:\FIELD DUPLICATES\FDJnorganic\21991L4.wpd

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

Compound 6 7 RPD Difference Limits (Parent Only)

Aluminum 6830 7000 2

Antimony 13 1.8 0.5 (<2.2)

Arsenic 0 97 1.18
/"V

0.21 (<0.54)

Barium 219 169 26

Beryllium 0.305 0.316 4



METHOD: Metals (ERA Method 6020/6010/7000)

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

LDC#: 21991L4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover___________ Field Duplicates

Concentration (mg/Kg) (sSO) (mg/Kg) (mg/Kg) Qualifications

Compound 6 7 RPD Difference Limits (Parent Only)

Boron 5 3 6.8 1.5 (< 10.8)

Cadmium 0 69 0.77 11

Calcium 18700 16900 10

Chromium 5.20 6.48 22

Cobalt 9.6 8.8 0.8 (' 2.2)

Copper 37.2 35.8 4

Iron 14700 15400 5

Lead 334 350 5

Magnesium 8590 9350 8

Manganese 268 362 30

Mercury 0.024 0.014 0.01 (^0.019)

Molybdenum 0 86 0.60 Xfk 0.26 (<0.32)

Nickel 23.4 26.3 12

Platinum 0.019 0.019 0 (s0.11)

Potassium 1420 1640 14

Sodium 4310 2820 42

Strontium 134 119 15 (<43.2)

Thallium 0.197 0.169 15

Page: ^of___
Reviewer:

2nd Reviewer: \pv—^



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

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

LDC#: 21991L4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover__________ Field Duplicates

Page: ^-of___>
Reviewer:

r: V2nd Reviewer:

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

Compound 6 7 RPD Difference Limits (Parent Only)

Tin 5 5 4 9 0.6 (< 10.8)

Titanium 1050 932 12

Tungsten 0.14 0.17 0.03 (<0.11)

Uranium 1.22 1.11 9

Vanadium 38.3 43.5 13

Zinc 42.4 40.2 5



LDC Report# 21991M4

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

September 24 through September 25, 2009

November 18, 2009

Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905462

Sample Identification

M-89B
M-2AB
M-2009AB
FiltB092509-A2
M-89BMS
M-89BDUP
M-2ABMS
M-2ABDUP

\/.\l /'•»f2IM\TDr\M/’'lVMr^\0-4«rn Mil TD'a 1



Introduction

This data review covers 8 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, Barium, 
Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 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.

WAI OH OOH TD'a O



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.

\/.\i /-^rsiKKTDrMurwMnv cm ru-M mi/1 tdo Q



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

ICB/CCB Antimony 0.050 ug/L All samples in SDG R0905462
Boron 5.5 ug/L
Cobalt 0.5 ug/L
Copper 0.8 ug/L
Lead 0.007 ug/L
Manganese 0.2 ug/L
Sodium 149 ug/L
Strontium 0.1 ug/L
Thallium 0.007 ug/L
T ungsten 0.08 ug/L
Uranium 0.004 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:

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-89B Thallium 0.185 ug/L 0.200U ug/L



Reported Modified Final
Sample Analyte Concentration Concentration

M-2AB Copper 9.8 ug/L 10.0U ug/L
Manganese 1.6 ug/L 5.0U ug/L
Thallium 0.113 ug/L 0.200U ug/L

M-2009AB Copper 9.9 ug/L 10.0U ug/L
Manganese 1.2 ug/L 5.0U ug/L
Thallium 0.117 ug/L 0.200U ug/L

FiltB092509-A2 Boron 11.0 ug/L 50. OU ug/L
Lead 0.006 ug/L 0.020U ug/L
Manganese 0.6 ug/L 5.0U ug/L
Strontium 0.2 ug/L 10.0U ug/L
Tungsten 0.02 ug/L 0.1 OU ug/L

Sample FB080409-SO (from SDG R0904290) 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

FB080409-SO 8/4/09 Boron 9.0 ug/L M-89B
Chromium 0.9 ug/L M-2AB
Copper 0.8 ug/L M-2009AB
T ungsten 0.01 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

M-2AB Copper 9.8 ug/L 10. OU ug/L
T ungsten 0.82 ug/L 1.00U ug/L

M-2009AB Copper 9.9 ug/L 10. OU ug/L

Sample FiltB092509-A2 was identified as a filter blank. No metal contaminants were 
found in this blank with the following exceptions:
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Filter Blank ID
Sampling

Date Analyte Concentration Associated Samples

FiltB092509-A2 9/25/09 Boron 11.0 ug/L No associated samples in
Calcium 34 ug/L this SDG
Lead 0.006 ug/L
Magnesium 3.8 ug/L
Manganese 0.6 ug/L
Sodium 398 ug/L
Strontium 0.2 ug/L
T ungsten 0.02 ug/L
Zinc 3.6 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

Raw data were not reviewed for this SDG.

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

M-2ABL Uranium 21 (510) M-89B J (all detects) A
M-2AB UJ (all non-detects)
M-2009AB

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 R0905462 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 M-2AB and M-2009AB were identified as field duplicates. No metals were 
detected in any of the samples with the following exceptions:

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits)Compound M-2AB M-2009AB Flags A or P

Aluminum 70.4 62.3 - 8.1 (<50.0) - -

Barium 50.8 51.3 1 (<50) - - -

Boron 3290 3310 1 (<50) - - -

Calcium 598000 603000 1 (<50) - - -

Chromium 19900 19800 1 (<50) - - -

Copper 9.8 9.9 - 0.1 (<10.0) - -

Iron 45.9 46.9 - 1 (<20.0) - -

Magnesium 333000 338000 1 (<50) - - -

\/4l /'■M'2IM\TQ/-4Mr'»VMr2\ O-t ntn M/* TDQ 7



Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags A or PCompound M-2AB M-2009AB

Manganese 1.6 1.2 - 0.4 (<5.0) - -

Molybdenum 26 25.5 2 (<50) - - -

Nickel 4.4 5.4 - 1 (<2.0) - -

Platinum 0.08 0.1 - 0.02 (<1.00) - -

Potassium 32800 32500 1 (<50) - - -

Sodium 1960000 1910000 3 (<50) - - -

Strontium 18300 18000 2 (<50) - - -

Thallium 0.113 0.117 - 0.004 (<0.200) - -

T ungsten 0.82 1.08 - 0.26 (<1.00) - -

Uranium 19.5 18.8 4 (<50) - - -

Vanadium 23.7 23.8 0 (<50) - - -

Zinc 0.8 1.6 - 0.8 (<10.0) - -

,«>■* i ii u Tr"* z’’* k /*s.<IMA o



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0905462

SDG Sample Analyte Flag AorP Reason (Code)

R0905462 M-89B
M-2AB
M-2009AB

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

A ICP serial dilution (%D)
(sd)

R0905462 M-89B
M-2AB
M-2009AB
FiltB092509-A2

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 R0905462

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905462 M-89B Thallium 0.200U ug/L A bl

R0905462 M-2AB Copper 10.0U ug/L A bl
Manganese 5.0U ug/L
Thallium 0.200U ug/L

R0905462 M-2009AB Copper 10.0U ug/L A bl
Manganese 5.0U ug/L
Thallium 0.200U ug/L

R0905462 FiltB092509-A2 Boron 50.0U ug/L A bl
Lead 0.020U ug/L
Manganese 5.0U 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 R0905462

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905462 M-2AB Copper
T ungsten

10.0U ug/L
1.00U ug/L

A bf

R0905462 M-2009AB Copper 10.0U ug/L A bf

W.\l M\ XD/~\M/^VMn\ OHOrnAA/l TOO Q



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Filter Blank Data Qualification Summary • SDG R0905462

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21991M4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905462_______ Stage 2B
Laboratory: Columbia Analytical Services

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

Date: '
Page: Cpf__J_

Reviewer: C/2— 
2nd Reviewer: Va—^

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

Validation Area Cnmmnnts

1. Technical holding times yA Sampling dates: ^7 l 10^{ ~~

II. ICP/MS Tune A

III. Calibration

IV Blanks

V. ICP Interference Check Sample (ICS) Analysis Z'

VI. Matrix Spike Analysis A ons
VII. Duplicate Sample Analysis A Ov Q
VIII. Laboratory Control Samples (LCS)

IX. Internal Standard (ICP-MS) M Ab'r (tv^eujed

X. Furnace Atomic Absorption QC AJ

XI. ICP Serial Dilution

XII. Sample Result Verification N

XIII. Overall Assessment of Data

XIV. Field Duplicates ^VaJ Cz-xV)
XV Field Blanks ew

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 Sampl^s^

1 M-89B 11 21 31

2 M-2AB 12 22 32

3 M-2009AB 13 23 33

4 FiltB092509-A2 14 24 34

5 M-89BMS 15 25 35

6 M-89BDUP 16 26 36

7 M-2ABMS 17 27 37

8 M-2ABDUP 18 28 38

9 19 29 39

10 20 30 40

Notes:

21991M4W.wpd



LDC #: 21991^ 
SDG #: See Cover

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference Reviewer:

2nd reviewer: t /v—■

Page:__Lof )

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

^"sb^hs,(sa”Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K,^Be(Ag, Na, Sr, Tl, Sn, Ti, W, U, \7TZnD

(A), Sb, As.fea, Be, B, CcDCa.fCr, Co, CuTp^Pb, Mg,l/lo, I^H^TN^Pt.^Se.lAq) Na,^TI,(Sn, iDw, l/vTzfi)

AI,(§B, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fefftj, Mg, Mo, Mn, Hg, Nifpt!) K, Se, Ag, Na, Sr./filjSn, ^.(W^V, Zn

\ (feSb. As.fea Be. B. Cd. Ca. Cr. Co, Cu, F£>, PbjfF/lq, Mo, Mn, Hg, NDPt.OOSe, Ad, Na,"So>Tl^nriDW, iXyTzrP

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 .^h Aq Ra Rp> R PH Pa Pr Pn Pm Fp Ph Mn Mn Mn Hn Mi Pt K Rn An Ma Rr Tl Rn Ti W 1 1 \/ 7n

AnAlucic MothnH

ICP Sb, As, ba, Be, B, Cd, Ca, Cr, Co, Cu, FSk Pb,(Mg, MoTm?!) Hg( n), PlCk^Sb, Ag, Na, Scl TI^SiTt]) W, dCv^Zn)

ICP-MS Al(Tt5l As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe,(Pb, Mg, Mo, Mn, Hg, Nifpi K, Se, Ag, Na, SrfiJ Sn, Ti.^AMi? V, Zn

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

Comments:C7Mercurv by CVAA if performed
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LDC 21991M4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

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

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

Page:_1__of_2__
Reviewer: c/2— 

2nd Reviewer:

Concentration (ug/L) <*30) Qualifications

Compound 2 3 RPD Difference Limits (Parent Only)

Aluminum 70.4 62.3 8.1 (<50.0)

Barium 50.8 51.3 1

Boron 3290 3310 1

Calcium 598000 603000 1

Chromium 19900 19800 1

Copper 9 8 9 9 0.1 (<10.0)

Iron 45.9 46.9 1 (s;20.0)

Magnesium 333000 338000 1

Manganese 16 1.2 0.4 (=5.0)

Molybdenum 26.0 25.5 2

Nickel 4.4 5.4 1 (£2.0)

Platinum 0.08 0.10 0.02 (<1.00)

Potassium 32800 32500 1

Sodium 1960000 1910000 3

Strontium 18300 18000 2

Thallium 0.113 0.117 (£0.200)

Tungsten 0.82 1.08 0 26 (<1.00)

Uranium 19 5 18.8 4

Vanadium 23.7 23.8 0



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

7YN NA Were field duplicate pairs identified in this SDG?
( Y)N NA Were target analytes detected in the field duplicate pairs?

LDC#: 21991M4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover__________ Field Duplicates

Page:___of___
Reviewer: 

2nd Reviewer:
V

Concentration (ug/L) (*30) Qualifications

Compound 2 3 RPD Difference Limits (Parent Only)

Zinc 0 8 1.6 0.8 (<10.0)

V:\FIELD DUPLICATES\FD_inorganic\21991 M4.wpd



Revision 1

LDC Report# 21991N4

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

Collection Date: September 24 through September 25, 2009

LDC Report Date: December 21, 2009

Matrix: Soil/Water

Parameters: Metals

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905464

Sample Identification

SA205-0.5B
SA205-10B
SA205-25B
SA205-41B
SA84-0.5B
SA84-10B
SA84009-10B
SA84-25B
SA84-43B
EB092509-S01A2 
EB092509-SO2A4 
SA101-0.5B
SA101-10B
SA101-25B
SA101-42B
SA121-0.5B
SA121009-0.5B
SA121-10B
SA121-25B
SA121-44B

SA208-0.5B
SA208-7B
SA205-0.5BMS
SA205-0.5BDUP
SA101-0.5BMS
SA101-0.5BDUP

An asterisk (*) will be placed in the margin 
to the left of any revised section in the text. 1 V:\LOGIN\TRONOXNG\21991 N4.RV1



Revision 1

Introduction

This data review covers 24 soil samples and 2 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 R0905464 2 V:\LOGIN\TRONOXNG\21991 N4.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.
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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 2.4 ug/L All water samples in SDG R0905464
Chromium 0.7 ug/L

ICB/CCB Aluminum 2.1 ug/L All water samples in SDG R0905464
Barium 1.3 ug/L
Boron 2.0 ug/L
Calcium 9.1 ug/L
Cobalt 0.7 ug/L
Magnesium 2.2 ug/L
Manganese 0.5 ug/L
Molybdenum 0.7 ug/L
Strontium 0.1 ug/L
Thallium 0.008 ug/L
Tungsten 0.08 ug/L
Uranium 0.005 ug/L

PB (prep blank) Antimony 0.8 mg/Kg All soil samples in SDG R0905464
Chromium 0.07 mg/Kg
Tin 3.6 mg/Kg

ICB/CCB Boron 2.0 ug/L All soil samples in SDG R0905464

‘Indicates change as the result of report review.
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Barium 0.80 ug/L SA101 -10B
Titanium 0.03 ug/L SA101-25B

SA101-42B
SA121 -0.5B
SA121009-0.5B
SA121-10B
SA121-25B
SA121 -44 B
SA208-0.5B
SA208-7B

ICB/CCB Barium 0.60 ug/L SA205-10B
SA205-25B
SA205-41B
SA84-0.5B
SA84-10B
SA84009-10B
SA84-25B
SA84-43B
SA101 -0.5B

ICB/CCB Manganese 0.10 ug/L SA205-10B
SA205-25B
SA205-41 B
SA84-0.5B
SA84-10B
SA84009-1 OB
SA84-25B
SA84-43B
SA101-0.5B
SA101 -1 OB
SA101-25B
SA101-42B
SA121-0.5B
SA121009-0.5B
SA121-10B
SA121 -25 B
SA121-44B
SA208-0.5B
SA208-7B

ICB/CCB Sodium 30.0 ug/L SA205-0.5B

ICB/CCB Tungsten 0.067 ug/L SA121-0.5B
SA121009-0.5B
SA121-1 OB
SA121-25B
SA121-44B
SA208-0.5B
SA208-7B

'Indicates change as the result of report review.
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Tungsten 0.057 ug/L SA205-0.5B
SA205-10B
SA205-25B
SA205-41B
SA84-0.5B
SA84-10B
SA84009-10B
SA84-25B
SA84-43B
SA101 -0.5B
SA101-10B
SA101-25B
SA101-42B

ICB/CCB Beryllium 0.009 ug/L SA121-25B

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

EB092509-S01A2 Aluminum 4.7 ug/L 50.0U ug/L
Magnesium 11.2 ug/L 20.0U ug/L
Manganese 2.4 ug/L 5.0U ug/L
Strontium 0.6 ug/L 10.0U ug/L

EB092509-SO2A4 Aluminum 8.5 ug/L 50.0U ug/L
Boron 2.1 ug/L 50.OU ug/L
Chromium 0.6 ug/L 5.0U ug/L
Manganese 4.7 ug/L 5.0U ug/L
Strontium 1.4 ug/L 10.0U ug/L
T ungsten 0.02 ug/L 0.1 OU ug/L

SA205-0.5B Antimony 1.1 mg/Kg 2.2U mg/Kg
Boron 7.9 mg/Kg 10.9U mg/Kg
Tin 4.3 mg/Kg 10.9U mg/Kg

SA205-10B Antimony 1.6 mg/Kg 2.1 U mg/Kg
Boron 6.9 mg/Kg 10.4U mg/Kg
Tin 4.4 mg/Kg 10.4U mg/Kg

SA205-25B Antimony 1.1 mg/Kg 2.1 U mg/Kg
Boron 8.0 mg/Kg 10.4U mg/Kg
Tin 4.4 mg/Kg 10.4U mg/Kg

SA205-41B Antimony 1.2 mg/Kg 2.2U mg/Kg
Tin 4.7 mg/Kg 10.9U mg/Kg

SA84-0.5B Tin 6.3 mg/Kg 10.1 U mg/Kg

‘Indicates change as the result of report review.
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Reported Modified Final
Sample Analyte Concentration Concentration

SA84-10B Antimony 1.4 mg/Kg 2.1 U mg/Kg
Tin 4.3 mg/Kg 10.3U mg/Kg

SA84009-1 OB Antimony 1.6 mg/Kg 2.1 U mg/Kg
Tin 4.5 mg/Kg 10.7U mg/Kg

SA84-25B Antimony 1.1 mg/Kg 2.1 U mg/Kg
Tin 4.2 mg/Kg 10.3U mg/Kg

SA84-43B Antimony 1.6 mg/Kg 2.3U mg/Kg
Tin 4.3 mg/Kg 11,6U mg/Kg

SA101 -0.5B Antimony 1.5 mg/Kg 2.1 U mg/Kg
Tin 4.3 mg/Kg 10.3U mg/Kg

SA101 -1 OB Antimony 1.3 mg/Kg 2.1 U mg/Kg
Boron 9.3 mg/Kg 10.6U mg/Kg
Tin 4.5 mg/Kg 10.6U mg/Kg

SA101-25B Antimony 1.3 mg/Kg 2.4U mg/Kg
Tin 4.9 mg/Kg 11.911 mg/Kg

SA101-42B Antimony 1.0 mg/Kg 2.5U mg/Kg
Tin 4.9 mg/Kg 12.6U mg/Kg

SA121-0.5B Antimony 1.9 mg/Kg 2.1 U mg/Kg
Boron 8.0 mg/Kg 10.7U mg/Kg
Tin 4.1 mg/Kg 10.7U mg/Kg

SA121009-0.5B Boron 8.4 mg/Kg 10.8U mg/Kg
Tin 4.7 mg/Kg 10.8U mg/Kg

SA121 -1 OB Antimony 1.4 mg/Kg 2.1 U mg/Kg
Tin 4.2 mg/Kg 10.7U mg/Kg

SA121-25B Antimony 1.6 mg/Kg 2.2U mg/Kg
Tin 4.7 mg/Kg 11.0U mg/Kg

SA121-44B Antimony 1.0 mg/Kg 2.0U mg/Kg
Tin 4.2 mg/Kg 10.2U mg/Kg

SA208-0.5B Antimony 1.8 mg/Kg 2.1 U mg/Kg
Boron 7,4 mg/Kg 10.6U mg/Kg
Tin 4.6 mg/Kg 10.6U mg/Kg

‘Indicates change as the result of report review.
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA208-7B Antimony 1.4 mg/Kg 2.2U mg/Kg
Boron 9.3 mg/Kg 10.8U mg/Kg
Tin 4.4 mg/Kg 10.8U mg/Kg

Samples EB092509-S01A2 and EB092509-SO2A4 were identified as equipment blanks. 
No metal contaminants were found in these blanks with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB092509-S01A2 9/25/09 Aluminum 4.7 ug/L SA208-0.5B
Calcium 197 ug/L SA208-7B
Iron 8.8 ug/L
Magnesium 11.2 ug/L
Manganese 2.4 ug/L
Potassium 192 ug/L
Sodium 112 ug/L
Strontium 0.6 ug/L
T ungsten 0.78 ug/L
Titanium 0.4 ug/L
Zinc 6.4 ug/L

EB092509-SO2A4 9/25/09 Aluminum 8.5 ug/L SA101 -0.5B
Boron 2.1 ug/L SA101 -10B
Calcium 298 ug/L SA101 -25 B
Chromium 0.6 ug/L SA101-42B
Iron 29.2 ug/L SA121-0.5B
Lead 0.036 ug/L SA121009-0.5B
Magnesium 30.6 ug/L SA121-10B
Manganese 4.7 ug/L SA121-25B
Mercury 0.03 ug/L SA121-44B
Potassium 64 ug/L
Sodium 83.6 ug/L
Strontium 1.4 ug/L
Titanium 0.5 ug/L
Tungsten 0.02 ug/L
Zinc 2.1 ug/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

‘SA208-0.5B T ungsten 0.14 mg/Kg 0.14J+ mg/Kg

‘SA208-7B Tungsten 0.27 mg/Kg 0.27J+ mg/Kg

SA101 -0.5B Mercury 0.012 mg/Kg 0.018U mg/Kg

‘Indicates change as the result of report review.
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Reported Modified Final
Sample Analyte Concentration Concentration

SA101 -1 OB Boron 9.3 mg/Kg 10.6U mg/Kg
Mercury 0.012 mg/Kg 0.018U mg/Kg

SA101 -25 B Mercury 0.018 mg/Kg 0.020U mg/Kg

SA101-42B Mercury 0.004 mg/Kg 0.018U mg/Kg

SA121-0.5B Boron 8.0 mg/Kg 10.7U mg/Kg

SA121009-0.5B Boron 8.4 mg/Kg 10.8U mg/Kg

SA121-1 OB Mercury 0.006 mg/Kg 0.018U mg/Kg

SA121-25B Mercury 0.009 mg/Kg 0.023U mg/Kg

SA121 -44 B Mercury 0.004 mg/Kg 0.020U mg/Kg

*Removed Boron for samples noted above.

Samples FB072909-SO (from SDG R0904226) and FB080309-SO (from SDG R0904279) 
were identified as field blanks. No metal contaminants were found in these blanks with 
the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072909-SO 7/29/09 Aluminum 8.1 ug/L SA208-0.5B
Barium 1.0 ug/L SA208-7B
Calcium 582 ug/L
Copper 0.8 ug/L
Iron 12.1 ug/L
Lead 0.359 ug/L
Magnesium 28.4 ug/L
Manganese 4.3 ug/L
Sodium 160 ug/L
Strontium 1.4 ug/L
Titanium 0.5 ug/L
T ungsten 0.03 ug/L
Uranium 0.006 ug/L
Zinc 10.0 ug/L

‘Indicates change as the result of report review.
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Sampling
Field Blank ID Date Analyte Concentration Associated Samples

FB080309-SO 8/3/09 Aluminum 18.6 ug/L SA205-0.5B
Barium 0.8 ug/L SA205-10B
Calcium 113 ug/L SA205-25B
Iron 136 ug/L SA205-41B
Lead 0.042 ug/L SA84-0.5B
Magnesium 33.6 ug/L SA84-10B
Manganese 7.5 ug/L SA84009-10B
Sodium 66.0 ug/L SA84-25B
Strontium 1.0 ug/L SA84-43B
Titanium 1.5 ug/L SA101 -0.5B
T ungsten 0.04 ug/L SA101-10B
Zinc 0.8 ug/L SA101-25B

SA101-42B
SA121-0.5B
SA121009-0.5B
SA121-10B
SA121-25B
SA121-44B

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) analyses 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 A or P

SA205-0.5BMS Antimony 49.4 (75-125) J- (all detects) A
(SA205-0.5B Manganese 60.5 (75-125) UJ (all non-detects)
SA205-1 OB Selenium 74.9 (75-125)
SA205-25B
SA205-41B
SA84-0.5B
SA84-10B
SA84009-1 OB
SA84-25B
SA84-43B
SA101 -0.5B
SA101 -1 OB
SA101-25B
SA101-42B
SA121-0.5B
SA121009-0.5B
SA121-10B
SA121-25B
SA121-44B)

Tungsten 70.1 (75-125)

SA205-0.5BMS
(SA205-0.5B
SA205-1 OB
SA205-25B
SA205-41B
SA84-0.5B
SA84-1 OB
SA84009-1 OB
SA84-25B
SA84-43B
SA101-0.5B
SA101-10B
SA101-25B
SA101 -42 B
SA121-0.5B
SA121009-0.5B
SA121 -1 OB
SA121-25B
SA121-44B)

Titanium 126.3 (75-125) J+ (all 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:

indicates change as the result of report review.
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DUP ID 
(Associated 
Samples) Analyte RPD (Limits) Difference (Limits) Flag A or P

SA205-0.5BDUP
(SA205-0.5B
SA205-1 OB 
SA205-25B
SA205-41B 
SA84-0.5B
SA84-1 OB
SA84009-1 OB 
SA84-25B
SA84-43B
SA101-0.5B
SA101-10B
SA101 -25 B 
SA101-42B
SA121 -0.5B
SA121009-0.5B 
SA121-1 OB 
SA121-25B
SA121-44B)

Barium
Calcium
Chromium
Manganese
Sodium
Strontium
Titanium

43.8 (<20)
74.3 (<20)
21.1 (<20)
23.7 (<20)
53.1 (<20)

21.7 (<20)
130 mg/Kg (<43.4)

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

Raw data were not reviewed for this SDG.

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:

‘Indicates change as the result of report review.
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Diluted Sample Analyte %D (Limits) Associated Samples Flag A or P

SA205-0.5BL Beryllium
Iron
Manganese
Nickel

12 (£10)
11.8 (<10)
10.6 (<10)
13.0 (<10)

SA205-0.5B
SA205-10B
SA205-25B
SA205-41B
SA84-0.5B
SA84-10B
SA84009-10B
SA84-25B
SA84-43B
SA101-0.5B
SA101-10B
SA101-25B
SA101-42B
SA121-0.5B
SA121009-0.5B
SA121-10B
SA121-25B
SA121-44B

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 R0905464 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 SA84-10B and SA84009-10B and samples SA121-0.5B and SA121009-0.5B 
were identified as field duplicates. No metals were detected in any of the samples with 
the following exceptions:

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA84-10B SA84009-10B

Aluminum 7260 9690 29 (£50) - - -

Antimony 1.4 1.6 - 0.2 (£2.1) - -

'Indicates change as the result of report review.
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Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PCompound SA84-1 OB SA84009-10B

Arsenic 3.81 3.77 1 (£50) - - -

Barium 150 209 33 (<50) - - -

Beryllium 0.512 0.462 10 (£50) - - -

Boron 40.7 54.7 - 14 (£10.7) - -

Cadmium 0.12 0.19 - 0.07 (£0.11) - -

Calcium 26700 18800 35 (£50) ■ - -

Chromium 7.68 7.62 1 (£50) - - -

Cobalt 6.4 7.5 - 1.1 (£2.1) - -

Copper 15.9 18.8 17 (£50) - - -

Iron 12400 15900 25 (£50) - - -

Lead 8 9.1 - 1.1 (£2.1) - -

Magnesium 9200 9550 4 (£50) - - -

Manganese 320 349 9 (£50) - - -

Mercury 0.008 0.01 - 0.002 (£0.016) - -

Molybdenum 0.35 0.43 - 0.08 (£0.32) - -

Nickel 14.1 16.2 14 (£50) - - -

Platinum 0.01 0.01 - 0 (£0.11) - -

Potassium 2000 2590 26 (£50) - - -

Sodium 623 794 24 (£50) - - -

Strontium 178 223 22 (£50) - - -

‘Indicates change as the result of report review.
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Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA84-1 OB SA84009-10B Flags Aor P

Thallium 0.091 0.091 - 0 (<0.021) - -

Tin 4.3 4.5 - 0.2 (<10.7) - -

Titanium 543 764 34 (<50) - - -

Tungsten 0.18 0.14 - 0.04 (<0.11) - -

Uranium 1.08 1.01 7 (<50) - - -

Vanadium 33.1 46 33 (<50) - - -

Zinc 29.6 33.7 13 (<50) - - -

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PCompound SA121-0.5B SA121009-0.5B

Aluminum 8960 9010 1 (<50) - - -

Antimony 1.9 2.2 - 0.3 (<2.2) - -

Arsenic 2.82 2.35 18 (<50) - - -

Barium 172 188 9 (<50) - - -

Beryllium 0.49 0.412 17 (<50) - - -

Boron 8 8.4 - 0.4 (<10.8) - -

Cadmium 0.15 0.17 - 0.02 (<0.11) - -

Calcium 30100 28600 5 (<50) - - -

Chromium 9.37 7.4 - 1.97 (<2.2) - -

Cobalt 7.4 7 - 0.4 (<2.2) - -

Copper 18 19.6 9 (<50) - - -

*lndicates change as the result of report review.
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Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PCompound SA121-0.5B SA121009-0.5B

Iron 15500 15700 1 (£50) - - -

Lead 19.4 12.3 45 (<50) - - -

Magnesium 9220 9530 3 (<50) - - -

Manganese 355 387 9 (<50) - - -

Mercury 0.043 0.041 - 0.002 (£0.019) - -

Molybdenum 0.9 0.82 - 0.08 (£0.32) - -

Nickel 15.5 16.2 4 (<50) - - -

Platinum 0.011 0.009 - 0.002 (£0.11) - -

Potassium 2420 2340 3 (£50) - - -

Sodium 487 481 1 (£50) ■ - -

Strontium 202 195 - 7 (<43.2) - -

Thallium 0.122 0.089 - 0.033 (£0.089) - -

Tin 4.1 4.7 - 0.6 (£10.8) - -

Titanium 733 744 1 (£50) - - -

T ungsten 0.23 0.18 - 0.05 (£0.11) - -

Uranium 0.875 0.766 13 (£50) - - -

Vanadium 43 44.7 4 (£50) - - -

Zinc 37 41.3 11 (£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 R0905464

SDG Sample Analyte Flag A or P Reason (Code)

R0905464 SA205-0.5B
SA205-1 OB 
SA205-25B
SA205-41B
SA84-0.5B
SA84-1 OB
SA84009-1 OB 
SA84-25B
SA84-43B
SA101-0.5B
SA101-1 OB
SA101 -25 B 
SA101-42B
SA121 -0.5B
SA121009-0.5B
SA121 -1 OB 
SA121-25B 
SA121-44B

Antimony
Manganese
Selenium
Tungsten

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

A Matrix spike analysis (%R)
(m)

R0905464 SA205-0.5B
SA205-1 OB 
SA205-25B
SA205-41 B
SA84-0.5B
SA84-1 OB
SA84009-1 OB 
SA84-25B
SA84-43B
SA101-0.5B
SA101-1 OB 
SA101-25B 
SA101-42B
SA121-0.5B
SA121009-0.5B 
SA121-10B
SA121-25B 
SA121-44B

Titanium J+ (all detects) A Matrix spike analysis (%R)
(m)

‘Indicates change as the result of report review.
SDG R0905464 17 V:\LOGIN\TRONOXNG\21991 N4.RV1



Revision 1

SDG Sample Analyte Flag AorP Reason (Code)

R0905464 SA205-0.5B Barium J (all detects) A Duplicate sample analysis
SA205-1 OB Calcium UJ (all non-detects) (RPD) (Id)
SA205-25B Chromium
SA205-41B Manganese
SA84-0.5B Sodium
SA84-1 OB
SA84009-1 OB 
SA84-25B
SA84-43B
SA101 -0.5B
SA101 -1 OB
SA101 -25 B
SA101-42B 
SA121-0.5B
SA121009-0.5B
SA121-10B
SA121-25B
SA121 -44 B

Titanium

R0905464 SA205-0.5B Strontium J (all detects) A Duplicate sample analysis
SA205-10B 
SA205-25B
SA205-41B
SA84-0.5B
SA84-1 OB
SA84009-1 OB 
SA84-25B
SA84-43B
SA101 -0.5B
SA101-1 OB 
SA101-25B
SA101-42B 
SA121-0.5B
SA121009-0.5B
SA121 -1 OB
SA121-25B
SA121-44B

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

R0905464 SA205-0.5B Beryllium J (all detects) A ICP serial dilution (%D)
SA205-1 OB Iron UJ (all non-detects) (sd)
SA205-25B Manganese
SA205-41B
SA84-0.5B
SA84-1 OB
SA84009-1 OB 
SA84-25B
SA84-43B
SA101 -0.5B
SA101-1 OB
SA101 -25 B
SA101-42B
SA121 -0.5B
SA121009-0.5B 
SA121-1 OB 
SA121-25B
SA121-44B

Nickel

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

SDG Sample Analyte Flag A or P Reason (Code)

R0905464 SA205-0.5B
SA205-1 OB 
SA205-25B
SA205-41B
SA84-0.5B
SA84-1 OB
SA84009-1 OB 
SA84-25B
SA84-43B
EB092509-S01A2
EB092509-SO2A4
SA101 -0.5B
SA101-10B 
SA101-25B
SA101-42B 
SA121-0.5B
SA121009-0.5B 
SA121-10B 
SA121-25B 
SA121-44B
SA208-0.5B
SA208-7B

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 R0905464

Modified Final
SDG Sample Analyte Concentration A or P Code

R0905464 EB092509-SQ1A2 Aluminum 50.0U ug/L A bl
Magnesium 20.0U ug/L
Manganese 5.0U ug/L
Strontium 10.0U ug/L

R0905464 EB092509-SQ2A4 Aluminum 50.0U ug/L A bl
Boron 50.OU ug/L
Chromium 5.0U ug/L
Manganese 5.0U ug/L
Strontium 10.0U ug/L
Tungsten 0.1 OU ug/L

R0905464 SA205-0.5B Antimony 2.2U mg/Kg A bl
Boron 10.9U mg/Kg
Tin 10.9U mg/Kg

R0905464 SA205-1 OB Antimony 2.1 U mg/Kg A bl
Boron 10.4U mg/Kg
Tin 10.4U mg/Kg

R0905464 SA205-25B Antimony 2.1 U mg/Kg A bl
Boron 10.4U mg/Kg
Tin 10.4U mg/Kg

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

Modified Final
SDG Sample Analyte Concentration A or P Code

R0905464 SA205-41 B Antimony 2.2U mg/Kg A bl
Tin 10.9U mg/Kg

R0905464 SA84-0.5B Tin 10.1U mg/Kg A bl

R0905464 SA84-10B Antimony 2.1 U mg/Kg A bl
Tin 10.3U mg/Kg

R0905464 SA84009-1 OB Antimony 2.1 U mg/Kg A bl
Tin 10.7U mg/Kg

R0905464 SA84-25B Antimony 2.1 U mg/Kg A bl
Tin 10.3U mg/Kg

R0905464 SA84-43B Antimony 2.3U mg/Kg A bl
Tin 11.6U mg/Kg

R0905464 SA101-0.5B Antimony 2.1 U mg/Kg A bl
Tin 10.3U mg/Kg

R0905464 SA101 -1 OB Antimony 2.1 U mg/Kg A bl
Boron 10.6U mg/Kg
Tin 10.6U mg/Kg

R0905464 SA101-25B Antimony 2.4U mg/Kg A bl
Tin 11,9U mg/Kg

R0905464 SA101-42B Antimony 2.5U mg/Kg A bl
Tin 12.6U mg/Kg

R0905464 SA121-0.5B Antimony 2.1 U mg/Kg A bl
Boron 10.7U mg/Kg
Tin 10.7U mg/Kg

R0905464 SA121009-0.5B Boron 10.8U mg/Kg A bl
Tin 10.8U mg/Kg

R0905464 SA121-10B Antimony 2.1 U mg/Kg A bl
Tin 10.7U mg/Kg

R0905464 SA121 -25 B Antimony 2.2U mg/Kg A bl
Tin 11.0U mg/Kg

R0905464 SA121 -44 B Antimony 2.0U mg/Kg A bl
Tin 10.2U mg/Kg

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

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905464 SA208-0.5B Antimony 2.1 U mg/Kg A bl
Boron 10.6U mg/Kg
Tin 10.6U mg/Kg

R0905464 SA208-7B Antimony 2.2U mg/Kg A bl
Boron 10.8U mg/Kg
Tin 10.8U mg/Kg

*Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Equipment Blank Data Qualification Summary - SDG R0905464

SDG Sample Analyte
Modified Final 
Concentration A or P Code

*R0905464 SA208-0.5B Tungsten 0.14J+ mg/Kg A be

‘R0905464 SA208-7B Tungsten 0.27J+ mg/Kg A be

R0905464 SA101 -0.5B Mercury 0.018U mg/Kg A be

R0905464 SA101 -10B Boron
Mercury

10.6U mg/Kg
0.018U mg/Kg

A be

R0905464 SA101 -25 B Mercury 0.020U mg/Kg A be

R0905464 SA101-42B Mercury 0.018U mg/Kg A be

R0905464 SA121-0.5B Boron 10.7U mg/Kg A be

R0905464 SA121009-0.5B Boron 10.8U mg/Kg A be

R0905464 SA121-10B Mercury 0.018U mg/Kg A be

R0905464 SA121-25B Mercury 0.023U mg/Kg A be

R0905464 SA121 -44 B Mercury 0.020U mg/Kg A be

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0905464

No Sample Data Qualified in this SDG

‘Indicates change as the result of report review.
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LDC #: 21991N4
SDG #: R0905464

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET

Stage 2B
Date: V tff

Laboratory: Columbia Analytical Services

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

Paqe:L of 
Reviewer:.

2nd Reviewer:

:^_of I 
r:

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

Valirlatinn Arp a nnmmpnts

1. Technical holding times A Sampling dates: ~ j(D ^~(

II. ICP/MS Tune A
III. Calibration A
IV Blanks

V. ICP Interference Check Sample (ICS) Analysis A
VI. Matrix Spike Analysis

VII. Duplicate Sample Analysis

VIII. Laboratory Control Samples (LCS) A (CS

IX. Internal Standard (ICP-MS) A] AJn>\ cev

X. Furnace Atomic Absorption QC /V A/c>'XU~^ \:~i-Q_ds>

XI. ICP Serial Dilution

XII. Sample Result Verification N

XIII. Overall Assessment of Data A

XIV Field Duplicates Sw CG 0) j (
XV Field Blanks io.11. ftfS' prbc'fe.^cci-so. pccva

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

Validated Sjmpjes^^^ ^^A^

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

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

i SA205-0.5B s 11 EB092509-SO2A4 w 21 SA208-0.5B 5 31

2 SA205-10B 12 SA101-0.5B 22 SA208-7B 32

3 SA205-25B 13 SA101-10B 1 23 SA205-0.5BMS 33

4 SA205-41B 14 SA101-25B 24 SA205-0 5BDUP 34

5 SA84-0.5B 15 SA101-42B 25 SA101-0.5BMS 35

6 SA84-10B 16 SA121-0.5B 26 SA101-0.5BDUP 36

7 SA84009-10B 17 SA121009-0 5B 27 37

8 SA84-25B 18 SA121-10B 28 38

9 SA84-43B 19 SA121-25B 29 39

10 EB092509-SQ1A2 w 20
NSA121-44B 30 40

Notes:



LDC #:_2199lM- 
SDG #: See Cover

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

Page: L of I 
Reviewer: (l/^— 

2nd reviewer:__ \j_

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

lAit'^ CAL Sb. As. Ba. Be. B. Cd. Ca. Cr. Co. Cu. Fe. Pb, Ma. Mo. Mn. Ha. Ni. Pt. K. Se. Aa. Na. Sr. Tl. Sn, Ti. W. U, vTzrP)

\o w i^rSbVs,(Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K^)Se,(Ag, Na, Sr, Tl, Sn, Ti, wTuTvTZrr^

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

QC- z3 vAL Sb, As, Ba, Be, B7ca}Ca(Cr, Co, CuTFeTPbDMgCjVIo, Mn) Hg,(NL pD K,(Se, Ag) Na,(§r, Tl, Sn, Ti, W, UA/TzPr^

(Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq7MoTMn)Hg,(Ni, Rt, k, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn>
I5xk\ Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn^H^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 PH Pa Pr Pa Pn Fa Ph Ma Mn Mn Ha Mi Pt K Rn Aa Ma Rr Tl Rn Ti W 1 1 \/ 7n

Analv^iQ Mpfhnd

ICP S\w .Al, Sb, As, Ba Be. B. Cd. Ca Cr Co, Cu, Fe, Pb, Mq, Mo, Mn) HgfNi) Pt,(K, Se, Aq7Na73r)TI, fen, fi^W, uCvTzrT}

ICP-MS ,u AI/SItKA^ Ba,(Bel B, Cd, Ca,(cB Co, Cu, Fe,(p^ Mg, Mo, Mn, Hg, Ni, Q/ K, Se, Ag, Na, Sr, Qsn, Ti.^AMj) 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: rMercurv^v CVAA it performed)
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LDC 21991N4 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover Field Duplicates

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

N NA 
N NA

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

V ^Page:___of
Reviewer:

2nd Reviewer:

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

Compound 6 7 RPD Difference Limits (Parent Only)

Aluminum 7260 9690 29

Antimony 1.4 1.6 0.2 (s2 1)

Arsenic 3.81 3.77 1

Barium 150 209 33

Beryllium 0.512 0.462 10

Boron 40.7 54.7 14 (*10.7)

Cadmium 0.12 0.19 0.07 (s0.11)

Calcium 26700 18800 35

Chromium 7.68 7.62 1

Cobalt 6.4 7.5 1.1 (*2 1)

Copper 15.9 18 8 17

Iron 12400 15900 25

Lead 8.0 9.1 1.1 (<2.1)

Magnesium 9200 9550 4

Manganese 320 349 9

Mercury 0,008 0.010 0.002 {<0 016)

Molybdenum 0.35 0.43 0.08 (s0.32)

Nickel 14.1 16.2 14

Platinum 0.010 0.010 0 (*0 11)



LDC#: 21991N4 
SPG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

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

Page: ^trf
Reviewer: ri.P ,

2nd Reviewer: ^

(M
NA

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

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

Compound 6 7 RPD Difference Limits (Parent Only)

Potassium 2000 2590 26

Sodium 623 794 24

Strontium 178 223 22

Thallium 0.091 0.091 0 (<0 021)

Tin 4.3 4.5 0.2 (510.7)

Titanium 543 764 34

Tungsten 0.18 0.14 0.04 (<0.11)

Uranium 1.08 1.01 7

Vanadium 33.1 46.0 33

Zinc 29 6 33.7 13

V:\FIELDDUPLICATES\FDJnorganic\21991N4.wpd



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

Jr~YsN NA Were field duplicate pairs identified in this SDG? 
i YAI NA Were target analytes detected in the field duplicate pairs?

LDC#: 21991N4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover__________ Field Duplicates

:^>of^Page: ?of__
Reviewer: CLYd2—^ 

2nd Reviewer: ^

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

Compound RPD Difference Limits (Parent Only)

Aluminum 8960 9010 1

Antimony 1.9 2 2 0 3 (2.2s)

Arsenic 2.82 2.35 18

Barium 172 188 9

Beryllium 0.490 0.412 17

Boron 8.0 8.4 0.4 (<10.8)

Cadmium 0.15 0.17 0.02 (<0 11)

Calcium 30100 28600 5

Chromium 9.37 7.40 1.97 (<2.2)

Cobalt 7.4 7.0 0.4 (<2.2)

Copper 18.0 19.6 9

Iron 15500 15700 1

Lead 19.4 12.3 45

Magnesium 9220 9530 3

Manganese 355 387 9

Mercury 0.043 0.041 0.002 (<0 019)

Molybdenum 0.90 0.82 0.08 (s0.32)

Nickel 15.5 16.2 4



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

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

LDC#: 21991N4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover__________ Field Duplicates

■Hot SPage:_
Reviewer: Q&"

2nd Reviewer: C—^

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

Compound v'V* RPD Difference Limits (Parent Only)

Platinum 0.011 0 009 0.002 (<0.11)

Potassium 2420 2340 3

Sodium 487 481 1

Strontium 202 195 7 (<43 2)

Thallium 0 122 0.089 0 033 {<0.089)

Tin 4.1 4 7 0.6 {<10 8)

Titanium 733 744 1

Tungsten 0.23 0.18 0.05 (=0.11)

Uranium 0.875 0.766 13

Vanadium 43.0 44.7 4

Zinc 37 0 41 3 11



Revision 1

LDC Report# 2199104

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

Collection Date: August 24, 2009

LDC Report Date: December 21, 2009

Matrix: Soil

Parameters: Metals

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

*Sample Delivery Group (SDG): K0908207

Sample Identification

SA64-10BSPLP3 
SA64-10BSPLP2 
SA64-10BSPLP3MS 
SA64-10BSPLP3DUP 
SA64-10BSPLP2MS 
SA64-10BSPLP2DUP

Samples in this SDG underwent SPLP extraction 
*Corrected SDG throughout report

An asterisk (*) will be placed in the margin
to the left of any revised section in the text. 1 V:\L0GIN\TR0N0XNG\2199104.RV1



Revision 1

Introduction

This data review covers 6 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 K0908207 2 V:\LOGIN\TRONOXNG\2199104.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 K0908207 3 V:\L0GIN\TR0N0XNG\2199104.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) Barium 0.040 mg/L SA64-10BSPLP3
Boron 0.01 mg/L
Manganese 0.0007 mg/L
Strontium 0.0008 mg/L
Zinc 0.007 mg/L

PB (prep blank) Barium 0.030 mg/L SA64-10BSPLP2
Boron 0.01 mg/L
Copper 0.003 mg/L
Manganese 0.0018 mg/L
Strontium 0.0008 mg/L
Zinc 0.007 mg/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

SA64-10BSPLP3 Barium 0.066 mg/L 0.066J+ mg/L
Boron 0.05 mg/L 0.05J+ mg/L

'Indicates change as the result of report review.
SDG K0908207 4 V:\L0GIN\TR0N0XNG\2199104.RV1



Revision 1

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA64-10BSPLP2 Boron 0.09 mg/L 0.09J+ mg/L
Copper 0.029 mg/L 0.029J+ mg/L
Zinc 0.027 mg/L 0.027J+ mg/L

No field blanks were identified in this SDG.

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 (DDF) 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

Raw data were not reviewed for this SDG.

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 K0908207 5 V:\L0GIN\TR0N0XNG\2199104.RV1



Revision 1

Sample Finding Flag A or P

All samples in SDG K0908207 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 K0908207 6 V:\LOGIN\TRONOXNG\2199104.RV1



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG K0908207

Revision 1

SDG Sample Analyte Flag AorP Reason (Code)

K0908207 SA64-10BSPLP3 All analytes reported below J (all detects) A Sample result verification
SA64-10BSPLP2 the PQL. (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG K0908207

SDG Sample Analyte
Modified Final 
Concentration A or P Code

K0908207 SA64-10BSPLP3 Barium 0.066J+ mg/L A bl
Boron 0.05J+ mg/L

K0908207 SA64-10BSPLP2 Boron 0.09J+ mg/L A bl
Copper 0.029J+ mg/L
Zinc 0.027J+ mg/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG K0908207

No Sample Data Qualified in this SDG

’Indicates change as the result of report review.
SDG K0908207 7 V:\LOGIN\TRONOXNG\2199104.RV1



Tronox Northgate Henderson
LDC #: 2199104 VALIDATION COMPLETENESS WORKSHEET
SDG #: K0908207_______ Stage 2B
Laboratory: Columbia Analytical Services

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

DatejVfM*?
Page:__IpM_

Reviewer: cs*"

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

Valirfatirtn Area ftnmmpntr:

1. Technical holding times A Sampling dates: /O

II. ICP/MS Tune A

III. Calibration A
IV. Blanks 5W

V. ICP Interference Check Sample (ICS) Analysis A
VI. Matrix Spike Analysis yA- rA
VII. Duplicate Sample Analysis A <Dvjp
VIII. Laboratory Control Samples (LCS) A LC5

IX. Internal Standard (ICP-MS) Af AJcyt tfjji&ujQjd

X. Furnace Atomic Absorption QC Ab*
XI. ICP Serial Dilution A
XII. Sample Result Verification N

XIII. Overall Assessment of Data A

XIV. Field Duplicates y
XV Field Blanks N

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:
________  So’A

i SA64-10BSPLP3 11 21 31

2 SA64-10BSPLP2 12 22 32

3 SA64-10BSPLP3MS 13 23 33

4 SA64-10BSPLP3DUP 14 24 34

5 SA64-10BSPLP2MS 15 25 35

6 SA64-10BSPLP2DUP 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

2199104W wpd



LDC#:2199f)4 VALIDATION FINDINGS WORKSHEET Page" of'
SDG #: See Cover Sample Specific Element Reference Reviewer~Of~I

2nd reviewer:

4II circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

ATSB, 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, wTuTvrZrD

bC-'Vt - Al, Sb, As, Ba, Be, B, Cd, Ca. Cr. Co. Cu. Fe. Pb. Ma. Mo. Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V,
'——   -   —------- " ----- ----— —i' ■ ■  __________ - ^
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, 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 cth Ac Ra Ro R PH Pa Pr Pn Pm Fo Ph Mn Mn Mn Mn Mi Pt K Rn An Ma Rr Tl Rn Ti W I I V 7n

ICP W '©Sb, As^aTse, B, Cd, Ca, Cr, Co, Cu, F"e)Pb/Mq, Mo, Mn)HqfNi}Pt/K, Se, Aq, Na, Sr)T^ftil W, bf^Zn)

ICP-MS AI,£bTAs)Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe,^b)Mq, Mo, Mn, Hq, Ni.fh K, Se, Aq, Na, Sr,(fi)SnX^ru) V, Zn

GFAA
■— vy ’—

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



Pa
ge

: 1
 

of
 1 

Re
vi

ew
er

:
LD

C 
#: 

21
99

10
4 

VA
LI

DA
TI

ON
 F

IN
DI

NG
S 

W
OR

KS
I-

SD
G 

#:
 S

ee
 C

ov
er

 
PB

/IC
B/

CC
B 

QU
AL

IF
IE

D 
SA

M
PL

M
ET

HO
D:

 T
ra

ce
 m

et
al

s 
(E

PA
 S

W
 8

46
 M

eth
od

 6
01

06
/6

02
0/

70
00

) 
So

il 
pr

ep
ar

at
io

n 
fa

ct
or

 ap
pl

ied
: 

NA
R

ea
so

n 
Co

de
: b

l
2n

d 
Re

vi
ew

er
:

A
ss

oc
ia

te
d 

Sa
m

pl
es

:
Sa

m
pl

e  
Co

nc
en

tra
tio

n 
un

its
, u

nl
es

s o
th

er
w

ise
 n

ot
ed

: 
m

o/L

Ac
tio

n
Li

mi
t

M
ax

im
um

IC
B/

CC
B“

An
aly

te
Ex

tra
cti

on
PB

*
M

eth
od

PB
*

(m
g/L

)
(m

g/L
)

0.0
66

 J+
0.0

40
0.0

5 
J+

0.0
07

0.0
00

7
0.0

08
0.0

00
8

0.0
07

As
.sn

cia
t£

d-
Sa

iIt
Oi

££
^

M
ax

im
um

IC
B/

CC
Ba

(u
g/L

)
Ac

tio
n

Li
mi

t
Ex

tra
cti

on
PB

*
An

aly
te

0.0
30

0.0
9 

J+
0.0

29
 J+

0.0
03

0.0
18

0.0
01

8
0.0

08
0.0

00
8

0.0
27

 J+
0.0

07

No
te 

: 
a -

 T
he

 li
ste

d 
an

aly
te 

co
nc

en
tra

tio
n 

is 
th

e 
hig

he
st 

IC
B,

 C
CB

, o
r P

B 
de

tec
ted

 in
 th

e a
na

ly
sis

 of
 ea

ch
 el

em
en

t.

21
99

10
4.w

pd



LDC Report# 21991P4

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

September 10 through September 16, 2009

November 18, 2009

Soil

Metals

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0908748

Sample Identification

SA102-10BSPLP2 
SA102-10BSPLP3 
SA102-30BSPLP2 
SA102-30BSPLP3 
SA30-9BSPLP2 
SA30-9BSPLP3 
SA128-10BSPLP2 
SA128-10BSPLP3 
SA128-29BSPLP2 
SA128-29BSPLP3 
SA102-10BSPLP2MS 
SA102-10BSPLP2DUP 
SA102-10BSPLP3MS 
SA102-10BSPLP3DUP 
SA102-30BSPLP2MS 
SA102-30BSPLP2DUP 
SA102-30BSPLP3MS 
SA102-30BSPLP3DUP

Samples in this SDG underwent SPLP extraction
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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 
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.
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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.



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) Barium 0.169 mg/L SA102-10BSPLP2
Boron 0.08 mg/L SA102-30BSPLP2
Calcium 0.09 mg/L SA30-9BSPLP2
Magnesium 0.02 mg/L SA128-10BSPLP2
Sodium 0.47 mg/L SA128-29BSPLP2
Strontium 0.0041 mg/L
Zinc 0.026 mg/L

PB (prep blank) Barium 0.067 mg/L SA102-10BSPLP3
Boron 0.04 mg/L SA102-30BSPLP3
Sodium 0.24 mg/L SA30-9BSPLP3
Strontium 0.0014 mg/L SA128-10BSPLP3
Zinc 0.014 mg/L SA128-29BSPLP3

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

SA102-10BSPLP2 Barium 0.528 mg/L 0.528J+ mg/L
Boron 0.34 mg/L 0.34J+ mg/L
Zinc 0.051 mg/L 0.051 J+ mg/L

SA102-30BSPLP2 Barium 0.722 mg/L 0.722J+ mg/L
Boron 0.50 mg/L 0.50J+ mg/L
Zinc 0.142 mg/L 0.142J+ mg/L

SA30-9BSPLP2 Barium 0.436 mg/L 0.436J+ mg/L
Boron 0.11 mg/L 0.11J+ mg/L
Magnesium 0.13 mg/L 0.13J+ mg/L
Zinc 0.017 mg/L 0.017J+ mg/L

SA128-10BSPLP2 Barium 0.625 mg/L 0.625J+ mg/L
Boron 0.13 mg/L 0.13J+ mg/L
Zinc 0.043 mg/L 0.043J+ mg/L

SA128-29BSPLP2 Barium 0.317 mg/L 0.317J+ mg/L
Boron 0.12 mg/L 0.12J+ mg/L
Zinc 0.014 mg/L 0.014J+ mg/L

SA102-10BSPLP3 Barium 0.495 mg/L 0.495J+ mg/L
Boron 0.26 mg/L 0.26J+ mg/L
Zinc 0.090 mg/L 0.090J+ mg/L

SA102-30BSPLP3 Barium 0.605 mg/L 0.605J+ mg/L
Zinc 0.029 mg/L 0.029J+ mg/L

SA30-9BSPLP3 Barium 0.455 mg/L 0.455J+ mg/L
Boron 0.12 mg/L 0.12J+ mg/L
Zinc 0.019 mg/L 0.019J+ mg/L

SA128-10BSPLP3 Barium 0.594 mg/L 0.594J+ mg/L
Boron 0.10 mg/L 0.10J+ mg/L
Zinc 0.023 mg/L 0.023J+ mg/L

SA128-29BSPLP3 Barium 0.320 mg/L 0.320J+ mg/L
Boron 0.13 mg/L 0.13J+ mg/L
Zinc 0.018 mg/L 0.018J+ mg/L

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met.

The criteria for analysis were met.
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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. Relative 
percent differences (RPD) 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 sample result verifications were acceptable.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG K0908748 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.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG K0908748

SDG Sample Analyte Flag Aor P Reason (Code)

K0908748 SA102-10BSPLP2 All analytes reported below J (all detects) A Sample result verification
SA102-10BSPLP3
SA102-30BSPLP2
SA102-30BSPLP3 
SA30-9BSPLP2 
SA30-9BSPLP3 
SA128-10BSPLP2
SA128-10BSPLP3
SA128-29BSPLP2
SA128-29BSPLP3

the PQL. (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG K0908748

Modified Final
SDG Sample Analyte Concentration AorP Code

K0908748 SA102-10BSPLP2 Barium 0.528J+ mg/L A bl
Boron 0.34J+ mg/L
Zinc 0.051 J+ mg/L

K0908748 SA102-30BSPLP2 Barium 0.722J+ mg/L A bl
Boron 0.50J+ mg/L
Zinc 0.142J+ mg/L

K0908748 SA30-9BSPLP2 Barium 0.436J+ mg/L A bl
Boron 0.11J+ mg/L
Magnesium 0.13J+ mg/L
Zinc 0.017J+ mg/L

K0908748 SA128-10BSPLP2 Barium 0.625J+ mg/L A bl
Boron 0.13J+ mg/L
Zinc 0.043J+ mg/L

K0908748 SA128-29BSPLP2 Barium 0.317J+ mg/L A bl
Boron 0.12J+ mg/L
Zinc 0.014J+ mg/L

K0908748 SA102-10BSPLP3 Barium 0.495J+ mg/L A bl
Boron 0.26J+ mg/L
Zinc 0.090J+ mg/L

K0908748 SA102-30BSPLP3 Barium 0.605J+ mg/L A bl
Zinc 0.029J+ mg/L
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

K0908748 SA30-9BSPLP3 Barium 0.455J+ mg/L A bl
Boron 0.12J+ mg/L
Zinc 0.019J+ mg/L

K0908748 SA128-10BSPLP3 Barium 0.594J+ mg/L A bl
Boron 0.10J+ mg/L
Zinc 0.023J+ mg/L

K0908748 SA128-29BSPLP3 Barium 0.320J+ mg/L A bl
Boron 0.13J+ mg/L
Zinc 0.018J+ mg/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG K0908748

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21991P4 VALIDATION COMPLETENESS WORKSHEET
SDG #: K0908748_______ Stage 4
Laboratory: Columbia Analytical Services

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

Date: H "Q0!
Paqe:L of |__

Reviewer:
2nd Reviewer: i/V ^

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 Samoling dates: T/I 0/O^f ' 9 / 14, /

II. ICP/MS Tune

III. Calibration

IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis

VI. Matrix Spike Analysis A

VII. Duplicate Sample Analysis (T),T)

VIII. Laboratory Control Samples (LCS) /V L£ 5

IX. Internal Standard (ICP-MS) A

X. Furnace Atomic Absorption QC N

XI. ICP Serial Dilution A
XII. Sample Result Verification A
XIII. Overall Assessment of Data A
XIV. Field Duplicates %
XV Field Blanks /v

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 SA102-10BSPLP2 11 SA102-10BSPLP2MS 21 31

2 SA102-10BSPLP3 12 SA102-10BSPLP2DUP 22 32

3 SA102-30BSPLP2 13 SA102-10BSPLP3MS 23 33

4 SA102-30BSPLP3 14 SA102-10BSPLP3DUP 24 34

5 SA30-9BSPLP2 15 SA102-30BSPLP2MS 25 35

6 SA30-9BSPLP3 16 SA102-30BSPLP2DUP 26 36

7 SA128-10BSPLP2 17 SA102-30BSPLP3MS 27 37

8 SA128-10BSPLP3 18 SA102-30BSPLP3DUP 28 38

9 SA128-29BSPLP2 19 29 39

10 SA128-29BSPLP3 20 30 40

Notes:

21991P4W.wpd



LDC #: ^ > v> i VALIDATION FINDINGS CHECKLIST
SDG #: ^>ejp r~rv./-e/)

Page: 1
Reviewer: Cg-~_

2nd Reviewer:

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

Validation Area Yes No NA Findings/Comments

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?

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.

U-

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 anaylzed for this SDG?

Was an LCS analyzed per 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?______________________________________________

MET-SW_6020_tune.wpd version 1.0



LDC #: P v V ' VALIDATION FINDINGS CHECKLIST Pagei^ofJ^;
SPG #: <>e^&JZlOLr€J <— Reviewer:

2nd Reviewer:

Validation Area Yes No NA Findings/Comments

Itr';: * ‘ T. PW& V'.V’5*1 -V * ■'
If MSA was Derformed. was the correlation coefficients > 0.995?

Do all applicable analvsies have duplicate injections? fLevel IV onlvi

For sample concentrations > RL, are applicable duplicate injection RSD values < 
20%? fLevel IV onlvi

-

Wprp ronn'/oripc mnthin tho RR.11 cflL C\r' limited
* rife,

s'

Z, v »' *
w.. vAi**:

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

Were all percent differences f%Dsl < 10%?
s'

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

MET-SW 6020June.wod version 1.0



LDC #: 21991^4 
SDG #: See Cover

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

Page: V_of_\__
Reviewer:

2nd reviewer: \ r^

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

l-\0
. 1
\ . A1, 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

Qc-i\4\t- Ai, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mri) Plgt^Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, v, 2n~'

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

ac-'S'Wf / AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn,(H<J, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, 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

AI, 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

AI, 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

AI, 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

AI, 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

AI, 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

AI, 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

AI, 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

AI, 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

AI, 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

AI, 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

AI, 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

AI, 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

AI, 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

AI, 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

AI, 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

AI, 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

AI, 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

AI, 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

AI, 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

AI Rh Ac Ra Ra R P.rl Pa P.r Pn Pm Fa Ph Mn Mn Mn Hn Mi Pt K Rn An Ma Rr Tl Rn Ti W 1 1 \/ 7n

Analytic: Mc»f-hr»H

ICP .AL^b.^TBa, Be, B, Cd, Ca, Cr, Co, CuT^b/lMg, Mo, M^Hg/Tsli) Pt,6<, Se, Ag.'NaTSr^TI^SnTTiiW,

ICP-MS \sJ Al/si£)As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe,(p^ Mg, Mo, Mn, Hg, Ni.fptJ K, Se, Ag, Na, Sr,{f|l Sn, Ti, Zn

GFAA AI, 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:
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification

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

Page:.
Reviewer:

2nd reviewer:
—tr-

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

LY/_N_N/A_ Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL?

Detected analyte results for___________
following equation:

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

RD = Row dots concentration
FV - Final volume (ml)
In. Vol. =■ Initial volume (ml) or weight (G)
Oil « Dilution factor
%S = Decimal percent solids

were recalculated and verified using the

Recalculation:

Sample ID Analyte

Reported
Conoontration

( rV\Qr/L- )

Calculated
Concentration

( rc^lL—)
Acceptable

(Y/N)
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A7c\ •7b4M
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