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Introduction

This data review covers 18 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.
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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) Thallium 0.127 ug/L All samples in SDG K0805394

ICB/CCB Antimony 0.014 ug/L All samples in SDG K0805394
Thallium 0.014 ug/L

PB (prep blank) Copper 0.9 ug/L PB061608B
Silver 0.8 ug/L
Zinc 0.9 ug/L

ICB/CCB Boron 10.3 ug/L PB061608B
Barium 1.0 ug/L
Magnesium 2.2 ug/L
Molybdenum 0.9 ug/L
Silver 0.8 ug/L

PB (prep blank) Magnesium 2.3 ug/L H-48B
Zinc 0.6 ug/L H-48BF
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Method Blank ID Analyte
Maximum

Concentration Associated Samples

ICB/CCB Arsenic 1.1 ug/L PC-40B
Barium 2.7 ug/L MC-66B
Beryllium 0.1 ug/L MC-66BD
Boron 8.1 ug/L MC-65B
Cadmium 0.2 ug/L PC-37B
Cobalt 0.5 ug/L M-44B
Iron 5.5 ug/L M-94BX
Magnesium 5.2 ug/L MC-62B
Strontium 0.4 ug/L PC-72B
Zinc 0.8 ug/L

ICB/CCB Arsenic 1.1 ug/L H-48B
Magnesium 5.2 ug/L
Strontium 0.4 ug/L

ICB/CCB Arsenic 1.1 ug/L H-48BF
Magnesium 5.2 ug/L

ICB/CCB Manganese 0.2 ug/L PC-37B
M-44B
M-94BX
PC-72B

ICB/CCB Aluminum 8.3 ug/L H-48BF
Barium 3.7 ug/L
Boron 9.3 ug/L
Strontium 0.2 ug/L

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

Reported Modified Final
Sample Analyte Concentration Concentration

PB061608B Boron 39.6 ug/L 50.0U ug/L
Barium 1.8 ug/L 5.0U ug/L
Copper 1.0 ug/L 10.0U ug/L
Molybdenum 1.2 ug/L 10.0U ug/L
Zinc 6.1 ug/L 10. OU ug/L

PC-40B Antimony 0.348 ug/L 0.500U ug/L
Cadmium 0.2 ug/L 5.0U ug/L
Cobalt 1.9 ug/L 10. OU ug/L
Iron 19.4 ug/L 20. OU ug/L
Zinc 1.9 ug/L 10. OU ug/L

H-48B Antimony 0.438 ug/L 0.500U ug/L
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Reported Modified Final
Sample Analyte Concentration Concentration

MC-66B Antimony 0.254 ug/L 0.500U ug/L
Cadmium 0.3 ug/L 5.0U ug/L
Cobait 1.5 ug/L 10.0U ug/L
Zinc 2.0 ug/L 10. OU ug/L

MC-66BD Antimony 0.291 ug/L 0.500U ug/L
Beryllium 0.1 ug/L 0.3U ug/L
Cadmium 0.3 ug/L 5.0U ug/L
Cobalt 2.3 ug/L 10.0U ug/L
Zinc 4.7 ug/L 10.0U ug/L

MC-65B Antimony 0.199 ug/L 0.500U ug/L
Beryllium 0.1 ug/L 0.3U ug/L
Cadmium 0.2 ug/L 5.0U ug/L
Cobalt 0.8 ug/L 10.0U ug/L

PC-37B Antimony 0.237 ug/L 0.500U ug/L
Thallium 0.168 ug/L 0.200U ug/L
Cadmium 0.2 ug/L 5.0U ug/L
Cobalt 0.9 ug/L 10.0U ug/L
Zinc 3.3 ug/L 10.0U ug/L
Manganese 4.7 ug/L 5.0U ug/L

M-44B Antimony 0.238 ug/L 0.500U ug/L
Cobalt 0.7 ug/L 10.0U ug/L
Zinc 5.8 ug/L 10.0U ug/L

M-94BX Antimony 0.220 ug/L 0.500U ug/L
Beryllium 0.1 ug/L 0.3U ug/L
Cadmium 0.3 ug/L 5.0U ug/L
Cobalt 0.6 ug/L 10.0U ug/L
Zinc 6.2 ug/L 10.0U ug/L

MC-62B Cobalt 2.9 ug/L 10.0U ug/L
Iron 9.6 ug/L 20.0U ug/L
Zinc 2.8 ug/L 10. OU ug/L

PC-72B Antimony 0.272 ug/L 0.500U ug/L
Thallium 0.169 ug/L 0.200U ug/L
Beryllium 0.1 ug/L 0.3U ug/L
Cobalt 0.9 ug/L 10.0U ug/L
Zinc 2.1 ug/L 10.0U ug/L
Manganese 4.9 ug/L 5.0U ug/L

H-48BF Antimony 0.435 ug/L 0.500U ug/L
Thallium 0.163 ug/L 0.200U ug/L

Sample FB062408GWarea1 (from SDG K0805722) was identified as a field blank. No 
metal contaminants were found in this blank with the following exceptions:
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Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB062408GWarea1 6/24/08 Arsenic 1.6 ug/L PC-40B
Boron 49 ug/L H-48B
Calcium 12.0 ug/L MC-66B
Iron 2.9 ug/L MC-66BD
Magnesium 1.2 ug/L MC-65B
Tungsten 0.4 ug/L PC-37B

M-44B
M-94BX
MC-62B
PC-72B
H-48BF

Sample PB061608B was identified as a pump blank. No metal contaminants were found 
in this blank with the following exceptions:

Pump Blank ID
Sampling

Date Analyte Concentration Associated Samples

PB061608B 6/16/08 Aluminum 37.6 ug/L PC-40B
Barium 1,8 ug/L H-48B
Boron 39.6 ug/L MC-66B
Calcium 265 ug/L MC-66BD
Co bait 0.4 ug/L MC-65B
Copper 1.0 ug/L PC-37B
Iron 57.4 ug/L M-44B
Lead 0.785 ug/L M-94BX
Magnesium 63.1 ug/L MC-62B
Manganese 55.6 ug/L PC-72B
Molybdenum 1.2 ug/L H-48BF
Nickel 0.6 ug/L
Sodium 83.5 ug/L
Strontium 1.4 ug/L
Titanium 2.8 ug/L
Tungsten 0.5 ug/L
Zinc 6.1 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

PC-40B Iron 19.4 ug/L 20. OU ug/L

PC-40B Aluminum 36.5 ug/L 50.OU ug/L
Cobalt 1.9 ug/L 10.0U ug/L
Iron 19.4 ug/L 20.0U ug/L
Lead 1.610 ug/L 1.610J+ ug/L
Nickel 6.4 ug/L 20.0U ug/L
Zinc 1.9 ug/L 10.0U ug/L

H-48B Tungsten 0.6 ug/L 1.0U ug/L
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Reported Modified Final
Sample Analyte Concentration Concentration

MC-66B Cobalt 1.5 ug/L 10. OU ug/L
Iron 189 ug/L 189J+ ug/L
Lead 1.070 ug/L 1.070J+ ug/L
Nickel 6.1 ug/L 20.OU ug/L
Titanium 7.1 ug/L 10.0U ug/L
Zinc 2.0 ug/L 10.0U ug/L

MC-66BD Cobalt 2.3 ug/L 10. OU ug/L
Lead 1.510 ug/L 1.5103+ ug/L
Nickel 7.1 ug/L 20. OU ug/L
Zinc 4.7 ug/L 10. OU ug/L

MC-65B Cobalt 0.8 ug/L 10.0U ug/L
Iron 32.1 ug/L 32.1J+ ug/L
Lead 1.210 ug/L 1.210J+ ug/L
Manganese 362 ug/L 362J+ ug/L
Nickel 6.3 ug/L 20. OU ug/L

PC-37B Aluminum 45.0 ug/L 50.0U ug/L
Cobalt 0.9 ug/L 10.0U ug/L
Iron 33.2 ug/L 33.2J+ ug/L
Lead 0.919 ug/L 0.919J+ ug/L
Manganese 4.7 ug/L 5.0U ug/L
Nickel 7.4 ug/L 20.0U ug/L
Zinc 3.3 ug/L 10. OU ug/L

M-44B Aluminum 47.6 ug/L 50.0U ug/L
Cobalt 0.7 ug/L 10.0U ug/L
Iron 22.9 ug/L 22.9J+ ug/L
Lead 0.903 ug/L 0.903J+ ug/L
Manganese 10.6 ug/L 10.6J+ ug/L
Nickel 6.6 ug/L 20.0U ug/L
Zinc 5.8 ug/L 10. OU ug/L

M-94BX Cobalt 0.6 ug/L 10. OU ug/L
Iron 176 ug/L 176J+ ug/L
Lead 1.160 ug/L 1.160J+ ug/L
Manganese 40.5 ug/L 40.5J+ ug/L
Nickel 7.8 ug/L 20.OU ug/L
Titanium 6.3 ug/L 10.0U ug/L
Zinc 6.2 ug/L 10.0U ug/L

MC-62B Aluminum 11.2 ug/L 50.0U ug/L
Cobalt 2.9 ug/L 10.0U ug/L
Iron 9.6 ug/L 20.0U ug/L
Lead 1.510 ug/L 1.510J+ ug/L
Nickel 7.0 ug/L 20. OU ug/L
Zinc 2.8 ug/L 10. OU ug/L

PC-72B Cobalt 0.9 ug/L 10.0U ug/L
Iron 24.3 ug/L 24.3 J+ ug/L
Lead 0.868 ug/L 0.868J+ ug/L
Manganese 4.9 ug/L 5.0U ug/L
Nickel 6.5 ug/L 20. OU ug/L
Zinc 2.1 ug/L 10.0U ug/L

V:\LOGIN\TRONOXNG\21257W4.TR3 8



Reported Modified Final
Sample Analyte Concentration Concentration

H-48BF Lead 3.260 ug/L 3.260J+ ug/L
T ungsten 0.5 ug/L 1 .OU 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) analyses 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

All graphite furnace atomic absorption QC were within validation criteria.

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.

The QAPP PQLs were met with the following exceptions:
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Sample Analyte Finding Criteria Flag A or P

All samples in SDG 
K0805394

Selenium Laboratory reporting limit 
reported at 6.0 ug/L.

PQL should be reported at 5.0 
ug/L per the QAPP.

None P

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG K0805394 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

Samples MC-66B and MC-66BD were identified as field duplicates. No metals were 
detected in any of the samples with the following exceptions:

Analyte

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags A or PMC-66B MC-66BD

Aluminum 220 838 - 618 (£50) J (all detects) A

Antimony 0.254 0.291 - 0.037 (<0.5) - -

Arsenic 140 146 4 (<30) - - -

Barium 25.2 44.8 56 (<30) - J (all detects) A

Beryllium 0.1 U 0.1 - 0 (<0.3) - -

Boron 7740 7910 2 (£30) - - -

Cadmium 0.3 0.3 - 0 (£5.0) - -

Calcium 696000 699000 0 (<30) - - -

Chromium 582 632 8 (<30) - - -

Cobalt 1.5 2.3 - 0.8 (<10.0) - -
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Analyte

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags A or PMC-66B MC-66BD

Iron 189 614 106 (<30) - J (all detects) A

Lead 1.070 1.510 34 (<30) - J (all detects) A

Magnesium 328000 330000 1 (<30) - - -

Manganese 588 563 4 (<30) - - -

Molybdenum 45.3 45.3 0 (<30) - - -

Nickel 6.1 7.1 - 1 (<20.0) - -

Platinum 0.2 0.2 - 0 (<1.0) - -

Potassium 22500 23000 2 (<30) - - -

Selenium 8.0 11.3 - 3.3 (<50.0) - -

Sodium 1500000 1490000 1 (<30) - - -

Strontium 16300 16300 0 (<30) - - -

Thallium 0.248 0.309 - 0.061 (<0.200) - -

Titanium 7.1 34.6 - 27.5 (<10.0) J (all detects) A

T ungsten 3.8 3.7 - 0.1 (<1.0) - -

Uranium 50.9 50.5 1 (<30) - - -

Vanadium 65.3 67.4 3 (£30) - - -

Zinc 2.0 4.7 - 2.7 (<10.0) - -
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG K0805394

SDG Sample Analyte Flag AorP Reason (Code)

K0805394 PB061608B
PC-40B
H-48B
MC-66B
MC-66BD
MC-65B
PC-37B
M-44B
M-94BX
MC-62B
PC-72B
H-48BF

Selenium None P Sample result verification

K0805394 PB061608B
PC-40B
H-48B
MC-66B
MC-66BD
MC-65B
PC-37B
M-44B
M-94BX
MC-62B
PC-72B
H-48BF

All analytes reported below 
the PQL.

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

K0805394 MC-66B
MC-66BD

Barium
Iron
Lead

J (all detects)
J (all detects)
J (all detects)

A Field duplicates (RPD)
(fd)

K0805394 MC-66B
MC-66BD

Aluminum
Titanium

J (all detects)
J (all detects)

A Field duplicates 
(Difference) (fd)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG K0805394

SDG Sample Analyte
Modified Final 
Concentration AorP Code

K0805394 PB061608B Boron 50. OU ug/L A bl
Barium 5.0U ug/L
Copper 10.0U ug/L
Molybdenum 10.0U ug/L
Zinc 10.0U ug/L

K0805394 PC-40B Antimony 0.500U ug/L A bl
Cadmium 5.0U ug/L
Cobalt 10.0U ug/L
Iron 20.0U ug/L
Zinc 10.0U ug/L
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Modified Final
SDG Sample Analyte Concentration AorP Code

K0805394 H-48B Antimony 0.500U ug/L A bl

K0805394 MC-66B Antimony 0.500U ug/L A bl
Cadmium 5.0U ug/L
Cobalt 10.0U ug/L
Zinc 10.0U ug/L

K0805394 MC-66BD Antimony 0.500U ug/L A bl
Beryllium 0.3U ug/L
Cadmium 5.0U ug/L
Cobalt 10.0U ug/L
Zinc 10. OU ug/L

K0805394 MC-65B Antimony 0.500U ug/L A bl
Beryllium 0.3U ug/L
Cadmium 5.0U ug/L
Cobalt 10.0U ug/L

K0805394 PC-37B Antimony 0.500U ug/L A bl
Thallium 0.200U ug/L
Cadmium 5.0U ug/L
Cobalt 10.0U ug/L
Zinc 10.0U ug/L
Manganese 5.0U ug/L

K0805394 M-44B Antimony 0.500U ug/L A bl
Cobalt 10.0U ug/L
Zinc 10. OU ug/L

K0805394 M-94BX Antimony 0.500U ug/L A bl
Beryllium 0.3U ug/L
Cadmium 5.0U ug/L
Cobalt 10.0U ug/L
Zinc 10.0U ug/L

K0805394 MC-62B Cobalt 10.0U ug/L A bl
Iron 20.OU ug/L
Zinc 10.0U ug/L

K0805394 PC-72B Antimony 0.500U ug/L A bl
Thallium 0.200U ug/L
Beryllium 0.3U ug/L
Cobalt 10.0U ug/L
Zinc 10.0U ug/L
Manganese 5.0U ug/L

K0805394 H-48BF Antimony 0.500U ug/L A bl
Thallium 0.200U ug/L
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG K0805394

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

K0805394 PC-40B Aluminum 50.0U ug/L A bp
Cobalt 10.0U ug/L
Lead 1.610J+ ug/L
Nickel 20.0U ug/L
Zinc 10.0U ug/L

K0805394 PC-40B Iron 20.0U ug/L A bf.bp

K0805394 H-48B Tungsten 1.0U ug/L A bf,bp

K0805394 MC-66B Cobalt 10.0U ug/L A bp
Iron 189J+ ug/L
Lead 1.070J+ ug/L
Nickel 20.0U ug/L
Titanium 10.0U ug/L
Zinc 10.0U ug/L

K0805394 MC-66BD Cobalt 10.0U ug/L A bp
Lead 1.510J+ ug/L
Nickel 20.OU ug/L
Zinc 10.0U ug/L

K0805394 MC-65B Cobalt 10. OU ug/L A bp
Iron 32.1 J+ ug/L
Lead 1.210J+ ug/L
Manganese 362J+ ug/L
Nickel 20. OU ug/L

K0805394 PC-37B Aluminum 50.OU ug/L A bp
Cobalt 10. OU ug/L
Iron 33.2 J+ ug/L
Lead 0.919J+ ug/L
Manganese 5.0U ug/L
Nickel 20.OU ug/L
Zinc 10.0U ug/L

K0805394 M-44B Aluminum 50. OU ug/L A bp
Cobalt 10.0U ug/L
Iron 22.9 J+ ug/L
Lead 0.903J+ ug/L
Manganese 10.6J+ ug/L
Nickel 20.0U ug/L
Zinc 10.0U ug/L
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SDG Sample Analyte
Modified Final 
Concentration AorP Code

K0805394 M-94BX Cobalt 10.0U ug/L A bp
Iron 176J+ ug/L
Lead 1.160J+ ug/L
Manganese 40.5J+ ug/L
Nickel 20.OU ug/L
Titanium 10.0U ug/L
Zinc 10.0U ug/L

K0805394 MC-62B Aluminum 50.0U ug/L A bp
Cobalt 10.0U ug/L
Lead 1.510J+ ug/L
Nickel 20.OU ug/L
Zinc 10.0U ug/L

K0805394 MC-62B Iron 20. OU ug/L A bf,bp

K0805394 PC-72B Cobalt 10.0U ug/L A bp
Iron 24.3 J+ ug/L
Lead 0.868J+ ug/L
Manganese 5.0U ug/L
Nickel 20.OU ug/L
Zinc 10.0U ug/L

K0805394 H-48BF Lead 3.260J+ ug/L A bp

K0805394 H-48BF T ungsten 1,0U ug/L A bf,bp
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Tronox Northgate Henderson
LDC#: 21257W4 VALIDATION COMPLETENESS WORKSHEET
SDG #: K0805394 Stage 2B
Laboratory: Columbia Analytical Services

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

Date:ffi"'l^-r<ffi
Page: Lo^__

Reviewer:
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.

VaNHatinn Area
,dr

t In nnmments

I. Technical holding times A Sampling dates: C? 11

II. I CP/MS Tune

III. Calibration A

IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis Sw

VI. Matrix Spike Analysis

VII. Duplicate Sample Analysis A DwO

VIII. Laboratory Control Samples (LCS) ✓A /-C3

IX. Internal Standard (ICP-MS) N Mm reiJi&jueA

X. Furnace Atomic Absorption QC A

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

XIII. Overall Assessment of Data

XIV. Field Duplicates 6W1

XV Field Blanks

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

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

Validated SampIps^^Q^

i PB061608B 11 PC-72B 21 31

2 PC-40B 12 H-48BF 22 32

3 H-48B 13 PB061608BMS 23 33

4 MC-66B 14 PB061608BDUP 24 34

5 MC-66BD 15 PC-40BMS 25 35

6 MC-65B 16 PC-40BDUP 26 36

7 PC-37B 17 M-44BMS 27' 37

8 M-44B 18 M-44BDUP 28 38

9 M-94BX 19 29 39 -

10 MC-62B 20 30 40

Notes:

MET-SW.wpd



c- I

LDC#: VALIDATION FINDINGS WORKSHEET Page:'"of'
SDG #. Sample Specific Element Reference ReviewerT^^

2nd reviewer: L—^

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

\ ~\~L WWL A'l, Sb, As, Ba, Be, B, Cd. Ca. Cr. Co. Ou Fe Ph. Mo. Mo. Mn. Ha. Ni. Pt. K. Se, Aa. Na, Sr, Tl, Sn, Ti, W, U, V, Z7T:

AiTHTas, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe,>6, Mq, Mo, Mn, Ha. Ni.M K. Se. Aa. Na. SrXl, Sn, Ti.MX v723>

Stft.lt> ATsb) As/Ba, Be, B, Cd, Ca, Cr, Co, Cu, FW^bTMq, MoJ^HqlfilflPtJfK, Se, Aq, Na, S&Tt&n, iTw, U,^/, Zn^

z-it.rK V Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mnl'Hq) Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn
------

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

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

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, 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, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Al Ph Ac Ra Ro R PH Pa P.r CV. Ph Fo Ph Mn Mn Mn Wn Mi Pt K" Po An Ma Pr Tl Pn Ti \A/ 1 1 \/ 7n

Analwcic MpfhnH

ICP % Sb, As,tea, Be, B, Cd, Ca, Cr, Co, Cu, Fe)Pb,(Mg, MoTMn)Flg(Ni) Pt, (k, Se, AqrNar^TlT€rrT?i W, U^yT^rT'

ICP-MS AI/SKAs, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fef'PI^Mg, Mo, Mn, Hq, Ni.CPt) K, Se, Aq, Na, Sr(Tj)sn, Tifw?U)V, Zn

GFAA vL Al, Sb/A^ Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Comments/iVlercurv by CVAA if performed

Tronox_SR.wpd
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LDC#: 21257W4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover__________ Field Duplicates

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

YW NA 
N NA

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

Page:J__of
Reviewer:_^A_C' 

2nd Reviewer:

Concentration (ug/L) (s30) (ug/L) (ug/L) Qualifications

Compound 4 5 RPD Difference Limits (Parent Only)

Aluminum 220 838 618 (s50) Jdet/A\fd")

Antimony 0.254 0.291 0.037 (S0.5)

Arsenic 140 146 4

Barium 25.2 44.8 56 Jdet/A^d ^

Beryllium 0.1U 0.1 0 (<0.3)

Boron 7740 7910 2

Cadmium 0.3 0.3 0 (s5.0)

Calcium 696000 699000 0

Chromium 582 632 8

Cobalt 1.5 2.3 0.8 (slO.O)

Iron 189 614 106 Jdet/A((d )

Lead 1.070 1.510 34 Jdet/Atfd J

Magnesium 328000 330000 1

Manganese 588 563 4

Molybdenum 45.3 45.3 0

Nickel 6.1 7.1 1 (s20.0)

Platinum 0.2 0.2 0 (*1.0)

Potassium 22500 23000 2

Selenium 8.0 11.3 3.3 (<50.0)



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

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

LDC#: 21257W4 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover__________ Field Duplicates

Page:_irof 
Reviewer:

2nd Reviewer:

Concentration (ug/L) (*30) (ug/L) (ug/L) Qualifications

Compound 4 5 RPD Difference Limits (Parent Only)

Sodium 1500000 1490000 1

Strontium 16300 16300 0

Thallium 0.248 0.309 0.061 (*0.200)

Titanium 7.1 34.6 27.5 (<10.0) Jdet/Atfd )

Tungsten 3.8 3.7 0.1 {*1.0)

Uranium 50.9 50.5 1

Vanadium 65.3 67.4 3

Zinc 2.0 . 4.7 2.7 (*10.0)

V:\FlELD DUPLICATES\FDJnorganic\21257W4.wpd



Revision 1

LDC Report# 21257X4

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

Collection Date: June 24 through June 27, 2008

LDC Report Date: September 15, 2009

Matrix: Water

Parameters: Metals

Validation Level: Stage 4

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0805722

Sample Identification

H-49AB
FB062408GWarea1
M-23B
MC-53B
MC-97B
MC-45B
M-7BB
M-88BB
M-61B
MC-94B
MC-94BF
M-5AB
MW-16B
EB062608GW3
M-6AB
M-67B
M-68B
M-95B
M-57AB
M-7BBMS

M-7BBDUP

An asterisk (*) will be placed in the margin 
to the left of any revised section in the text. 1 V:\LOGIN\TRONOXNG\21257X4.RV1



Revision 1

Introduction

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

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

‘Indicates change as the result of report review. SDG K0805722 2 V:\LOGIN\TRONOXNG\21257X4.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 K0805722 3 V:\LOGIN\TRONOXNG\21257X4.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) Arsenic 0.7 ug/L All samples in SDG K0805722
Boron 21 ug/L
Thallium 0.088 ug/L
T ungsten 0.5 ug/L

ICB/CCB Antimony 0.014 ug/L All samples in SDG K0805722
Barium 0.8 ug/L
Beryllium 0.1 ug/L
Boron 18.6 ug/L
Iron 4.3 ug/L
Lead 0.012 ug/L
Molybdenum 5.9 ug/L
Thallium 0.016 ug/L
T ungsten 0.1 ug/L

ICB/CCB Arsenic 0.8 ug/L H-49AB
M-23B

indicates change as the result of report review. SDG K0805722 4 V:\LOGIN\TRONOXNG\21257X4.RV1



Revision 1

Method Blank ID Analyte
Maximum

Concentration Associated Samples

ICB/CCB Arsenic 1.1 ug/L MC-94BF
M-5AB
M-6AB
M-67B
M-68B
M-95B
M-57AB

ICB/CCB Arsenic 0.8 ug/L FB062408GWarea1
MW-16B
EB062608GW3

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

Reported Modified Final
Sample Analyte Concentration Concentration

H-49AB Antimony 0.250 ug/L 0.500U ug/L

FB062408GWarea1 Arsenic 1.6 ug/L 5.0U ug/L
Boron 49 ug/L SOU ug/L
Iron 2.9 ug/L 20.0U ug/L
T ungsten 0.4 ug/L 1,0U ug/L

M-23B Antimony 0.227 ug/L 0.500U ug/L
Beryllium 0.1 ug/L 0.3U ug/L

MC-53B Antimony 0.374 ug/L 0.500U ug/L

MC-97B Antimony 0.280 ug/L 0.500U ug/L

MC-45B Beryllium 0.1 ug/L 0.3U ug/L

M-7BB Antimony 0.169 ug/L 0.500U ug/L
I ungsten 0.6 ug/L 1.0U ug/L

M-88BB Antimony 0.193 ug/L 0.500U ug/L

MC-94B Antimony 0.346 ug/L 0.500U ug/L
Beryllium 0.1 ug/L 0.3U ug/L

MC-94BF Antimony 0.368 ug/L 0.500U ug/L

M-5AB Antimony 0.161 ug/L 0.500U ug/L
Thallium 0.133 ug/L 0.200U ug/L

‘Indicates change as the result of report review. SDG K0805722 5 V:\LOGIN\TRONOXNG\21257X4.RV1



Revision 1

Reported Modified Final
Sample Analyte Concentration Concentration

MW-16B Antimony 0.137 ug/L 0.500U ug/L
Arsenic 4.5 ug/L 5.0U ug/L
Molybdenum 5.5 ug/L 10U ug/L

EB062608GW3 Arsenic 1.2 ug/L 5.0U ug/L
Barium 0.7 ug/L 5.0U ug/L
Boron 43 ug/L 50U ug/L
Iron 3.9 ug/L 20.0U ug/L
Thallium 0.187 ug/L 0.200U ug/L
T ungsten 0.4 ug/L 1 .OU ug/L

M-6AB Antimony 0.141 ug/L 0.500U ug/L
Tungsten 1.0 ug/L 1 .OU ug/L

M-67B Antimony 0.206 ug/L 0.500U ug/L

M-68B Antimony 0.281 ug/L 0.500U ug/L
Beryllium 0.1 ug/L 0.3U ug/L

M-95B Antimony 0.196 ug/L 0.500U ug/L

M-57AB Antimony 0.150 ug/L 0.500U ug/L

Sample EB062608GW3 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

EB062608GW3 6/26/08 Arsenic 1.2 ug/L M-5AB
Barium 0.7 ug/L MW-16B
Boron 43 ug/L
Calcium 29.5 ug/L
Iron 3.9 ug/L
Lead 0.315 ug/L
Magnesium 7.5 ug/L
Manganese 0.7 ug/L
Sodium 47 ug/L
Strontium 0.6 ug/L
Thallium 0.187 ug/L
T ungsten 0.4 ug/L

Sample FB062408GWarea1 was identified as a field blank. No metal contaminants were 
found in this blank with the following exceptions:

‘Indicates change as the result of report review. SDG K0805722 6 V:\LOGIN\TRONOXNG\21257X4.RV1



Revision 1

Sampling
Field Blank ID Date Analyte Concentration Associated Samples

FB062408GWarea1 6/24/08 Arsenic 1.6 ug/L H-49AB
Boron 49 ug/L M-23B
Calcium 12.0 ug/L MC-53B
Iron 2.9 ug/L MC-97B
Magnesium 1.2 ug/L MC-45B
T ungsten 0.4 ug/L M-7BB

M-88BB
M-61B
MC-94B
MC-94BF
M-5AB
MW-16B
M-6AB
M-67B
M-68B
M-95B
M-57AB

Sample PB061608B (from SDG K0805394) was identified as a pump blank. No metal 
contaminants were found in this blank with the following exceptions:

Pump Blank ID
Sampling

Date Analyte Concentration Associated Samples

PB061608B 6/16/08 Aluminum 37.6 ug/L H-49AB
Barium 1.8 ug/L M-23B
Boron 39.6 ug/L MC-53B
Calcium 265 ug/L MC-97B
Cobalt 0.4 ug/L MC-45B
Copper 1.0 ug/L M-7BB
Iron 57.4 ug/L M-88BB
Lead 0.785 ug/L M-61B
Magnesium 63.1 ug/L MC-94B
Manganese 55.6 ug/L MC-94BF
Molybdenum 1.2 ug/L M-5AB
Nickel 0.6 ug/L MW-16B
Sodium 83.5 ug/L M-6AB
Strontium 1.4 ug/L M-67B
Titanium 2.8 ug/L M-68B
T ungsten 0.5 ug/L M-95B
Zinc 6.1 ug/L M-57AB

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

H-49AB Iron 73.0 ug/L 73.0J+ ug/L
Lead 1.200 ug/L 1.200J+ ug/L
Manganese 101 ug/L 101J+ ug/L
Zinc 2.9 ug/L 10.0U ug/L

‘Indicates change as the result of report review. SDG K0805722 7 V:\LOGIN\TRONOXNG\21257X4.RV1



Revision 1

Reported Modified Final
Sample Analyte Concentration Concentration

M-23B Cobalt 5.3 ug/L 10U ug/L
Iron 23.2 ug/L 23.2J+ ug/L
Lead 0.873 ug/L 0.873J+ ug/L
Manganese 31 ug/L 31J+ ug/L
Nickel 2.2 ug/L 20.0U ug/L

MC-53B Aluminum 30 ug/L SOU ug/L
Iron 41.9 ug/L 41.9J+ ug/L
Lead 1.350 ug/L 1.350J+ ug/L
Manganese 9.0 ug/L 9.0J+ ug/L
Nickel 3.3 ug/L 20.0U ug/L
Zinc 3.4 ug/L 10.0U ug/L

MC-97B Aluminum 41 ug/L SOU ug/L
Iron 44.4 ug/L 44.4J+ ug/L
Lead 1.350 ug/L 1.350J+ ug/L
Manganese 11 ug/L 11J+ ug/L
Zinc 2.2 ug/L 10.0U ug/L

MCM5B Cobalt 4.3 ug/L 10U ug/L
Iron 43.4 ug/L 43.4J+ ug/L
Lead 1.860 ug/L 1.860J+ ug/L
Zinc 5.1 ug/L 10.0U ug/L

M-7BB Iron 64.0 ug/L 64.0J+ ug/L
Lead 1.280 ug/L 1.280J+ ug/L
Manganese 1.9 ug/L 5.0U ug/L
Titanium 4.1 ug/L 10.0U ug/L
T ungsten 0.6 ug/L 1.0U ug/L

M-88BB Iron 73.5 ug/L 73.5J+ ug/L
Lead 0.841 ug/L 0.841 J+ ug/L
Manganese 19 ug/L 19J+ ug/L
Nickel 8.9 ug/L 20.0U ug/L
Zinc 2.4 ug/L 10.0U ug/L

M-61B Aluminum 31 ug/L SOU ug/L
Iron 50.7 ug/L 50.7J+ ug/L
Lead 0.610 ug/L 0.610J+ ug/L
Manganese 321 ug/L 321J+ ug/L
Zinc 9.4 ug/L 10.0U ug/L

MC-94B Iron 204 ug/L 204J+ ug/L
Lead 3.320 ug/L 3.320J+ ug/L
Manganese 31 ug/L 31J+ ug/L
Zinc 3.2 ug/L 10.0U ug/L

MC-94BF Iron 24.8 ug/L 24.8J+ ug/L
Lead 1.650 ug/L 1.650J+ ug/L
Manganese 1.2 ug/L 5.0U ug/L
Zinc 2.1 ug/L 10. OU ug/L

‘Indicates change as the result of report review. SDG K0S05722 8 V:\LOGIN\TRONOXNG\21257X4.RV1
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Reported Modified Final
Sample Analyte Concentration Concentration

M-5AB Lead 1.740 ug/L 1.740J+ ug/L
Thallium 0.133 ug/L 0.200U ug/L
Zinc 3.8 ug/L 10.0U ug/L

MW-16B Arsenic 4.5 ug/L 5.0U ug/L
Cobalt 3.2 ug/L 10U ug/L
Iron 205 ug/L 205J+ ug/L
Lead 1.320 ug/L 1.320J+ ug/L
Molybdenum 5.5 ug/L 10U ug/L
Nickel 2.6 ug/L 20.0U ug/L
Titanium 9.0 ug/L 10.0U ug/L
Zinc 6.0 ug/L 10.0U ug/L

M-6AB Iron 125 ug/L 125J+ ug/L
Lead 1.030 ug/L 1.030J+ ug/L
Manganese 15 ug/L 15J+ ug/L
Titanium 5.0 ug/L 10.0U ug/L
Tungsten 1.0 ug/L 1,0U ug/L

M-67B Iron 29.3 ug/L 29.3 J+ ug/L
Lead 0.668 ug/L 0.668J+ ug/L
Manganese 21 ug/L 21J+ ug/L
Nickel 2.8 ug/L 20.0U ug/L
Zinc 4.4 ug/L 10.0U ug/L

M-68B Iron 23.2 ug/L 23.2J+ ug/L
Lead 0.591 ug/L 0.591 J+ ug/L
Manganese 58 ug/L 58J+ ug/L
Zinc 3.2 ug/L . 10. OU ug/L

M-95B Iron 87.4 ug/L 87.4J+ ug/L
Lead 0.701 ug/L 0.701 J+ ug/L
Manganese 34 ug/L 34J+ ug/L
Titanium 4.2 ug/L 10. OU ug/L

M-57AB Iron 176 ug/L 176J+ ug/L
Lead 0.715 ug/L 0.715J+ ug/L
Manganese 3.8 ug/L 5.0U ug/L
Titanium 8.5 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) 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. SDG K0805722 9 V:\LOGIN\TRONOXNG\21257X4.RV1



Revision 1

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

M-7BBMS Boron 126.0 (75-125) J+ (all detects) A
(All samples in
SDG K0805722)

VII. Duplicate Sample Analysis

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

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

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

X. Furnace Atomic Absorption QC

All graphite furnace atomic absorption QC were within validation criteria with the following 
exceptions:

Analytical Spike Analyte %R (Limits) Associated Sample Flag AorP

M-5AB Arsenic 84 (85-115) M-5AB J (all detects)
UJ (all non-detects)

A

MC-53B Arsenic 116 (85-115) MC-53B J (all detects)
UJ (all non-detects)

A

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.

The QAPP PQLs were met with the following exceptions:

‘Indicates change as the result of report review. SDG K080572210 V:\LOGIN\TRONOXNG\21257X4.RV1



Revision 1

Sample Analyte Finding Criteria Flag AorP

All samples in SDG Selenium Laboratory reporting limit PQL should be reported at 5.0 None P
K0805722 reported at 6.0 ug/L. ug/L per the QAPP.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG K0805722 All analytes reported below the PQL. J (all detects) A

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

indicates change as the result of report review. SDG K08057221 1 V:\LOGIN\TRONOXNG\21257X4.RV1
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG K0805722

SDG Sample Analyte Flag AorP Reason (Code)

K0805722 H-49AB
FB062408GWarea1
M-23B
MC-53B
MC-97B
MC-45B
M-7BB
M-88BB
M-61B
MC-94B
MC-94BF
M-5AB
MW-16B
EB062608GW3
M-6AB
M-67B
M-68B
M-95B
M-57AB

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

K0805722 MC-53B
M-5AB

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

A Furnace atomic 
absorption QC (%R) (q)

K0805722 H-49AB
FB062408GWarea1
M-23B
MC-53B
MC-97B
MC-45B
M-7BB
M-88BB
M-61B
MC-94B
MC-94BF
M-5AB
MW-16B
EB062608GW3
M-6AB
M-67B
M-68B
M-95B
M-57AB

Selenium None P Sample result verification

indicates change as the result of report review. SDG K080572212 V:\LOGIN\TRONOXNG\21257X4.RV1
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SDG Sample Analyte Flag AorP Reason (Code)

K0805722 H-49AB
FB062408GWarea1
M-23B
MC-53B
MC-97B
MC-45B
M-7BB
M-88BB
M-61B
MC-94B
MC-94BF
M-5AB
MW-16B
EB062608GW3
M-6AB
M-67B
M-68B
M-95B
M-57AB

All analytes reported below 
the PQL.

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

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG K0805722

SDG Sample Analyte
Modified Final 
Concentration AorP Code

K0805722 H-49AB Antimony 0.500U ug/L A bl

K0805722 FB062408GWarea1 Arsenic 5.0U ug/L A bl
Boron 50U ug/L
Iron 20. OU ug/L
Tungsten 1 .OU ug/L

K0805722 M-23B Antimony 0.500U ug/L A bl
Beryllium 0.3U ug/L

K0805722 MC-53B Antimony 0.500U ug/L A bl

K0805722 MC-97B Antimony 0.500U ug/L A bl

K0805722 MC-45B Beryllium 0.3U ug/L A bl

K0805722 M-7BB Antimony 0.500U ug/L A bl
T ungsten 1.0U ug/L

K0805722 M-88BB Antimony 0.500U ug/L A bl

K0805722 MC-94B Antimony 0.500U ug/L A bl
Beryllium 0.3U ug/L

‘Indicates change as the result of report review. SDG K08057221 3 V:\LOGIN\TRONOXNG\21257X4.RV1
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

K0805722 MC-94BF Antimony 0.500U ug/L A bl

K0805722 M-5AB Antimony 0.500U ug/L A bl
Thallium 0.200U ug/L

K0805722 MW-16B Antimony 0.500U ug/L A bl
Arsenic 5.0U ug/L
Molybdenum 10U ug/L

K0805722 EB062608GW3 Arsenic 5.0U ug/L A bl
Barium 5.0U ug/L
Boron SOU ug/L
Iron 20. OU ug/L
Thallium 0.200U ug/L
Tungsten 1,0U ug/L

K0805722 M-6AB Antimony 0.500U ug/L A bl
Tungsten 1 .OU ug/L

K0805722 M-67B Antimony 0.500U ug/L A bl

K0805722 M-68B Antimony 0.500U ug/L A bl
Beryllium 0.3U ug/L

K0805722 M-95B Antimony 0.500U ug/L A bl

K0805722 M-57AB Antimony 0.500U ug/L A bl

*Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG K0805722

SDG Sample Analyte
Modified Final 
Concentration AorP Code

K0805722 H-49AB Iron 73.0J+ ug/L A bp
Lead 1.200J+ ug/L
Manganese 101J+ ug/L
Zinc 10.0U ug/L

K0805722 M-23B Cobalt 10U ug/L A bp
Iron 23.2J+ ug/L
Lead 0.873J+ ug/L
Manganese 31J+ ug/L
Nickel 20. OU ug/L

*lndicates change as the result of report review. SDG K080572214 V:\LOGIN\TRONOXNG\21257X4.RV1
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SDG Sample Analyte
Modified Final 
Concentration AorP Code

K0805722 MC-53B Aluminum SOU ug/L A bp
Iron 41.9J+ ug/L
Lead 1.350J+ ug/L
Manganese 9.0J+ ug/L
Nickel 20. OU ug/L
Zinc 10.0U ug/L

K0805722 MC-97B Aluminum SOU ug/L A bp
Iron 44.4J+ ug/L
Lead 1.350J+ ug/L
Manganese 11J+ ug/L
Zinc 10.0U ug/L

K0805722 MC-45B Cobalt 10U ug/L A bp
Iron 43.4 J+ ug/L
Lead 1.860J+ ug/L
Zinc 10.0U ug/L

K0805722 M-7BB Iron 64.0J+ ug/L A bp
Lead 1.280J+ ug/L
Manganese 5.0U ug/L
Titanium 10.0U ug/L

K0805722 M-7BB Tungsten 1 .OU ug/L A bf,bp

K0805722 M-88BB Iron 73.5J+ ug/L A bp
Lead 0.841 J+ ug/L
Manganese 19J+ ug/L
Nickel 20.0U ug/L
Zinc 10.0U ug/L

K0805722 M-61B Aluminum SOU ug/L A bp
Iron 50.7J+ ug/L
Lead 0.610J+ ug/L
Manganese 321J+ ug/L
Zinc 10.0U ug/L

K0805722 MC-94B Iron 204J+ ug/L A bp
Lead 3.320J+ ug/L
Manganese 31J+ ug/L
Zinc 10. OU ug/L

K0805722 MC-94BF Iron 24.8J+ ug/L A bp
Lead 1.650J+ ug/L
Manganese 5.0U ug/L
Zinc 10.0U ug/L

K0805722 M-5AB Lead 1.740J+ ug/L A be,bp

‘K0805722 M-5AB Thallium 0.200U ug/L A be

‘Indicates change as the result of report review. SDG K080572215 V:\LOGIN\TRONOXNG\21257X4.RV1
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SDG Sample Analyte
Modified Final 
Concentration AorP Code

K0805722 M-5AB Zinc 10.0U ug/L A bp

K0805722 MW-16B Cobalt fOU ug/L A bp
Iron 205J+ ug/L
Molybdenum 10U ug/L
Nickel 20.OU ug/L
Titanium 10.0U ug/L
Zinc 10. OU ug/L

K0805722 MW-16B Arsenic 5.0U ug/L A be,bf

K0805722 MW-16B Lead 1.320J+ ug/L A be, bp

K0805722 M-6AB Iron 125J+ ug/L A bp
Lead 1.030J+ ug/L
Manganese 15J+ ug/L
Titanium 10.0U ug/L

K0805722 M-6AB T ungsten 1.0U ug/L A bf,bp

K0805722 M-67B Iron 29.3J+ ug/L A bp
Lead 0.668J+ ug/L
Manganese 21J+ ug/L
Nickel 20. OU ug/L
Zinc 10.0U ug/L

K0805722 M-68B Iron 23.2J+ ug/L A bp
Lead 0.591 J+ ug/L
Manganese 58J+ ug/L
Zinc 10. OU ug/L

K0805722 M-95B Iron 87.4 J+ ug/L A bp
Lead 0.701 J+ ug/L
Manganese 34 J+ ug/L
Titanium 10.0U ug/L

K0805722 M-57AB Iron 176J+ ug/L A bp
Lead 0.715J+ ug/L
Manganese 5.0U ug/L
Titanium 10. OU ug/L

*lndicates change as the result of report review. SDG K080572216 V:\LOGIN\TRONOXNG\21257X4.RV1
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SDG Sample Analyte
Modified Final 
Concentration A or P Code

K0805722 M-5AB Zinc 10.0U ug/L A bp

K0805722 MW-16B Cobalt 10U ug/L A bp
Iron 205J+ ug/L
Molybdenum 10U ug/L
Nickel 20.0U ug/L
Titanium 10.0U ug/L
Zinc 10.0U ug/L

K0805722 MW-16B Arsenic 5.0U ug/L A be,bf

K0805722 MW-16B Lead 1.320J+ ug/L A be, bp

K0805722 M-6AB Iron 125J+ ug/L A bp
Lead 1.030J+ ug/L
Manganese 15J+ ug/L
Titanium 10.0U ug/L

K0805722 M-6AB Tungsten 1 .OU ug/L A bf,bp

K0805722 M-67B Iron 29.3J+ ug/L A bp
Lead 0.668J+ ug/L
Manganese 21J+ ug/L
Nickel 20.0U ug/L
Zinc 10.0U ug/L

K0805722 M-68B iron 23.2J+ ug/L A bp
Lead 0.591 J+ ug/L
Manganese 58J+ ug/L
Zinc 10. OU ug/L

K0805722 M-95B iron 87.4 J+ ug/L A bp
Lead 0.701 J+ ug/L
Manganese 34 J+ ug/L
Titanium 10.0U ug/L

K0805722 M-57AB Iron 176J+ ug/L A bp
Lead 0.715J+ ug/L
Manganese 5.0U ug/L
Titanium 10. OU ug/L

‘Indicates change as the result of report review. SDG K08057221 6 V:\LOGIN\TRONOXNG\21257X4.RV1



Tronox Northgate Henderson
LDC #: 21257X4 VALIDATION COMPLETENESS WORKSHEET
SDG #: K0805722 Stage 4
Laboratory: Columbia Analytical Services /

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

Date.fczLL^
Page: l of) 

Reviewer: C^C2.
2nd Reviewer: t. ^

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

Vnlirlatinn Area nnmmpnfs

1. Technical holding times A Sampling dates: Cp/ZH b('ZS7 1 A>K

II. ICP/MS Tune A

III. Calibration xA

IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis

VI. Matrix Spike Analysis r^S

VII. Duplicate Sample Analysis A OvX>

VIII. Laboratory Control Samples (LCS) A LCS *
IX. Internal Standard (ICP-MS) A

X. Furnace Atomic Absorption QC SW

XI. ICP Serial Dilution A
XII. Sample Result Verification

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

XV Field Blanks SW

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 H-49AB 11 MC-94BF 21 M-7BBDUP 31

2 FB062408GWarea1 12 M-5AB 22 32

3 M-23B 13 MW-16B 23 33

4 MC-53B 14 EB062608GW3 24 34

5 MC-97B 15 M-6AB 25 35

6 MC-45B 16 M-67B 26 36

7 M-7BB 17 M-68B 27 37

8 M-88BB 18 M-95B 28 38

9 M-61B 19 M-57AB 29 39

10 MC-94B 20 M-7BBMS 30 40

Notes:

21257X4W.wpd



DC #: VALIDATION FINDINGS CHECKLIST Page: 1 of^
DG #: — Reviewer: C<2—

2nd Reviewer: .

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

Validation Area Yes No NA Findings/Comments
/ * X ^

All technical holding times were met.

Cooler temoerature criteria was met.
1ISS?Ia> ,

™ - -^-3
..>.....  ,,...t...J

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?

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

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet•*~»1 _ S > I > -CV

Were ICP interference check samples performed daily?

Were the AB solution percent recoveries (%R) with the 80-120% QC limits? - y-n-^yv - 7^T
*111®

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

-

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

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

n

Was an LCS anaylzed for this SDG?

^SIRSSil^^
SslBlSlfc- Li t\ r ^ J" o. - ~kL- . ry r

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



VALIDATION FINDINGS CHECKLIST3C#:
DG #: KQS'OS'7'Z^

Page:
Reviewer: GJ^—- 

2nd Reviewer: I /v

Validation Area Yes No NA Findings/Comments

jj£ J. '.-v j
’ ’-T r ' "

If MSA was performed, was the correlation coefficients > 0.995?

aSffiiMlliiiSiSlliiiSS

Do all applicable analvsies have duplicate injections? /Level IV only)

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

|^A/ip^aanglY^jr|p|{gp?tfOLror^nvorii^^^AfHh?t^^hoft^-ii^^^OirMinTitg^*

_^S ~ T. *W *1? S. —J Is.
Was an ICP serial dilution analyzed if analvte concentrations were > SOX the IDL?

Were all percent differences (%Ds) < 10%?

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

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

' H <■'- L-

If the %Rs were outside the criteria, was a reanalvsis performed?

Were performance evaluation (PE) samples performed?

'^rettreperforn^^gre|^Uon^^)Mmplrawthmthea^^tonMnm^

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation?

Overall assessment of data was found to be acceptable.

BBasBgagiBiliillfl

~ri.t . .r. -- .o.-.. ■. . ^ . /.
, - -3- vn v

®lll88i®s^8sf3^7Sl!-ir_1.__ ‘v a t’

V ^ ~ y _
4< -v- ^ '''

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.
77*^;

Field blanks were identified in this SDG.

a^-i. 'ZL__1 7- =£, Ifi i ,> 'l ^ -

Target analytes were detected in the field blanks.
v/

MET-SW_6020_tune.wpd version 1.0



LDC #:^M7JP'L ^ VALIDATION FINDINGS WORKSHEET Page:
SDG #: Sample Specific Element Reference Reviewer^—^

2nd reviewer: [/—

AH circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

i-aT UA-ieA fAI. 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, ZiT

icyiaaoi 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, Zrb

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 <3h Ae Rq Ro R PH na nr n.n Hu Fo Ph Mn Mn Mn Hn Mi Pt K So An Ma Sr Tl fin Ti \M 1 1 V 7n

Analytic WlAthnH

ICP KliSb, As,{Ba, Be, B. Cd, Ca, Cr, Co, Cu. Fe>b.fMq, Mo, Mn) HqfTft PtTI K. Se. Aq, Na, Si) Tl,(sn, Tl)w. uiv, Zn''

ICP-MS AM§h, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, FefPt))Mq, Mo, Mn. Hq, Ni,(R) K, Se. Aq, Na, SrflDsn, ud/vTCDV, Zn

GFAA \/ Al, Sb.(^> Ba. Be. B. Cd. Ca. Cr. Co. Cu. Fe. Pb. Mo. Mo. Mn. Ha. Ni. Pt. K. Se. Aa. Na. Sr. Tl. Sn. Ti. W. U. V. Zn

Comments: ( Mercury bv CVAA if performed
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LDC #:_2£^2^L VALIDATION FINDINGS WORKSHEET Page: t d^v
sdg — Sample Calculation Verification Reviewer:

2nd reviewer: '

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

»e see qualifications below for all questions answered "N*. Not applicable questions are identified as “N/A“. 
k N/A Have results been reported and calculated correctiy?
*1 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______________ >Z-f\ _____________ ___________were recalculated and verified using the
following equation: .

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

RD = Raw data concentration
FV = Rnal volume (ml)
In. Vol. = Irndal volume (ml) or weight (G) 
Oil = Dilution factor
%S = Decimal percent solids

Recalculation:

few eocvo.: o. eo-L'f ^ 6o«o) ^ 2 L

Sample ID Analyte

Reported
Consontreden

( d&'/L' )

Calculated
Concentration

( AMflU )
Aceepranie

(Y/N)
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LDC #: ^ VALIDATION FINDINGS WORKSHEET
sdg ^— Sample Calculation Verification

Page: —of^-—
Reviewer: (2$^ 

2nd reviewer: t-v__^

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

ptease see qualifications below for all questions answered “N". Not applicable questions are identified as "N/A*. 
y\n N/A Have results been reported and calculated correctly?
Y ]N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP?
Y/N N/A Are all detection limits below the CRDL?

Detected analyte results for 
following equation:

were recalculated and verified using the

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

RD = Row data concentration
FV - Rnal volume (ml)
In. Vol. » Initial volume (ml) or weight (G) 
Oil = Dilution factor
%S = Decimal percent solids

Recalculation:

Sample ID Analyte

Reported
Concentration

( Aj&tH— )

Calculated
Concentration Acceptable

(Y/N)

7 rv\ ~\\ “7 1 V

Sk 6.I4P O.Up^ )
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LDC Report# 21257Y4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

June 25 through June 26, 2008

August 24, 2009

Soil

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0805780

Sample Identification

SA87-0.5B
SA87-10B
SA87-20B
SA87-30B
SA87-25B
SA180-0.5B
SA180-10B
SA180-20B
SA180-30B
SA57-0.5B
SA57-10B
SA57-20B
SA57-30B
SA87-10BMS
SA87-10BDUP
SA180-1 OEMS
SA180-10BDUP
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Introduction

This data review covers 17 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\21257Y4.TR4 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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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 1.0 mg/Kg All samples in SDG K0805780
Copper 0.2 mg/Kg
Magnesium 0.7 mg/Kg
Manganese 0.04 mg/Kg
Nickel 0.04 mg/Kg
Tin 3.4 mg/Kg

ICB/CCB Boron 6.0 ug/L All samples in SDG K0805780

ICB/CCB Barium 3.0 ug/L SA180-20B
Calcium 10.0 ug/L SA180-30B
Manganese 0.20 ug/L SA57-0.5B

SA57-10B
SA57-20B
SA57-30B

ICB/CCB Barium 5.0 ug/L SA87-0.5B
Calcium 5.0 ug/L SA87-20B

SA87-30B
SA87-25B
SA180-0.5B
SA180-10B

V:\LOGIN\TRONOXNG\21257Y4.TR3 4



Method Blank ID Analyte
Maximum

Concentration Associated Samples

ICB/CCB Magnesium 4.0 ug/L SA87-0.5B
SA87-10B
SA87-20B
SA87-30B
SA87-25B
SA180-0.5B
SA180-10B

ICB/CCB Calcium
Barium

6.0 ug/L
6.0 ug/L

SA87-10B

ICB/CCB Beryllium 0.012 ug/L SA87-0.5B
SA87-10B
SA87-20B
SA87-30B
SA87-25B
SA180-0.5B
SA180-1 OB
SA180-20B
SA180-30B
SA57-0.5B
SA57-10B

ICB/CCB Beryllium 0.015 ug/L SA57-20B
SA57-30B

ICB/CCB T ungsten 0.138 ug/L SA87-0.5B
SA87-1 OB
SA87-20B
SA87-30B
SA87-25B
SA180-0.5B

ICB/CCB Tungsten 0.102 ug/L SA180-10B
SA180-20B
SA180-30B
SA57-0.5B
SA57-10B
SA57-20B
SA57-30B

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

SA87-0.5B Tin 2.7 mg/Kg 9.4U mg/Kg

SA87-1 OB Tin 2.6 mg/Kg 9.5U mg/Kg
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA87-20B Tin 3.4 mg/Kg 10.7U mg/Kg

SA87-30B Tin 4.1 mg/Kg 13.0U mg/Kg

SA87-25B Tin 4.1 mg/Kg 12.3U mg/Kg

SA180-0.5B Tin 3.3 mg/Kg 9.6U mg/Kg

SA180-1 OB Tin 2.8 mg/Kg 9.7U mg/Kg

SA180-20B Tin 4.8 mg/Kg 13.1 U mg/Kg

SA180-3 OB Tin 4.3 mg/Kg 12.9U mg/Kg

SA57-0.5B Tin 3.8 mg/Kg 10.6U mg/Kg

SA57-1 OB Tin 3.9 mg/Kg 11.8U mg/Kg

SA57-20B Tin 4.4 mg/Kg 13.3U mg/Kg

SA57-30B Tin 3.5 mg/Kg 11.4U mg/Kg
Tungsten 0.20 mg/Kg 0.23U mg/Kg

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) analyses 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

SA87-1 DBMS
(All samples in SDG K0805780)

Antimony

Tungsten

34.4 (75-125)

63.6 (75-125)

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

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

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

SA87-1 DBMS Titanium 58.9 (75-125) J- (ail detects) A
(SA87-10B) UJ (ail non-detects)

SA180-1 DBMS Antimony 38.6 (75-125) J- (all detects) A
(All samples in SDG K0805780) UJ (all non-detects)

T ungsten 59.9 (75-125) J- (all detects)
UJ (all non-detects)

SA180-1 OEMS Manganese 189.2 (75-125) J+ (all detects) A
(SA180-10B)

VII. Duplicate Sample Analysis

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

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

SA87-1OBDUP Sodium 22.6 (<20) _ J (all detects) A
(SA87-1 OB) UJ (all non-detects)

Strontium 21.4 (<20) - J (all detects)
UJ (all non-detects)

SA180-1 OBDUP Barium 23.5 (<20) _ J (all detects) A
(SA180-10B) UJ (all non-detects)

Manganese 21.0 (£20) - J (all detects)
UJ (all non-detects)

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

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

SA87-10BL Cobalt 16.9 (<10) All samples in SDG J (all detects) A
K0805780 UJ (all non-detects)

Zinc 17.1 (£10) J (all detects)
UJ (all non-detects)

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG K0805780 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, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG K0805780

SDG Sample Analyte Flag AorP Reason (Code)

K0805780 SA87-0.5B Antimony J- (all detects) A Matrix spike analysis
SA87-10B UJ (all non-detects) (%R) (m)
SA87-20B I ungsten J- (all detects)
SA87-30B
SA87-25B
SA180-0.5B
SA180-1 OB
SA180-20B
SA180-30B
SA57-0.5B
SA57-10B
SA57-20B
SA57-30B

UJ (all non-detects)

K0805780 SA87-10B Titanium J- (ail detects) A Matrix spike analysis
UJ (all non-detects) (%R) (m)

K0805780 SA180-1 OB Manganese J+ (all detects) A Matrix spike analysis 
(%R) (m)

K0805780 SA87-1 OB Sodium J (all detects) A Duplicate sample
UJ (all non-detects) analysis (RPD) (Id)

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

K0805780 SA180-1 OB Barium J (all detects) A Duplicate sample
UJ (all non-detects) analysis (RPD) (Id)

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

K0805780 SA87-0.5B Cobalt J (all detects) A ICP serial dilution (%D)
SA87-10B UJ (all non-detects) (sd)
SA87-20B Zinc J (all detects)
SA87-30B
SA87-25B
SA180-0.5B
SA180-1 OB
SA180-20B
SA180-30B
SA57-0.5B
SA57-10B
SA57-20B
SA57-30B

UJ (all non-detects)

V:\LOGIN\TRONOXNG\21257Y4.TR3 9



SDG Sample Analyte Flag A or P Reason (Code)

K0805780 SA87-0.5B
SA87-10B
SA87-20B
SA87-30B
SA87-25B
SA180-0.5B
SA180-1 OB
SA180-20B
SA180-30B
SA57-0.5B
SA57-10B
SA57-20B
SA57-30B

All analytes reported below 
the PQL.

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

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG K0805780

SDG Sample Analyte
Modified Final 
Concentration A or P Code

K0805780 SA87-0.5B Tin 9.4U mg/Kg A bl

K0805780 SA87-10B Tin 9.5U mg/Kg A bl

K0805780 SA87-20B Tin 10.7U mg/Kg A bl

K0805780 SA87-30B Tin 13.0U mg/Kg A bl

K0805780 SA87-25B Tin 12.3U mg/Kg A bl

K0805780 SA180-0.5B Tin 9.6U mg/Kg A bl

K0805780 SA180-10B Tin 9.7U mg/Kg A bl

K0805780 SA180-20B Tin 13.1 U mg/Kg A bl

K0805780 SA180-30B Tin 12.9U mg/Kg A bl

K0805780 SA57-0.5B Tin 10.6U mg/Kg A bl

K0805780 SA57-10B Tin 11.811 mg/Kg A bl

K0805780 SA57-20B Tin 13.3U mg/Kg A bl

V:\LOGIN\TRONOXNG\21257Y4.TR3 10



Modified Final
SDG Sample Analyte Concentration A or P Code

K0805780 SA57-30B Tin 11,4U mg/Kg A bl
T ungsten 0.23U mg/Kg

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG K0805780

No Sample Data Qualified in this SDG

V:\LOSIN\TRONOXNG\21257Y4.TR3 11



Tronox Northgate Henderson
LDC #: 21257Y4 VALIDATION COMPLETENESS WORKSHEET
SDG #: K0805780 Stage 2B
Laboratory: Columbia Analytical Services

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

Date:^^'0^
Page:_lof v

Reviewer:
2nd Reviewer:

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

Valirlatinn Arp a Cnmmpnts

I. Technical holding times A Sampling dates: (&('ZJcdICAC x *Z>/

II. ICP/MS Tune A
' J

III. Calibration A
IV. Blanks

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

VI. Matrix Spike Analysis rV fY.5

VII. Duplicate Sample Analysis CU?

VIII. Laboratory Control Samples (LCS) (XS

IX. Internal Standard (ICP-MS) N /Vo'Y nVf ec+j€jzl

X. Furnace Atomic Absorption QC yVoT U-v J K'7Ao[

XI. ICP Serial Dilution

XII. Sample Result Verification N

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

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: T \ _

t SA87-0.5B 11 SA57-10B 21 31

2 SA87-10B 12 SA57-20B 22 32

3 SA87-20B 13 SA57-30B 23 33

4 SA87-30B 14 SA87-10BMS 24 34

5 SA87-25B 15 SA87-1 OBDUP 25 35

6 SA180-0.5B 16 SA180-1 OEMS 26 36

7 SA180-10B 17 SA180-1 OBDUP 27 37

8 SA180-20B 18 28 38

9 SA180-30B 19 29 39

10 SA57-0.5B 20 30 40

Notes:

21257Y4W.wpd



LDC #; V M VALIDATION FINDINGS WORKSHEET Page: fo^
SDG #:J££2£!25 7*00 Sample Specific Element Reference Reviewer:

2nd reviewer: v _ ^

All circled elements are applicable to each sample.

Sample
ID

Matrix Target Analyte List (TAL)

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

<$:■ m vP 'Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U/vTzrP

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Al Sh Ac Ra Ro R r.a P.r r.n r.u Fa Ph Mn Mn Mn Hn Mi Pt K Ka An Ma .Rr Tl Rn Ti W 1 1 V 7n

Analt/cic Mothnri

ICP 7l)Sb, Asffa) Be(l3)Cd/6^ Cr'lCo, Cu, Fe) Pb,fMg>lo,fMn)Hg, Ni, Pt, ff$)Se, Ag,(Ra?Sr\ TI.BoTDw, U,(7~ZrD>

ICP-MS AI,(SbTA^Ba,(Be)B,{Cd)CafCn)Co, Cu, Fe,(PE>lg/MS) Mn, Hg,{^rPDK,<§e, Ag)Na, Sr/TfoSn, Ti,WU)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

it^lCommentg^ Mercury by CVAA if performed

Tronox_SR.wpd
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LDC Report# 21257Z4

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

June 29 through June 30, 2008

August 24, 2009

Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0805919

Sample Identification

M-79B
M-84B
M-126B
M-14ABF
M-14ADBF
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Introduction

This data review covers 5 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\21257Z4.TR4 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\21257Z4.TR4 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

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

III. Calibration

An initial calibration was performed.

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

IV. Blanks

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

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Boron 4.4 ug/L All samples in SDG K0805919
Copper 1.8 ug/L
Lead 0.089 ug/L
Magnesium 6.9 ug/L
Molybdenum 1.3 ug/L
Sodium 128 ug/L
Thallium 0.186 ug/L
Zinc 0.7 ug/L

ICB/CCB Aluminum 4.0 ug/L All samples in SDG K0805919
Antimony 0.014 ug/L
Boron 10.7 ug/L
Barium 2.0 ug/L
Cobalt 0.4 ug/L
Copper 2.1 ug/L
Magnesium 4.3 ug/L
Strontium 0.4 ug/L
Sodium 200 ug/L
Thallium 0.009 ug/L
T ungsten 0.1 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:

V:\LOGIN\TRONOXNG\21257Z4.TR4 4



Reported Modified Final
Sample Analyte Concentration Concentration

M-79B Aluminum 27.8 ug/L 50. OU ug/L
Cobalt 0.7 ug/L 10.0U ug/L
Zinc 1.4 ug/L 10. OU ug/L

M-84B Aluminum 14.9 ug/L 50. OU ug/L
Cobalt 0.3 ug/L 10.0U ug/L
Lead 0.139 ug/L 0.200U ug/L
Molybdenum 8.6 ug/L 10.0U ug/L
Thallium 0.194 ug/L 0.200U ug/L
Zinc 2.5 ug/L 10.0U ug/L

M-126B Cobalt 1.0 ug/L 10.0U ug/L
Copper 3.0 ug/L 10.0U ug/L
Molybdenum 7.2 ug/L 10.0U ug/L
Zinc 2,1 ug/L 10.0U ug/L

M-14ABF Cobalt 0.5 ug/L 10.0U ug/L
Zinc 1.3 ug/L 10.0U ug/L

M-14ADBF Copper 1.1 ug/L 10.0U ug/L
Zinc 0.8 ug/L 10.0U ug/L

Sample FB062408GWarea1 (from SDG K0805722) 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

FB062408GWarea1 6/24/08 Arsenic 1.6 ug/L All samples in SDG
Boron 49 ug/L K0805919
Calcium 12.0 ug/L
Iron 2.9 ug/L
Magnesium 1.2 ug/L
T ungsten 0.4 ug/L

Sample PB061608B (from SDG K0805394) was identified as a pump blank. No metal 
contaminants were found in this blank with the following exceptions:
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Pump Blank ID
Sampling

Date Analyte Concentration Associated Samples

PB061608B 6/16/08 Aluminum 37.6 ug/L All samples in SDG
Barium 1.8 ug/L K0805919
Boron 39.6 ug/L
Calcium 265 ug/L
Cobalt 0.4 ug/L
Copper 1.0 ug/L
Iron 57.4 ug/L
Lead 0.785 ug/L
Magnesium 63.1 ug/L
Manganese 55.6 ug/L
Molybdenum 1.2 ug/L
Nickel 0.6 ug/L
Sodium 83.5 ug/L
Strontium 1.4 ug/L
Titanium 2.8 ug/L
Tungsten 0.5 ug/L
Zinc 6.1 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-79B Aluminum 27.8 ug/L 50.0U ug/L
Cobalt 0.7 ug/L 10.0U ug/L
Iron 18.0 ug/L 20.0U ug/L
Lead 0.498 ug/L 0.498J+ ug/L
Manganese , 2.3 ug/L 5.0U ug/L
Titanium 1.9 ug/L 10.0U ug/L
Zinc 1.4 ug/L 10.0U ug/L

M-84B Aluminum 14.9 ug/L 50. OU ug/L
Cobalt 0.3 ug/L 10.0U ug/L
Iron 14.5 ug/L 20.0U ug/L
Lead 0.139 ug/L 0.200U ug/L
Manganese 5.3 ug/L 5.3 J+ ug/L
Molybdenum 8.6 ug/L 10.0U ug/L
Titanium 0.4 ug/L 10.0U ug/L
Zinc 2.5 ug/L 10.0U ug/L

M-126B Cobalt 1.0 ug/L 10.0U ug/L
Copper 3.0 ug/L 10.0U ug/L
Iron 67.9 ug/L 67.9 J+ ug/L
Lead 1.530 ug/L 1.530J+ ug/L
Molybdenum 7.2 ug/L 10.0U ug/L
Titanium 3.8 ug/L 10.0U ug/L
Zinc 2.1 ug/L 10.0U ug/L

M-14ABF Cobalt 0.5 ug/L 10.0U ug/L
Iron 7.1 ug/L 20.0U ug/L
Lead 0.561 ug/L 0.561 J+ ug/L
Manganese 2.5 ug/L 5.0U ug/L
Zinc 1.3 ug/L 10.0U ug/L

V:\lOGIN\TRONOXNG\21257Z4.TR3 6



Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-14ADBF Copper 1.1 ug/L 10.0U ug/L
Iron 11.2 ug/L 20.0U ug/L
Lead 0.480 ug/L 0.480J+ ug/L
Manganese 3.5 ug/L 5.0U ug/L
Zinc 0.8 ug/L 10.0U ug/L

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) analyses 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

All graphite furnace atomic absorption QC were within validation criteria.

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.

The QAPP PQLs were met with the following exceptions:

V:\LOGIN\TRONOXNG\21257Z4.TR3 7



Sample Analyte Finding Criteria Flag A or P

All samples in SDG Selenium Laboratory reporting limit PQL should be reported at 5.0 None P
K0805919 reported at 6.0 ug/L ug/L per the QAPP.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG K0805919 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

Samples M-14ABF and M-14ADBF were identified as field duplicates. No metals were 
detected in any of the samples with the following exceptions:

Analyte

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags A or PM-14ABF M-14ADBF

Antimony 0.136 0.126 - 0.01 (£0.5) - -

Arsenic 121 112 8 (<30) - - -

Barium 14.9 14.5 - 0.4 (<5.0) - -

Boron 2540 2570 1 (<30) - - -

Calcium 255000 258000 1 (<30) - - -

Chromium 39.7 38.0 4 (<30) - - -

Cobalt 0.5 0.3U - 0.2 (<10.0) - -

Copper 0.8U 1.1 - 0.3 (<10.0) - -

Iron 7.1 11.2 - 4.1 (<20.0) - -

Lead 0.561 0.480 - 0.081 (<0.200) - -

V:\LOGIN\TRONOXNG\21257Z4.TR3 8



Analyte

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags AorPM-14ABF M-14ADBF

Magnesium 123000 123000 0 (<30) - - -

Manganese 2.5 3.5 - 1 (<5.0) - -

Molybdenum 21.6 22.1 - 0.5 (<10.0) - -

Potassium 8920 8630 3 (=£30) - - -

Selenium 6.0U 6.5 - 0.5 (<50.0) - -

Silver 0.7U 0.7 - 0 (=£10.0) - -

Sodium 566000 564000 0 (<30) - - -

Strontium 6690 6650 1 (<30) - - -

Thallium 0.208 0.219 - 0.011 (<0.200) - -

Tungsten 1.5 1.4 - 0.1 (<1.0) - -

Uranium 32.0 32.0 0 (<30) - - -

Vanadium 35.8 34.9 3 (<30) - - -

Zinc 1.3 0.8 - 0.5 (<10.0) - -

V:\LOGIN\TRONOXNG\21257Z4.TR3 9



Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG K0805919

SDG Sample Analyte Flag A or P Reason (Code)

K0805919 M-79B
M-84B
M-126B
M-14ABF
M-14ADBF

Selenium None P Sample result verification

K0805919 M-79B
M-84B
M-126B
M-14ABF
M-14ADBF

All analytes reported below 
the PQL.

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

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG K0805919

SDG Sample Analyte
Modified Final 
Concentration A or P Code

K08059f 9 M-79B Aluminum 50.0U ug/L A bl
Cobalt 10.0U ug/L
Zinc 10.0U ug/L

K0805919 M-84B Aluminum 50.0U ug/L A bl
Cobalt 10.0U ug/L
Lead 0.200U ug/L
Molybdenum 10.0U ug/L
Thallium 0.200U ug/L
Zinc 10.0U ug/L

K0805919 M-126B Cobalt 10.0U ug/L A bl
Copper 10.0U ug/L
Molybdenum 10.0U ug/L
Zinc 10.0U ug/L

K0805919 M-14ABF Cobalt 10.0U ug/L A bl
Zinc 10.0U ug/L

K0805919 M-14ADBF Copper 10.0U ug/L A bl
Zinc 10.0U ug/L

V:\LOGIN\TRONOXNG\21257Z4.TR3 10



Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG K0805919

SDG Sample Analyte
Modified Final 
Concentration A or P Code

K0805919 M-79B . Aluminum 50. OU ug/L A bp
Cobalt 10.0U ug/L
Lead 0.498J+ ug/L
Manganese 5.0U ug/L
Titanium 10.0U ug/L
Zinc 10.0U ug/L

K0805919 M-79B Iron 20. OU ug/L A bf,bp

K0805919 M-84B Aluminum 50.0U ug/L A bp
Cobalt 10.0U ug/L
Lead 0.200U ug/L
Manganese 5.3 J+ ug/L
Molybdenum 10.OU ug/L
Titanium 10.0U ug/L
Zinc 10.0U ug/L

K0805919 M-84B Iron 20. OU ug/L A bf,bp

K0805919 M-126B Cobalt 10.0U ug/L A bp
Copper 10.0U ug/L
Iron 67.9J+ ug/L
Lead 1.530J+ ug/L
Molybdenum 10.0U ug/L
Titanium 10.0U ug/L
Zinc 10.0U ug/L

K0805919 M-14ABF Cobalt 10.0U ug/L A bp
Lead 0.561 J+ ug/L
Manganese 5.0U ug/L
Zinc 10.0U ug/L

K0805919 M-14ABF Iron 20.0U ug/L A bf,bp

K0805919 M-14ADBF Copper 10. OU ug/L A bp
Lead 0.480J+ ug/L
Manganese 5.0U ug/L
Zinc 10.0U ug/L

K0805919 M-14ADBF Iron 20. OU ug/L A bf,bp

V:\LOGIN\TRONOXNG\21257Z4.TR3 11



Tronox Northgate Henderson
LDC #: 21257Z4 VALIDATION COMPLETENESS WORKSHEET
SDG #: K0805919 Stage 2B
Laboratory: Columbia Analytical Services

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

Page: t of\__
Reviewer:

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.

Valirlatinn Area Comments

1. Technical holding times Sampling dates: (^>1 / &£> C=>l^C)/Cffc

II. ICP/MS Tune

III. Calibration /A
IV. Blanks

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

VI. Matrix Spike Analysis ,K6f<0fcUc1>)

VII. Duplicate Sample Analysis -4

VIII. Laboratory Control Samples (LCS) LCS

IX. Internal Standard (ICP-MS) Abix tPV\€us€jJ

X. Furnace Atomic Absorption QC ✓4

XI. ICP Serial Dilution <4 1
XII. Sample Result Verification

XIII. Overall Assessment of Data A
XIV. Field Duplicates SW CH,b)

XV Field Blanks Suy

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

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

¥ ft * V
Validated

1 M-79B 11 21 31

2 M-84B 12 22 32

3 M-126B 13 23 33

4 M-14ABF 14 24 34

5 M-14ADBF 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21257Z4W.wpd



LDC #: VALIDATION FINDINGS WORKSHEET
SDG#: Sample Specific Element Reference

Page:
Reviewer•;v—-T^-

2nd reviewer: \ /^—

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

i'-’b *Al7sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V?Za}

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Al, Sb, As, Ba, Be, B, Cd, Ca, 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 Re R PH Pa Pr Pn Pi i Fa Ph Mn Mn Mn Mn Mi Pt V Ro An Ma Rr Tl Rn Ti \A/ 1 1 \/ 7n

Anaix/QiQ Mpthnrl

ICP Sbfas, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe^Pb.^Mg, Mo, Mr^HgfNiJPt, (k, Se, Ag, Na, Sr^TI.ISn, fi)w, ulv, zTP)

ICP-MS Al,(sfe) As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, FefP^ Mg, Mo, Mn, Hg, Ni,(P^ K, Se, Ag, Na, Sr,631 Sn, Ti.^TD) V, Zn

GFAA 1, Al, Sb/As^i 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/^iVlercurv by CVAA if performed

Tronox_SR.wpd
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METHOD: Metals (EPA Method 6020/6010/7000)

LDC#: 21257^4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover________ __ Field Duplicates

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

Concentration (ug/L) (s30) (ug/L) (ug/L) Qualifications

Compound 4 5 RPD Difference Limits (Parent Only)

Antimony 0.136 0.126 0.01 (S0.5)

Arsenic 121 112 8

Barium 14.9 14.5 0.4 (S5.0)

Boron 2540 2570 1

Calcium 255000 258000 1

Chromium 39.7 38.0 4

Cobalt 0.5 0.3U 0.2 (slO.O)

Copper 0.8U 1.1 0.3 (<10.0)

Iron 7.1 11.2 4.1 (s20.0)

Lead 0.561 0.480 0.081 (s0.200)

Magnesium 123000 123000 0

Manganese 2.5 3.5 1 (<5.0)

Molybdenum 21.6 22.1 0.5 (s10.0)

Potassium 8920 8630 3

Selenium 6.0U 6.5 0.5 (<50.0)

Silver 0.7U 0.7 0 (<10.0)

Sodium 566000 564000 0

Strontium 6690 6650 1

Thallium 0.208 0.219 0.011 (< 0.200)

Page:J__of___
Reviewer: C^X2-— 

2nd Reviewer: ( XV



LDC#: 21257^4 
SDG#~See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

METHOD: Metals (EPA 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?

7 7Page:6—of '— 
Reviewer:

2nd Reviewer: —■

Concentration (ug/L) (*30) (ug/L) (ug/L) Qualifications

Compound 4 5 RPD Difference Limits (Parent Only)

Tungsten 1.5 1.4 0.1 (s1.0)

Uranium 32.0 32.0 0

Vanadium 35.8 34.9 3

Zinc 1.3 0.8 0.5 (s10.0)

V:\FIELD DUPLICATES\FDJnorganic\21257^24.wpd


