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Introduction

This data review covers 4 water samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, ERA Method 350.1 for Ammonia as 
Nitrogen, ERA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, ERA Method 300.1 for Chlorate, ERA SW 846 Method 9012A for Cyanide, ERA 
Method 218.6 for Dissolved Hexavalent Chromium, ERA Method 353.2 for Nitrite as 
Nitrogen, ERA SW 846 Method 9040B for pH, Standard Method 5540C for 
Surfactants, ERA Method 314.0 for Perchlorate, ERA Method 365.1 for Total 
Phosphorus, ERA SW 846 Method 9060 for Total Organic Carbon, and ERA Method
120.1 for Conductivity.

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.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.

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 with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag A or P

M-31AB Hexavalent chromium 29 hours 24 hours J- (all detects)
UJ (all non-detects)

P

M-50B Hexavalent chromium 26 hours 24 hours J- (all detects)
UJ (all non-detects)

P

All samples were received in good condition with the following exceptions:

Sample Analyte Finding Criteria Flag Aor P

M-50B Cyanide Sample pH reported at 
approximately 7 upon receipt 
by the laboratory.

Sample must be 
preserved at pH >12.

J- (all detects)
R (all non-detects)

P

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

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total 1.0 mg/L M-31AB
Alkalinity, bicarbonate 1.0 mg/L M-50B
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Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total 0.9 mg/L M-21B
Alkalinity, bicarbonate 0.9 mg/L FB080409-GW

PB (prep blank) Total phosphorus 0.008 mg/L All samples in SDG R0904290

ICB/CCB Alkalinity, total 1.0 mg/L All samples in SDG R0904290

PB (prep blank) Ammonia as N 0.015 mg/L M-50B
M-21B
FB080409-GW

ICB/CCB Ammonia as N 0.0448 mg/L M-50B
Bromide 0.061 mg/L M-21B

FB080409-GW

PB (prep blank) Chloride
Ammonia as N

0.12 mg/L
0.008 mg/L

M-31AB

ICB/CCB Chloride
Ammonia as N

0.130 mg/L
0.0251 mg/L

M-31AB

ICB/CCB Total phosphorus 0.008 mg/L M-31AB
M-50B
M-21B

PB (prep blank) Chloride 0.13 mg/L FB080409-GW

ICB/CCB Chloride
Total phosphorus

0.127 mg/L 
0.0166 mg/L

FB080409-GW

PB (prep blank) Chloride 0.15 mg/L M-50B
M-21B

ICB/CCB Chloride 0.157 mg/L M-50B
M-21B

PB (prep blank) Sulfate 0.17 mg/L M-21B

ICB/CCB Sulfate 0.166 mg/L M-21B

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

M-31AB Total phosphorus 0.046 mg/L 0.050U mg/L

M-50B Total phosphorus (2X) 0.05 mg/L 0.10U mg/L

M-21B Total phosphorus 0.018 mg/L 0.050U mg/L

FB080409-GW Total phosphorus 0.014 mg/L 0.050U mg/L
Ammonia as N 0.035 mg/L 0.050U mg/L
Alkalinity, total 1.9 mg/L 2.0U mg/L
Alkalinity, bicarbonate 1.9 mg/L 2.0U mg/L
Chloride 1.3 mg/L 2.0U mg/L

Sample FB080409-GW was identified as a field blank. No contaminant concentrations 
were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB080409-GW 8/4/09 Alkalinity, total 1.9 mg/L M-21B
Alkalinity, bicarbonate 1.9 mg/L
Ammonia as N 0.035 mg/L
Total organic carbon 0.2 mg/L
Chloride 1.3 mg/L
pH 5.89 units
Total phosphorus 0.014 mg/L
Sulfate 0.9 mg/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-21B Total phosphorus 0.018 mg/L 0.050U mg/L

Sample MC-3B-FILT (from SDG R0902886) was identified as a filter blank. No 
contaminant concentrations were found in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.
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V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

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

VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0904290 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0904290

SDG Sample Analyte Flag Aor P Reason (Code)

R0904290 M-31AB Hexavalent chromium J- (all detects) P Technical holding times
M-50B UJ (all non-detects) (h)

R0904290 M-50B Cyanide J- (all detects) A Sample condition
R (all non-detects) (preservation) (pH)

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

the PQL. (sp)

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

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0904290 M-31AB Total phosphorus 0.050U mg/L A bl

R0904290 M-50B Total phosphorus (2X) 0.10U mg/L A bl

R0904290 M-21B Total phosphorus 0.050U mg/L A bl

R0904290 FB080409-GW Total phosphorus
Ammonia as N
Alkalinity, total
Alkalinity, bicarbonate
Chloride

0.050U mg/L 
0.050U mg/L

2.0U mg/L
2.0U mg/L
2.0U mg/L

A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0904290

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0904290 M-21B Total phosphorus 0.050U mg/L A bf

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

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 21991A6__________  VALIDATION COMPLETENESS WORKSHEET Date: IH^O^
SDG #: R0904290__________ Stage 2B Page:_L0f I
Laboratory: Columbia Analytical Services Reviewer:

2nd Reviewer: i __^

METHOD: (Analyte) Alkalinity (SM2320BL Ammonia-N(ERA Method 350.1L Bromide. Chloride. Nitrate-N. Sulfate (ERA 
SW846 Method 9056). €Mji ata (CPA Metl mU 300. tfTf^niae (ERA SW846 Method 9012A). Dissolved Hexavalent Chromium 
(ERA Method 218.6). Nitrite-N (ERA Method 353.2). pH (ERA SW846 Method 9040B). Surfactants (SM5540C). Perchlorate 
(ERA Method 314.0), Total Phosphorus (ERA Method 365.1). TOC (ERA SW846 Method 9060), f ITg A
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

X/aliHat-inn Aroa nnmmantc

I. Technical holding times Su; Sampling dates: 1 ^ f 0*7

Ila. Initial calibration A
lib. Calibration verification A

III. Blanks

IV Surrogate Spikes

V Matrix Spike/Matrix Spike Duplicates AJ

VI. Duplicates N
- \r ■

t ^
VII. Laboratory control samples A IjCS

VIII. Sample result verification N

IX. Overall assessment of data /A

X. Field duplicates N .
Yl Fi^lH hlanWc f<5 = H

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: _
( aja\sLJ (

i M-31AB 11 21 31

2 M-50B 12 22 32

3 M-21B 13 23 33

4 FB080409-GW 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC #: 2199^- 6 
SDG #: See Cover

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:/__of /
Reviewer:

2nd reviewer: -b^

SamnlA ID Matriv Paramptpr

I CAlk pH Br Cl NO, NO, SO, NH, TOC CN Cr6' T-P MBAS TDS TSS Cond^CIO, Cioj)

M fAik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS)TDS TSS Cond (CIO, Cia^)

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Crs+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6f T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr®+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Crs+ T-P MBAS TDS TSS Copd CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6' T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6' T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6^ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Comments:
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LDC Report# 21991B6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase 
Henderson, Nevada

September 8, 2009

November 19, 2009

Soil/Water

Wet Chemistry

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905115

Sample Identification

EB090809-SC1
SA54-10B
SA54-20B
SA54-31B
SA50-12B
SA50009-12B
SA50-25B
SA50-36B
SA170-20B
SA170-31B
SA170-0.5B
SA170-10B
SA135-0.5B
SA135-10B
SA135009-10B
SA135-25B
SA135-37B
SA54-31BMS
SA54-31BMSD
SA54-31BDUP '

Investigation,
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Introduction

This data review covers 19 soil samples and one water sample listed on the cover 
sheet. The analyses were per Standard Method 2320B for Alkalinity, ERA Method
350.1 for Ammonia as Nitrogen, ERA SW 846 Method 9056 for Bromide, Chloride, 
Nitrate as Nitrogen, and Sulfate, ERA Method 300.1 for Chlorate, ERA SW 846 Method 
9012A for Cyanide, ERA SW 846 Method 7199 for Hexavalent Chromium, ERA Method
353.2 for Nitrite as Nitrogen, ERA SW 846 Methods 9040B and 9045C for pH, 
Standard Method 5540C for Surfactants, ERA Method 314.0 for Perchlorate, ERA 
Method 365.1 for Total Phosphorus, and Lloyd/Kahn Method and ERA SW 846 
Method 9060 for Total Organic Carbon.

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.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.

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. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable with the following exceptions:

Date
Lab.

Reference/ID Analyte %R (Limits) Associated Samples Flag A or P

9/9/09 ccv Surfactants 115 (90-110) All water samples in 
SDG R0905115

J+ (all detects) P

III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total 1.0 mg/L All water samples in SDG R0905115
Alkalinity, bicarbonate 1.0 mg/L
Chloride 0.16 mg/L
Total phosphorus 0.008 mg/L
Sulfate 01 mg/L

ICB/CCB Alkalinity, total 1.8 mg/L All water samples in SDG R0905115
Chloride 0.166 mg/L
Total phosphorus 0.0076 mg/L
Sulfate 0.099 mg/L
Ammonia as N 0.0284 mg/L

PB (prep blank) Alkalinity, total 18 mg/Kg SA54-10B
Alkalinity, bicarbonate 18 mg/Kg SA54-20B
Chloride 1 mg/Kg SA54-31B
Sulfate 0.9 mg/Kg
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Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate

12 mg/Kg
12 mg/Kg

SA50-12B
SA50009-12B
SA50-25B
SA50-36B
SA170-20B
SA170-31B
SA170-0.5B
SA170-10B
SA135-0.5B
SA135-10B
SA135009-10B
SA135-25B
SA135-37B

PB (prep blank) Chloride 0.5 mg/Kg SA170-31B
SA170-0.5B
SA170-10B
SA135-0.5B
SA135-10B
SA135009-10B
SA135-25B
SA135-37B

PB (prep blank) Total organic carbon 40 mg/Kg All soil samples in SDG R0905115

ICB/CCB Total organic carbon 116.0 mg/Kg All soil samples in SDG R0905115

PB (prep blank) Total phosphorus 1.3 mg/Kg SA50-36B
SA170-20B
SA170-31B
SA170-0.5B
SA170-10B
SA135-0.5B
SA135-10B
SA135009-10B
SA135-25B
SA135-37B

PB (prep blank) Total phosphorus 1.0 mg/Kg SA54-10B
SA54-20B
SA54-31B
SA50-12B
SA50009-12B
SA50-25B

ICB/CCB Chloride
Sulfate

0.073 mg/L
0.061 mg/L

SA54-31 BDUP
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Chloride 0.136 mg/L SA54-20B
SA54-31B
SA50-12B
SA50009-12B
SA50-25B
SA50-36B
SA170-20B
SA170-31B
SA170-0.5B
SA170-10B
SA135-0.5B
SA135-10B
SA135009-10B

ICB/CCB Chloride 0.104 mg/L SA135-25B
Sulfate 0.109 mg/L SA135-37B

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

EB090809-S01 Total phosphorus 0.012 mg/L 0.050U mg/L

SA54-10B Chloride 1.5 mg/Kg 2.1 U mg/Kg

SA54-31B Total organic carbon 190 mg/Kg 290U mg/Kg

SA170-31B Total organic carbon 180 mg/Kg 300U mg/Kg

SA135-37B Total organic carbon 200 mg/Kg 300U mg/Kg

Sample EB090809-S01 was identified as an equipment blank. No contaminant 
concentrations were found in this blank with the following exceptions:
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Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB090809-S01 9/8/09 Ammonia as N 0.100 mg/L SA54-10B
Total organic carbon 0.2 mg/L SA54-20B
Chloride 2.8 mg/L SA54-31B
Nitrate as N 0.93 mg/L SA50-12B
PH 4.36 units SA50009-12B
Total phosphorus 0.012 mg/L SA50-25B
Sulfate 3.8 mg/L SA50-36B
Surfactants 0.031 mg/L SA170-20B

SA170-31B
SA170-0.5B
SA170-10B

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

Reported Modified Final
Sample Analyte Concentration Concentration

SA54-10B Chloride 1.5 mg/Kg 2.1 U mg/Kg
Nitrate as N 1.16 mg/Kg 1.16J+ mg/Kg
Sulfate 17.5 mg/Kg 17.5J+ mg/Kg

SA54-20B Nitrate as N 2.14 mg/Kg 2.14J+ mg/Kg

SA54-31B Total organic carbon 190 mg/Kg 290U mg/Kg
Nitrate as N 3.26 mg/Kg 3.26J+ mg/Kg

SA50-12B Nitrate as N 22.1 mg/Kg 22.1 J+ mg/Kg
Surfactants 1.3 mg/Kg 2.1U mg/Kg

SA50009-12B Nitrate as N 21.7 mg/Kg 21.7J+ mg/Kg
Surfactants 1.4 mg/Kg 2.1U mg/Kg

SA50-25B Nitrate as N 2.52 mg/Kg 2.52J+ mg/Kg
Sulfate 267 mg/Kg 267J+ mg/Kg
Surfactants 0.9 mg/Kg 2.1U mg/Kg

SA50-36B Chloride 184 mg/Kg 184J+ mg/Kg
Nitrate as N 1.67 mg/Kg 1.67J+ mg/Kg

SA170-20B Nitrate as N 5.06 mg/Kg 5.06J+ mg/Kg
Surfactants 1.3 mg/Kg 2.6U mg/Kg

SA170-31B Total organic carbon 180 mg/Kg 300U mg/Kg
Chloride 202 mg/Kg 202J+ mg/Kg
Nitrate as N 2.39 mg/Kg 2.39J+ mg/Kg
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA170-0.5B Nitrate as N 1.82 mg/Kg 1.82J+ mg/Kg
Sulfate 258 mg/Kg 258J+ mg/Kg
Surfactants 1.8 mg/Kg 2.2U mg/Kg

SA170-10B Chloride 169 mg/Kg 169J+ mg/Kg
Nitrate as N 1.32 mg/Kg 1.32J+ mg/Kg
Sulfate 261 mg/Kg 261J+ mg/Kg

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

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072909-SO 7/29/09 Perchlorate 0.5 ug/L SA54-10B
Ammonia as N 1.71 mg/L SA54-20B
Total organic carbon 0.5 mg/L SA54-31B
Chloride 6.2 mg/L SA50-12B
Nitrate as N 1.02 mg/L SA50009-12B
Sulfate 8.0 mg/L SA50-25B
Surfactants 0.168 mg/L SA50-36B
Total phosphorus 0.007 mg/L SA170-20B
pH 3.48 units SA170-31B

SA170-0.5B
SA170-10B

FB080309-SO 8/3/09 Alkalinity, total 3.0 mg/L SA135-0.5B
Alkalinity, bicarbonate 3.0 mg/L SA135-10B
Ammonia as N 0.113 mg/L SA135009-10B
Total organic carbon 1.2 mg/L SA135-25B
Chloride 3.9 mg/L SA135-37B
Nitrate as N 0.65 mg/L
pH 6.48 units
Total phosphorus 0.015 mg/L
Total dissolved solids 22 mg/L
Sulfate 1.6 mg/L
Surfactants 0.043 mg/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

SA54-10B Chloride 1.5 mg/Kg 2.1 U mg/Kg
Nitrate as N 1.16 mg/Kg 1.16J+ mg/Kg
Sulfate 17.5 mg/Kg 17.5J+ mg/Kg

SA54-20B Chloride 283 mg/Kg 283J+ mg/Kg
Nitrate as N 2.14 mg/Kg 2.14J+ mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA54-31B Total organic carbon 190 mg/Kg 290U mg/Kg
Chloride 286 mg/Kg 286J+ mg/Kg
Nitrate as N 3.26 mg/Kg 3.26J+ mg/Kg

SA50-12B Nitrate as N 22.1 mg/Kg 22.1 J+ mg/Kg
Surfactants 1.3 mg/Kg 2.1 U mg/Kg

SA50009-12B Nitrate as N 21.7 mg/Kg 21.7J+ mg/Kg
Surfactants 1.4 mg/Kg 2.1 U mg/Kg

SA50-25B Chloride 374 mg/Kg 374J+ mg/Kg
Nitrate as N 2.52 mg/Kg 2.52J+ mg/Kg
Sulfate 267 mg/Kg 267J+ mg/Kg
Surfactants 0.9 mg/Kg 2.1 U mg/Kg

SA50-36B Chloride 184 mg/Kg 184J+ mg/Kg
Nitrate as N 1.67 mg/Kg 1.67J+ mg/Kg

SA170-20B Chloride 406 mg/Kg 406J+ mg/Kg
Nitrate as N 5.06 mg/Kg 5.06J+ mg/Kg
Surfactants 1.3 mg/Kg 2.6U mg/Kg

SA170-31B Total organic carbon 180 mg/Kg 300U mg/Kg
Chloride 202 mg/Kg 202J+ mg/Kg
Nitrate as N 2.39 mg/Kg 2.39J+ mg/Kg

SA170-0.5B Chloride 315 mg/Kg 315J+ mg/Kg
Nitrate as N 1.82 mg/Kg 1.82J+ mg/Kg
Sulfate 258 mg/Kg 258J+ mg/Kg
Surfactants 1.8 mg/Kg 2.2U mg/Kg

SA170-10B Chloride 169 mg/Kg 169J+ mg/Kg
Nitrate as N 1.32 mg/Kg 1.32J+ mg/Kg
Sulfate 261 mg/Kg 261J+ mg/Kg

SA135-0.5B Chloride 289 mg/Kg 289J+ mg/Kg
Nitrate as N 3.77 mg/Kg 3.77J+ mg/Kg
Surfactants 1.3 mg/Kg 2.1 U mg/Kg

SA135-10B Ammonia as N 0.24 mg/Kg 0.53U mg/Kg
Chloride 215 mg/Kg 215J+ mg/Kg
Nitrate as N 2.00 mg/Kg 2.00J+ mg/Kg

SA135009-1 OB Chloride 224 mg/Kg 224J+ mg/Kg
Nitrate as N 2.61 mg/Kg 2.61 J+ mg/Kg

SA135-25B Alkalinity, total 138 mg/Kg 138J+ mg/Kg
Alkalinity, bicarbonate 138 mg/Kg 138J+ mg/Kg
Ammonia as N 0.19 mg/Kg 0.67U mg/Kg
Nitrate as N 6.29 mg/Kg 6.29J+ mg/Kg
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA135-37B Total organic carbon 200 mg/Kg 300U mg/Kg
Chloride 252 mg/Kg 252J+ mg/Kg
Nitrate as N 2.21 mg/Kg 2.21 J+ mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits with the following exceptions:

Spike ID 
(Associated 
Samples) Analyte

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits) Flag AorP

SA54-31 BMS 
(SA54-10B
SA54-20B
SA54-31B
SA50-12B
SA50009-12B
SA50-25B
SA50-36B
SA170-20B
SA170-31B
SA170-0.5B
SA170-10B)

Total phosphorus 219 (75-125) J+ (all detects) A

SA54-31 BMS 
(SA54-10B
SA54-20B
SA54-31B
SA50-12B
SA50009-12B
SA50-25B
SA50-36B
SA170-20B
SA170-31B
SA170-0.5B 
SA170-10B)

Surfactants 51 (75-125) J- (all detects)
UJ (all non-detects)

A

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions:
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DUP ID
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP

SA54-31BDUP 
(SA54-10B
SA54-20B
SA54-31B
SA50-12B
SA50009-12B
SA50-25B
SA50-36B
SA170-20B
SA170-31B
SA170-0.5B
SA170-10B)

Total phosphorus 30 (<20) J (all detects)
UJ (all non-detects)

A

VI. Laboratory Control Samples

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

VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

VIII. 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 R0905115 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

Samples SA50-12B and SA50009-12B and samples SA135-10B and SA135009-1 OB were 
identified as field duplicates. No contaminant concentrations were detected in any of the 
samples with the following exceptions:
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags Aor PSA50-12B SA50009-12B

Alkalinity, total 329 mg/Kg 307 mg/Kg 7 (<50) - - -

Alkalinity, bicarbonate 320 mg/Kg 290 mg/Kg 10 (<50) - - -

Alkalinity, carbonate 9 mg/Kg 17 mg/Kg - 8 (<21) - -

Bromide 0.9 mg/Kg 0.9 mg/Kg - 0(<1.1) - -

Chloride 909 mg/Kg 902 mg/Kg 1 (<50) - - -

Hexavalent chromium 2.86 mg/Kg 3.13 mg/Kg 9 (<50) - - -

Hexavalent chromium 2.88 mg/Kg 3.11 mg/Kg 8 (<50) - - -

Nitrate as N 22.1 mg/Kg 21.7 mg/Kg 2 (<50) - - -

PH 9.62 units 9.69 units 1 (<50) - - -

Sulfate 1500 mg/Kg 1720 mg/Kg 14 (<50) - - -

Surfactants 1.3 mg/Kg 1.4 mg/Kg - 0.1 (<2.1) - -

Total organic carbon 2100 mg/Kg 2240 mg/Kg 6 (<50) - - -

Total phosphorus 843 mg/Kg 721 mg/Kg 16 (<50) - - -

Chlorate 2540000 ug/Kg 2500000 ug/Kg 2 (<50) - - -

Perchlorate 191000 ug/Kg 213000 ug/Kg 11 (<50) - - -

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorPSA135-10B SA135009-10B

Alkalinity, total 1190 mg/Kg 1100 mg/Kg 8 (<50) - - -

Alkalinity, bicarbonate 1090 mg/Kg 1010 mg/Kg 8 (<50) - - -

Alkalinity, carbonate 101 mg/Kg 84 mg/Kg - 17 (<21) - -
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorPSA135-10B SA135009-1 OB

Chloride 215 mg/Kg 224 mg/Kg 4 (<50) - - -

Nitrate as N 2.00 mg/Kg 2.61 mg/Kg - 0.61 (<0.53) J (all detects) A

Nitrite as N 0.11 mg/Kg 0.10 mg/Kg - 0.01 (<0.11) - -

pH 9.85 units 9.79 units 1 (<50) - - -

Sulfate 293 mg/Kg 439 mg/Kg 40 (<50) - - -

Total organic carbon 1150 mg/Kg 900 mg/Kg 24 (<50) - - -

Total phosphorus 961 mg/Kg 907 mg/Kg 6 (<50) - - -

Chlorate 170000 ug/Kg 177000 ug/Kg 4 (<50) - - -

Perchlorate 8850 ug/Kg 9360 ug/Kg 6 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0905115

SDG Sample Analyte Flag AorP Reason (Code)

R0905115 EB090809-S01 Surfactants J+ (all detects) P Calibration (CCV %R) (c)

R0905115 SA54-10B
SA54-20B
SA54-31B
SA50-12B
SA50009-12B
SA50-25B
SA50-36B
SA170-20B
SA170-31B
SA170-0.5B
SA170-10B

Total phosphorus J+ (all detects) A Matrix spike/Matrix spike 
duplicates (%R) (m)

R0905115 SA54-10B
SA54-20B
SA54-31B
SA50-12B
SA50009-12B
SA50-25B
SA50-36B
SA170-20B
SA170-31B
SA170-0.5B
SA170-10B

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

A Matrix spike/Matrix spike 
duplicates (%R) (m)

R0905115 SA54-10B
SA54-20B
SA54-31B
SA50-12B
SA50009-12B
SA50-25B
SA50-36B
SA170-20B
SA170-31B
SA170-0.5B
SA170-10B

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

A Duplicate sample 
analysis (RPD) (Id)
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SDG Sample Analyte Flag AorP Reason (Code)

R0905115 EB090809-S01
SA54-10B
SA54-20B
SA54-31B
SA50-12B
SA50009-12B
SA50-25B
SA50-36B
SA170-20B
SA170-31B
SA170-0.5B
SA170-10B
SA135-0.5B
SA135-10B
SA135009-10B 
SA135-25B
SA135-37B

All analytes reported below 
the PQL.

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

R0905115 SA135-10B
SA135009-10B

Nitrate as N J (all detects) A Field duplicates 
(Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0905115

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905115 EB090809-S01 Total phosphorus 0.050U mg/L A bl

R0905115 SA54-10B Chloride 2.1 U mg/Kg A bl

R0905115 SA54-31B Total organic carbon 290U mg/Kg A bl

R0905115 SA170-31B Total organic carbon 300U mg/Kg A bl

R0905115 SA135-37B Total organic carbon 300U mg/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Equipment Blank Data Qualification Summary - SDG R0905115

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905115 SA54-10B Chloride 2.ID mg/Kg A be
Nitrate as N 1.16J+ mg/Kg
Sulfate 17.5J+ mg/Kg

R0905115 SA54-20B Nitrate as N 2.14J+ mg/Kg A be
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Modified Final
SDG Sample Analyte Concentration AorP Code

R0905115 SA54-31B Total organic carbon 290U mg/Kg A be
Nitrate as N 3.26J+ mg/Kg

R0905115 SA50-12B Nitrate as N 22.1 J+ mg/Kg A be
Surfactants 2.1 U mg/Kg

R0905115 SA50009-12B Nitrate as N 21.7J+ mg/Kg A be
Surfactants 2.1 U mg/Kg

R0905115 SA50-25B Nitrate as N 2.52J+ mg/Kg A be
Sulfate 267J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905115 SA50-36B Chloride 184J+ mg/Kg A be
Nitrate as N 1.67J+ mg/Kg

R0905115 SA170-20B Nitrate as N 5.06J+ mg/Kg A be
Surfactants 2.6U mg/Kg

R0905115 SA170-31B Total organic carbon 300U mg/Kg A be
Chloride 202J+ mg/Kg
Nitrate as N 2.39J+ mg/Kg

R0905115 SA170-0.5B Nitrate as N 1.82J+ mg/Kg A be
Sulfate 258J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905115 SA170-10B Chloride 169J+ mg/Kg A be
Nitrate as N 1.32J+ mg/Kg
Sulfate 261J+ mg/Kg

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0905115

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905115 SA54-10B Chloride 2.1 U mg/Kg A bf
Nitrate as N 1.16J+ mg/Kg
Sulfate 17.5J+ mg/Kg

R0905115 SA54-20B Chloride 283J+ mg/Kg A bf
Nitrate as N 2.14J+ mg/Kg

R0905115 SA54-31B Total organic carbon 290U mg/Kg A bf
Chloride 286J+ mg/Kg
Nitrate as N 3.26J+ mg/Kg
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Modified Final
SDG Sample Analyte Concentration Aor P Code

R0905115 SA50-12B Nitrate as N 22.1J+ mg/Kg A bf
Surfactants 2.1 U mg/Kg

R0905115 SA50009-12B Nitrate as N 21.7J+ mg/Kg A bf
Surfactants 2.1 U mg/Kg

R0905115 SA50-25B Chloride 374J+ mg/Kg A bf
Nitrate as N 2.52J+ mg/Kg
Sulfate 267J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905115 SA50-36B Chloride 184J+ mg/Kg A bf
Nitrate as N 1.67J+ mg/Kg

R0905115 SA170-20B Chloride 406J+ mg/Kg A bf
Nitrate as N 5.06J+ mg/Kg
Surfactants 2.6U mg/Kg

R0905115 SA170-31B Total organic carbon 300U mg/Kg A bf
Chloride 202J+ mg/Kg
Nitrate as N 2.39J+ mg/Kg

R0905115 SA170-0.5B Chloride 315J+ mg/Kg A bf
Nitrate as N 1.82J+ mg/Kg
Sulfate 258J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905115 SA170-10B Chloride 169J+ mg/Kg A bf
Nitrate as N 1.32J+ mg/Kg
Sulfate 261J+ mg/Kg

R0905115 SA135-0.5B Chloride 289J+ mg/Kg A bf
Nitrate as N 3.77J+ mg/Kg
Surfactants 2.1U mg/Kg

R0905115 SA135-10B Ammonia as N 0.53U mg/Kg A bf
Chloride 215J+ mg/Kg
Nitrate as N 2.00J+ mg/Kg

R0905115 SA135009-1 OB Chloride 224J+ mg/Kg A bf
Nitrate as N 2.61 J+ mg/Kg

R0905115 SA135-25B Alkalinity, total 138J+ mg/Kg A bf
Alkalinity, bicarbonate 138J+ mg/Kg
Ammonia as N 0.67U mg/Kg
Nitrate as N 6.29J+ mg/Kg

R0905115 SA135-37B Total organic carbon 300U mg/Kg A bf
Chloride 252J+ mg/Kg
Nitrate as N 2.21J+ mg/Kg
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Tronox Northgate Henderson
LDC #: 21991B6__________  VALIDATION COMPLETENESS WORKSHEET Date
SDG #: R0905115__________ Stage 2B Page: i of \
Laboratory: Columbia Analytical Services Reviewer:

2nd Reviewer. ^__y

METHOD: (Analyte) Alkalinity (SM2320BL Ammonia-N (ERA Method 350.1L Bromide. Chloride. Nitrate-N. Sulfate (ERA 
SW846 Method 9056), Chlorate (ERA Method 300.1), Cyanide (ERA SW846 Method 9012A), Dissolved Hexavalent Chromium 
(-EPA Method 218.6). Hexavalent Chromium (ERA SW846 Method 7199). Nitrite-N (ERA Method 353.2), pH (ERA SW846 
Method 9040B/9045D), Surfactants (SM5540C), Perchlorate (ERA Method 314.0), Total Phosphorus (ERA Method 365.1). 
TOC (Llovd/Kahn / ERA SW846 Method 9060),
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

X/aliHatirm Aroa ftnmmontQ

I. Technical holding times A Sampling dates: ^^ ^l ^

Ila. Initial calibration

lib. Calibration verification SK/

III. Blanks w
IV Surrogate Spikes A ,
V Matrix Spike/Matrix Spike Duplicates SuT

VI. Duplicates cop

VII. Laboratory control samples A LC5/D

VIII. Sample result verification N

IX. Overall assessment of data A

X Field duplicates "csJTTTRvsl

Yl Pic&lrl hlankc SW \ 5 ?(S-^OT7.qcO-SO .P^OffoW-SO

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: t
________ PV\\ w»lV sen I ^Ac-~cr> -t I ~ U/q-te/l—

i EB090809-S01 11 SA170-0.5B 21 31

2 SA54-10B 12 SA170-10B 22 32 (ffeS (l-Ml

3 SA54-20B 13 SA135-0.5B 23 33 (.5-^

4 SA54-31B 14 SA135-10B 24 34

5 SA50-12B 15 SA135009-10B 25 35

6 SA50009-12B 16 SA135-25B 26 36

7 SA50-25B 17 SA135-37B 27 37

8 SA50-36B 18 SA54-31BMS 28 38

9 SA170-20B 19 SA54-31BMSD 29 39

10 SA170-31B 20 SA54-31BDUP 30 40

Notes:

21991 B6W.wpd



LDC #: 21991^)6 VALIDATION FINDINGS WORKSHEET
SDG #: See Cover Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: ( of / 
Reviewer:

2nd reviewer:

.^amnlA ID Matrix Parampfpr

i- \n fAlk pH Br Cl NO, NO, SO, NH, JOC)CnCc^ T-P MBAS)TDS TSS Cond(ciO, CIO^

i.vytf
--------------------------- -------------------------- ----------------------------- --------------------- —------->
Aik pH Br Cl NO, NO, SO, NH, TOC(CN^Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

af CAH^ pH( Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS)TDS TSS Cond [6o, cioT\

iq Aik pH Br Cl NO. NO. SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO, \

V^10 ('AliTpH Br Cl NO, NO, SO, NH, TOC CN Cr6' T-P MBA^ TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6' T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr5" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6' T-P MBAS TDS TSS Cond CIO, CIO,

Comments:

TrnnnyWptr.hpm wnd



Re
vi

ew
er

: 
M

'2
--

 
2n

d 
Re

vi
ew

er
:



V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S
 W

O
R

K
S

H
E

E
T

 
B

la
n
k
s

P
ag

e_
__

of
 ^

R
ev

ie
w

er
: 

C
i2

—
 

2n
d 

R
ev

ie
w

er
: 

^

LD
C 

#:
 2

19
91

B
6 

SD
G

 #
: 

S
ee

 C
ov

er

R
ea

so
n 

C
od

e:
 b

l
M

ET
H

O
D

: 
In

or
ga

ni
cs

, 
M

et
ho

d 
S

ee
 C

ov
er

2f
ea

se
 s

ee
 q

ua
lif

ic
at

io
ns

 b
el

ow
 fo

r a
ll 

qu
es

tio
ns

 a
ns

w
er

ed
 "

N"
 

N
ot

 a
pp

lic
ab

le
 q

ue
st

io
ns

 a
re

 id
en

tif
ie

d 
as

 "
N/

A"
.

Y
\N
 

N
/A
 

W
er

e 
al

l s
am

pl
es

 a
ss

oc
ia

te
d 

w
ith

 a
 g

iv
en

 m
et

ho
d 

bl
an

k?
Y 

/N
 

N
/A
 

W
er

e 
an

y 
in

or
ga

ni
c 

co
nt

am
in

an
ts

 d
et

ec
te

d 
ab

ov
e 

th
e 

re
po

rti
ng

 l
im

it 
in 

th
e 

m
et

ho
d 

bl
an

ks
? 

If 
ye

s,
 p

le
as

e 
se

e 
qu

al
ifi

ca
tio

ns
 b

el
ow

.

A
ss

oc
ia

te
d 

S
am

pl
es

:
A

ll 
W

at
er

C
on

e,
 u

ni
ts

: 
m

q/
L

Sa
m

pl
e 

Id
en

tif
ic

at
io

n
Bl

an
k 

ID
M

ax
im

um
IC

B/
CC

B
(m

g/
L)

Bl
an

k
Ac

tio
n 

Li
m

it
An

aly
te

(m
g/L

).

Al
k.,

 B
ica

rb

0.1
66

0.
01

2/
0.0

50
0.0

07
6

0 
00

8

0.0
99

n 
07

64

A
ss

oc
ia

te
d 

S
am

pl
es

:
C

on
e,

 u
ni

ts
: 

m
q/

K
c

Sa
m

pl
e 

Id
en

tif
ic

at
io

n
M

ax
im

um
IC

B/
CC

B
(m

g/
L)

Bl
an

k
Ac

tio
n  

Li
m

it
Bl

an
k 

ID
An

aly
te

Al
k.,

 T
ota

l

Al
k..

 B
ica

rb
.

1.5
/2

.1

21
99

1B
6.w

pd



V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S
 W

O
R

K
S

H
E

E
T

 
B

la
n
k
s

Pa
ge

: 
‘—

'o
f 

R
ev

ie
w

er
: 

<~
^Z

 
2n

d 
R

ev
ie

w
er

:_
__

£

LD
C 

#:
 2

19
91

B6
 

SD
G

 #
: 

S
ee

 C
ov

er

R
ea

so
n 

C
od

e:
 b

l
M

ET
H

O
D

: 
In

or
ga

ni
cs

, 
M

et
ho

d 
Se

e 
C

ov
er

E
te

as
e 

se
e 

qu
al

ifi
ca

tio
ns

 b
el

ow
 fo

r a
ll 

qu
es

tio
ns

 a
ns

w
er

ed
 "

N"
. 

N
ot

 a
pp

lic
ab

le
 q

ue
st

io
ns

 a
re

 i
de

nt
ifi

ed
 a

s 
"N

/A
".

Y
jN
 

N
/A
 

W
er

e 
al

l s
am

pl
es

 a
ss

oc
ia

te
d 

w
ith

 a
 g

iv
en

 m
et

ho
d 

bl
an

k?
Y

/N
 

N
/A
 

W
er

e 
an

y 
in

or
ga

ni
c 

co
nt

am
in

an
ts

 d
et

ec
te

d 
ab

ov
e 

th
e 

re
po

rti
ng

 l
im

it 
in 

th
e 

m
et

ho
d 

bl
an

ks
? 

If 
ye

s,
 p

le
as

e 
se

e 
qu

al
ifi

ca
tio

ns
 b

el
ow

A
ss

oc
ia

te
d 

Sa
m

pl
es

: 
5-

17
C

on
e,

 u
ni

ts
: 

m
q/

K
q

Sa
m

pl
e 

Id
en

tif
ica

tio
n

Bl
an

k
Ac

tio
n 

Li
m

it
An

aly
te

Bl
an

k 
ID

M
ax

im
um

IC
B/

CC
B

(m
g/L

)
No

 Q
ua

lif
ier

s
(m

g/K
g)

Al
k.,

 B
ica

rb
.

A
ss

oc
ia

te
d 

Sa
m

pl
es

:
10

-1
7

C
on

e,
 u

ni
ts

: 
m

q/
K

c

Sa
m

pl
e 

Id
en

tif
ic

ati
on

M
ax

im
um

IC
B/

CC
B

(m
g/L

)

Bl
an

k
Ac

tio
n  

Li
m

it
An

aly
te

Bl
an

k 
ID

No
 Q

ua
lif

ier
s

(m
g/K

g)

A
ss

oc
ia

te
d 

Sa
m

pl
es

: 
A

ll 
So

il
C

on
e,

 u
ni

ts
: 

m
q/

K
q

Sa
m

pl
e 

Id
en

tif
ica

tio
n

An
aly

te
| 

M
ax

im
um

 
IC

B/
CC

B 
(m

g/
Kg

)

Bl
an

k
Ac

tio
n 

Li
m

it
Bl

an
k 

ID

(m
g/K

g)

TO
P.

A
ss

oc
ia

te
d 

Sa
m

pl
es

:
C

on
e,

 u
ni

ts
: 

m
q/

K
c

Sa
m

pl
e 

Id
en

tif
ica

tio
n

Bl
an

k 
ID

M
ax

im
um

IC
B/

CC
B

(m
g/L

)

Bl
an

k
Ac

tio
n 

Li
m

it
An

aly
te

No
 Q

ua
lif

ier
s

(m
g/K

g)

21
99

1B
6.w

pd



P
aq

e~
^o

f 
*
3

 
R

ev
ie

w
er

: 
Q

jC
1—

 
2n

d 
R

ev
ie

w
er

: 
^
/\



P
ag

er
__

of
 '

R
ev

ie
w

er
: 
d
X

Z
~

 
2n

d 
R

ev
ie

w
er

:





Pa
ge

:_
_

of
_

R
ev

ie
w

er
: 

—
2n

d 
R

ev
ie

w
er

:



M
ET

H
O

D
: I

no
rg

an
ic

s, 
M

et
ho

d 
__

__
__

__

LD
C 

#:
 U

®
f(

 
V

A
LI

D
A

TI
O

N
 F

IN
D

IN
G

S 
W

O
R

K
SH

E
E

T
sd

g
 #

: 
M

at
ri

x 
S

pi
ke

 A
na

ly
si

s
Pa

ge
:_

Re
vi

ew
er

:_
2n

d 
Re

vi
ew

er
:

of

4
^

-E
le

as
e 

se
e 

qu
al

ifi
ca

tio
ns

 b
el

ow
 fo

r a
ll 

qu
es

tio
ns

 a
ns

w
er

ed
 “

N"
. N

ot
 a

pp
lic

ab
le

 q
ue

st
io

ns
 a

re
 id

en
tif

ie
d 

as
 “N

/A
" 

v
^-

N
 N

/A
 

W
as

 a
 m

at
rix

 s
pi

ke
 a

na
ly

ze
d 

fo
r 

ea
ch

 m
at

rix
 in

 th
is 

SD
G

? 
^

Y(
1n

|) 
N/

A~
 

W
er

e 
m

at
rix

 sp
ik

e 
pe

rc
en

t r
ec

ov
er

ie
s 

(%
R)

 w
ith

in
 th

e 
co

nt
ro

l l
im

its
 o

(7
5-

12
£J

 (8
5-

11
5%

 fo
r M

et
ho

d 
30

0.
0)

? 
If 

th
e 

sa
m

pl
e 

co
nc

en
tra

tio
n 

ex
ce

ed
ed

 th
e s

pi
ke

 
co

nc
en

tra
tio

n 
by

 a
 fa

ct
or

 o
f 4

 o
r m

or
e,
 n

o 
ac

tio
n 

w
as

 ta
ke

n.
LE

VE
L 

BA
ON

LY
:

Y 
N
 N

/A
 )
 

W
er

e 
re

ca
lc

ul
at

ed
 r

es
ul

ts
 a

cc
ep

ta
bl

e?
 

Se
e 

Le
ve

l I
V 

R
ec

al
cu

la
tio

n 
W

or
ks

he
et

 fo
r r

ec
al

cu
la

tio
ns

.

A»
«o

cta
ted

 S
am

pl
es

■A
 

(
rr

T
)

■
tT

" 
I i

 S
T

 I A
- 

^

C
om

m
en

ts
:





M
ET

H
O

D
: I

no
rg

an
ic

s, 
M

et
ho

d 
C

£
X

jJ
lA

—
-

LD
C 

»:
 

V
A

LI
D

A
TI

O
N
 F

IN
D

IN
G

S 
W

O
R

K
SH

E
E

T
SD

G
 #

: 
C

O
k 

RJ
<L

^
 

D
up

li
ca

te
 A

na
ly

si
s

Pa
ge

 4_
__

of
_l

Re
vi

ew
er

: 
C

2^
-^

 
2n

d 
Re

vi
ew

er
:_

_
^

as
e 

se
e 

qu
al

ifi
ca

tio
ns

 b
el

ow
 fo

r a
ll 

qu
es

tio
ns

 a
ns

w
er

ed
 “

N"
. N

ot
 a

pp
lic

ab
le

 q
ue

st
io

ns
 a

re
 id

en
tif

ie
d 

as
 "N

/A
".

N
 N

/A
 

W
as

 a
 d

up
lic

at
e 

sa
m

pl
e 

an
al

yz
ed

 fo
r e

ac
h 

m
at

rix
 in

 th
is 

SD
G

?
Y

(T
jh

 N
/A

~ 
W

er
e 

all
 d

up
lic

at
e s

am
pl

e 
re

la
tiv

e p
er

ce
nt

 d
iff

er
en

ce
s 

(R
PD

) <
 2

0%
 fo

r w
at

er
 an

d 
< 

35
%

 fo
r s

oi
l s

am
pl

es
 (

< 
10

%
 fo

r M
et

ho
d 

30
0.

0)
? 

If 
no

, s
ee

 q
ua

lif
ic

at
io

n 
be

lo
w

.  A
 c

on
tro

l l
im

it 
of

 ±
CR

D
L 

(±
2X

 C
RD

L 
fo

r s
oi

l) 
w

as
 u

se
d 

fo
r s

am
pl

es
 t

ha
t w

er
e 

£5
X

 th
e 

CR
D

L,
 in

cl
ud

in
g 

w
he

n 
on

ly
 o

ne
 o

f t
he

 d
up

lic
at

e 
sa

m
pl

e 
va

lu
es

 w
er

e 
<5

X
 th

e 
CR

D
L 

If 
fie

ld
 b

la
nk

s 
w

er
e 

us
ed

 fo
r l

ab
or

at
or

y 
du

pl
ic

at
es

, s
ee

 o
ve

ra
ll 

as
se

ss
m

en
t.

LE
V

EL
IS

fiP
N

LY
:

Y 
N

(N
/A

) 
W

er
e 

re
ca

lc
ul

at
ed

 r
es

ul
ts

 a
cc

ep
ta

bl
e?
 S

ee
 L

ev
el

 IV
 R

ec
al

cu
la

tio
n 

W
or

ks
he

et
 fo

r 
re

ca
lc

ul
at

io
ns

.

Qu
ali

fic
ati

on
s

RP
D 

(L
im

its
)

As
so

cia
ted

 S
am

pl
es

Du
pl

ica
te 

ID

T
T
 

ls
\ 

c
\o

l)

C
om

m
en

ts
:



LDC# 21991B6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

V\N NA Were field duplicate pairs identified in this SDG?
Y/N NA Were target analytes detected in the field duplicate pairs7

Analyte

Concentration (mq/Kq)

RPD (<50) Difference Limits
Qualification 
(Parent only)5 6

Total Alkalinity 329 307 7

Bicarbonate Alkalinity 320 290 10

Carbonate Alkalinity 9 17 8 (-21)

Bromide 0 9 0.9 0 (-1 1)

Chloride 909 902 1

Hexavalent Chromium 2 86 3.13 9

Hexavalent Chromium 2.88 3 11 8

Nitrate as N 22.1 21.7 2

pH (pH Units) 9.62 9.69 1

Sulfate 1500 1720 14

Surfactants 13 1.4 0.1 (<2 1)

TOC 2100 2240 6

Total Phosphorus 843 . 721 16

Chlorate (ug/Kg; 2540000 2500000 2

Perchlorate (ug/Kg) 191000 213000 11

Page:^__of~~
Reviewer: C-T2

2nd Reviewer: ^

V:\FIELD DUPLICATES\FDJnorganic\21991 B6.wpd



Inorganics, Method See Cover

LDC#. 2-1991B6 VALIDATION FINDINGS WORKSHEET
SDG#: CCudfl- Field Duplicates

Page:1—of -
Reviewer: CJpu

2nd Reviewer: 1 /-\ ^

N NA
YN NA

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

Analyte

Concentration (mg/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)14 15

Total Alkalinity 1190 1100 8

Bicarbonate Alkalinity 1090 1010 8

Carbonate Alkalinity 101 84 17 ('■21)

Chloride 215 - 224 4

Nitrate as N 2 00 2.61 0.61 (<0.53) Jdet/A (fd)

Nitrite as N 0.11 0.10 ' 0.01 (=0.11)

pH ,pH Jims 9 85 9 79 1

Sulfate 293 439 40

TOC 1150 900 24

Total Phosphorus 961 907 6

Chlorate (ug/Kg) 170000 177000 4

Perchlorate (ug/Kg) 8850 9360 6



LDC Report# 21991C6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase 
Henderson, Nevada

September 3, 2009

November 19, 2009

Soil/Water

Wet Chemistry

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905072

Sample Identification

SA58-0.5B
SA58-10B
SA58009-28B
SA58-28B
SA53-10B
SA53-25B
SA53-32B
SA106-12B
SA106-20B
SA106-35B
RSAU7-0.5B
RSAU7009-0.5B
RSAU7-10B
RSAU7-25B
RSAU7-40B
RSAU7-54B
SA204-0.5B
SA204-10B
SA204009-10B
SA204-30B

SA204-45B
EB090309-S02
SA58-0.5BMS
SA58-0.5BMSD
SA58-0.5BDUP

\/.\l OH r'C TOO

Investigation,



Introduction

This data review covers 24 soil samples and one water sample listed on the cover 
sheet. The analyses were per Standard Method 2320B for Alkalinity, ERA Method
350.1 for Ammonia as Nitrogen, ERA SW 846 Method 9056 for Bromide, Chloride, 
Nitrate as Nitrogen, and Sulfate, ERA Method 300.1 for Chlorate, ERA SW 846 Method 
9012A for Cyanide, ERA SW 846 Method 7199 for Hexavalent Chromium, ERA Method
353.2 for Nitrite as Nitrogen, ERA SW 846 Methods 9040B and 9045D for pH, 
Standard Method 5540C for Surfactants, ERA Method 314.0 for Perchlorate, ERA 
Method 365.1 for Total Phosphorus, and Lloyd/Kahn Method and ERA SW 846 
Method 9060 for Total Organic Carbon.

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.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.

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

v/.\i r\riiM\TDr'kMrwM/'i\o-ioen r'a tdo O



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable with the following exceptions:

Date
Lab.

Reference/ID Analyte %R (Limits) Associated Samples Flag AorP

9/18/09 ccv Surfactants 112 (90-110) RSAU7-40B
RSAU7-54B
SA204-0.5B
SA204-10B
SA204009-1 OB 
SA204-30B
SA204-45B

J+ (all detects) P

III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total 0.9 mg/L All water samples in SDG R0905072
Alkalinity, bicarbonate 0.9 mg/L
Total phosphorus 0.008 mg/L
Sulfate 0.17 mg/L

ICB/CCB Alkalinity, total 0.9 mg/L All water samples in SDG R0905072
Total phosphorus 0.0076 mg/L
Sulfate 0.171 mg/L
Ammonia as N 0.0492 mg/L
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Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate
Chloride
Sulfate

10 mg/Kg
10 mg/Kg
1.6 mg/Kg
0.6 mg/Kg

SA58-0.5B
SA58-10B
SA58009-28B
SA58-28B
SA53-10B
SA53-25B
SA53-32B
SA106-12B
SA106-20B
SA106-35B
RSAU7-0.5B
RSAU7009-0.5B
RSAU7-10B
RSAU7-25B

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate
Chloride
Sulfate

18 mg/Kg
18 mg/Kg
1 mg/Kg

0.9 mg/Kg

RSAU7-40B
RSAU7-54B
SA204-0.5B
SA204-10B
SA204009-10B
SA204-30B
SA204-45B

PB (prep blank) Total organic carbon 60 mg/Kg SA58-10B
SA58009-28B
SA58-28B
SA53-10B
SA53-25B
SA53-32B
SA106-12B
SA106-20B
SA106-35B
RSAU7-0.5B
RSAU7009-0.5B
RSAU7-10B
RSAU7-25B
RSAU7-40B
RSAU7-54B
SA204-0.5B
SA204-10B

PB (prep blank) Total organic carbon 100 mg/Kg SA58-0.5B

ICB/CCB Total phosphorus 0.0082 mg/L SA58-0.5B

ICB/CCB Total organic carbon 116.0 mg/Kg All soil samples in SDG R0905072
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Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Total phosphorus 1.0 mg/Kg SA106-12B
SA106-20B
SA106-35B
RSAU7-0.5B
RSAU7009-0.5B
RSAU7-10B
RSAU7-25B
RSAU7-40B
RSAU7-54B
SA204-0.5B
SA204-10B
SA204009-10B
SA204-30B
SA204-45B

PB (prep blank) Total phosphorus 1.5 mg/Kg SA58-0.5B
SA58-10B
SA58009-28B
SA58-28B
SA53-10B
SA53-25B
SA53-32B

ICB/CCB Total phosphorus 0.0058 mg/L SA58-10B
SA58009-28B
SA58-28B
SA53-10B
SA53-25B

ICB/CCB Sulfate 0.070 mg/L RSAU7-0.5B
RSAU7009-0.5B

ICB/CCB Chloride 0.043 mg/L SA106-12B
SA106-20B

ICB/CCB Chloride 0.136 mg/L SA58-0.5B
SA58-10B
SA58009-28B
SA58-28B
SA53-10B
SA53-25B
SA53-32B
SA106-35B
RSAU7-0.5B
RSAU7009-0.5B
RSAU7-10B
RSAU7-25B
RSAU7-40B
SA204-45B

ICB/CCB Sulfate 0.167 mg/L SA58-0.5B
SA58-10B
SA58009-28B
SA58-28B
SA53-10B
SA53-25B
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Sulfate 0.200 mg/L SA53-32B
SA106-35B
RSAU7-10B
RSAU7-25B
RSAU7-40B
RSAU7-54B
SA204-0.5B
SA204-1 OB

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

EB090309-S02 Total phosphorus 0.0015 mg/L 0.050U mg/L
Sulfate 1.4 mg/L 2.0U mg/L

SA106-20B Total organic carbon 240 mg/Kg 300U mg/Kg

SA106-35B Total organic carbon 180 mg/Kg 290U mg/Kg

RSAU7-54B Total organic carbon 300 mg/Kg 300U mg/Kg

Sample EB090309-S02 was identified as an equipment blank. No contaminant 
concentrations were found in this blank with the following exceptions:

Sampling
Equipment Blank ID Date Analyte Concentration Associated Samples

EB090309-S02 9/3/09 Ammonia as N 0.624 mg/L RSAU7-0.5B
Total organic carbon 0.3 mg/L RSAU7009-0.5B
PH 6.18 units RSAU7-10B
Total phosphorus 0.015 mg/L RSAU7-25B
Sulfate 1.4 mg/L RSAU7-40B
Surfactants 0.103 mg/L RSAU7-54B

SA204-0.5B
SA204-10B
SA204009-10B
SA204-30B
SA204-45B

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

Concentration
Modified Final 
Concentration

RSAU7009-0.5B Surfactants 0.9 mg/Kg 2.1 U mg/Kg

RSAU7-10B Surfactants 0.8 mg/Kg 2.1 U mg/Kg

RSAU7-40B Surfactants 1.3 mg/Kg 2.6U mg/Kg

RSAU7-54B Total organic carbon 300 mg/Kg 300U mg/Kg

SA204-0.5B Surfactants 1.5 mg/Kg 2.1 U mg/Kg

SA204-10B Surfactants 0.9 mg/Kg 2.1 U mg/Kg

SA204009-1 OB Surfactants 1.2 mg/Kg 2.1U mg/Kg

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

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072909-SO 7/29/09 Perchlorate 0.5 ug/L SA58-0.5B
Ammonia as N 1.71 mg/L SA58-10B
Total organic carbon 0.5 mg/L SA58009-28B
Chloride 6.2 mg/L SA58-28B
Nitrate as N 1.02 mg/L SA53-10B
Sulfate 8.0 mg/L SA53-25B
Surfactants 0.168 mg/L SA53-32B
Total phosphorus 0.007 mg/L SA106-12B
PH 3.48 units SA106-20B

SA106-35B

FB080309-SO 8/3/09 Alkalinity, total 3.0 mg/L RSAU7-0.5B
Alkalinity, bicarbonate 3.0 mg/L RSAU7009-0.5B
Ammonia as N 0.113 mg/L RSAU7-10B
Total organic carbon 1.2 mg/L RSAU7-25B
Chloride 3.9 mg/L RSAU7-40B
Nitrate as N 0.65 mg/L RSAU7-54B
pH 6.48 units SA204-0.5B
Total phosphorus 0.015 mg/L SA204-10B
Total dissolved solids 22 mg/L SA204009-10B
Sulfate 1.6 mg/L SA204-30B
Surfactants 0.043 mg/L SA204-45B

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

SA58-0.5B Chloride 394 mg/Kg 394J+ mg/Kg
Nitrate as N 20.5 mg/Kg 20.5J+ mg/Kg
Sulfate 186 mg/Kg 186J+ mg/Kg

SA58-1 OB Chloride 530 mg/Kg 530J+ mg/Kg
Nitrate as N 25.0 mg/Kg 25.0J+ mg/Kg
Sulfate 236 mg/Kg 236J+ mg/Kg

SA58009-28B Chloride 605 mg/Kg 605J+ mg/Kg
Nitrate as N 23.0 mg/Kg 23.0J+ mg/Kg
Surfactants 0.9 mg/Kg 2.3U mg/Kg

SA58-28B Chloride 601 mg/Kg 601J+ mg/Kg
Nitrate as N 22.8 mg/Kg 22.8J+ mg/Kg
Sulfate 601 mg/Kg 601J+ mg/Kg
Surfactants 1.0 mg/Kg 2.3U mg/Kg

SA53-10B Chloride 402 mg/Kg 402J+ mg/Kg
Nitrate as N 6.64 mg/Kg 6.64J+ mg/Kg
Sulfate 170 mg/Kg 170J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2U mg/Kg

SA53-25B Chloride 138 mg/Kg 138J+ mg/Kg
Nitrate as N 7.10 mg/Kg 7.10J+ mg/Kg
Surfactants 0.6 mg/Kg 2.4U mg/Kg

SA53-32B Chloride 188 mg/Kg 188J+ mg/Kg
Nitrate as N 5.01 mg/Kg 5.01 J+ mg/Kg
Sulfate 553 mg/Kg 553J+ mg/Kg
Surfactants 1.2 mg/Kg 2.5U mg/Kg

SA106-12B Nitrate as N 71.5 mg/Kg 71.5J+ mg/Kg
Sulfate 363 mg/Kg 363J+ mg/Kg
Surfactants 1.8 mg/Kg 2.1 U mg/Kg

SA106-20B Total organic carbon 240 mg/Kg 300U mg/Kg
Nitrate as N 34.6 mg/Kg 34.6J+ mg/Kg
Surfactants 1.3 mg/Kg 2.1 U mg/Kg

SA106-35 B Total organic carbon 180 mg/Kg 290U mg/Kg
Chloride 243 mg/Kg 243J+ mg/Kg
Nitrate as N 3.38 mg/Kg 3.38J+ mg/Kg
Sulfate 513 mg/Kg 513J+ mg/Kg
Surfactants 2.0 mg/Kg 3.3U mg/Kg

RSAU7-0.5B Alkalinity, total 261 mg/Kg 261J+ mg/Kg
Alkalinity, bicarbonate 254 mg/Kg 254J+ mg/Kg
Chloride 27.8 mg/Kg 27.8J+ mg/Kg
Nitrate as N 4.73 mg/Kg 4.73J+ mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

RSAU7009-0.5B Alkalinity, total 291 mg/Kg 291J+ mg/Kg
Alkalinity, bicarbonate 288 mg/Kg 288J+ mg/Kg
Chloride 16.9 mg/Kg 16.9J+ mg/Kg
Nitrate as N 3.19 mg/Kg 3.19J+ mg/Kg
Surfactants 0.9 mg/Kg 2.1 U mg/Kg

RSAU7-1 OB Chloride 44.9 mg/Kg 44.9J+ mg/Kg
Nitrate as N 5.28 mg/Kg 5.28J+ mg/Kg
Surfactants 0.8 mg/Kg 2.1 U mg/Kg

RSAU7-25B Alkalinity, total 110 mg/Kg 110J+ mg/Kg
Alkalinity, bicarbonate 110 mg/Kg 110J+ mg/Kg
Chloride 270 mg/Kg 270J+ mg/Kg
Nitrate as N 4.34 mg/Kg 4.34J+ mg/Kg

RSAU7-40B Alkalinity, total 262 mg/Kg 262J+ mg/Kg
Alkalinity, bicarbonate 262 mg/Kg 262J+ mg/Kg
Chloride 178 mg/Kg 178J+ mg/Kg
Nitrate as N 4.01 mg/Kg 4.01 J+ mg/Kg
Surfactants 1.3 mg/Kg 2.6U mg/Kg

RSAU7-54B Total organic carbon 300 mg/Kg 300U mg/Kg
Chloride 106 mg/Kg 106J+ mg/Kg
Nitrate as N 2.36 mg/Kg 2.36J+ mg/Kg

SA204-0.5B Chloride 20.9 mg/Kg 20.9J+ mg/Kg
Nitrate as N 3.51 mg/Kg 3.51 J+ mg/Kg
Surfactants 1.5 mg/Kg 2.1 U mg/Kg

SA204-1 OB Alkalinity, total 245 mg/Kg 245J+ mg/Kg
Alkalinity, bicarbonate 240 mg/Kg 240J+ mg/Kg
Chloride 82.3 mg/Kg 82.3J+ mg/Kg
Nitrate as N 4.03 mg/Kg 4.03J+ mg/Kg
Surfactants 0.9 mg/Kg 2.1 U mg/Kg

SA204009-1 OB Alkalinity, total 252 mg/Kg 252J+ mg/Kg
Alkalinity, bicarbonate 252 mg/Kg 252J+ mg/Kg
Chloride 81.2 mg/Kg 81.2J+ mg/Kg
Nitrate as N 4.06 mg/Kg 4.06J+ mg/Kg
Surfactants 1.2 mg/Kg 2.1 U mg/Kg

SA204-30B Alkalinity, total 136 mg/Kg 136J+ mg/Kg
Alkalinity, bicarbonate 136 mg/Kg 136J+ mg/Kg
Chloride 31.4 mg/Kg 31.4J+ mg/Kg
Nitrate as N 2.44 mg/Kg 2.44J+ mg/Kg

SA204-45B Chloride 249 mg/Kg 249J+ mg/Kg
Nitrate as N 3.45 mg/Kg 3.45J+ mg/Kg
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IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905072 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

Samples SA58009-28B and SA58-28B, samples RSAU7-0.5B and RSAU7009-0.5B, and 
samples SA204-10B and SA204009-10B were identified as field duplicates. No 
contaminant concentrations were detected in any of the samples with the following 
exceptions:
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags A or PSAS8009-28B SA58-28B

Alkalinity, total 300 mg/Kg 306 mg/Kg 2 (<50) - - -

Alkalinity, bicarbonate 294 mg/Kg 301 mg/Kg 2 (<50) - - -

Alkalinity, carbonate 6 mg/Kg 5 mg/Kg - 1 (<23) - -

Bromide 0.6 mg/Kg 0.6 mg/Kg - 0(51.1) - -

Chloride 605 mg/Kg 601 mg/Kg 1 (<50) - - -

Nitrate as N 23.0 mg/Kg 22.8 mg/Kg 1 (<50) - - -

PH 8.48 units 8.50 units 0 (<50) - - -

Sulfate 820 mg/Kg 601 mg/Kg 31 (<50) -

Surfactants 0.9 mg/Kg 1.0 mg/Kg - 0.1 (<2.3) - -

Total organic carbon 830 mg/Kg 710 mg/Kg - 120 (<290) - -

Total phosphorus 547 mg/Kg 527 mg/Kg 4 (<50) - - -

Chlorate 7670 ug/Kg 8030 ug/Kg 5 (<50) - - -

Perchlorate 300000 ug/Kg 323000 ug/Kg 7 (<50) -

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags A or PRSAU7-0.5B RSAU7009-0.5B

Alkalinity, total 261 mg/Kg 291 mg/Kg 11 (<50) - - -

Alkalinity, bicarbonate 254 mg/Kg 288 mg/Kg 13 (<50) - - -

Alkalinity, carbonate 7 mg/Kg 3 mg/Kg - 4 (<21) - -

Chloride 27.8 mg/Kg 16.9 mg/Kg 49 (<50) - - -

Nitrate as N 4.73 mg/Kg 3.19 mg/Kg 39 (<50) - - -
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Concentration
RPD

(Limits)
Difference

(Limits)Analyte RSAU7-0.5B RSAU7009-0.5B Flags A or P

PH 8.86 units 9.02 units 2 (<50) - - -

Sulfate 74.7 mg/Kg 46.9 mg/Kg 46 (<50) - - -

Surfactants 0.6U mg/Kg 0.9 mg/Kg - 0.3 (<2.1) - -

Total organic carbon 670 mg/Kg 670 mg/Kg - 0 (<290) - -

Total phosphorus 1070 mg/Kg 1120 mg/Kg 5 (<50) - - -

Chlorate 464 ug/Kg 419 ug/Kg - 45 (<210) - -

Perchlorate 806 ug/Kg 1020 ug/Kg - 214 (<530) - -

Concentration
RPD

(Limits)
Difference

(Limits) Flags Aor PAnalyte SA204-10B SA204009-10B

Alkalinity, total 245 mg/Kg 252 mg/Kg 3 (<50) - - -

Alkalinity, bicarbonate 240 mg/Kg 252 mg/Kg 5 (<50) - - -

Alkalinity, carbonate 4 mg/Kg 3U mg/Kg - 1 (<21) - -

Chloride 82.3 mg/Kg 81.2 mg/Kg 1 (<50) - - -

Hexavalent chromium 0.50 mg/Kg 0.45 mg/Kg - 0.05 (<0.41) - -

Hexavalent chromium 0.51 mg/Kg 0.37 mg/Kg - 0.14 (<0.41) - -

Nitrate as N 4.03 mg/Kg 4.06 mg/Kg 1 (<50) - - -

PH 8.58 units 8.79 units 2 (<50) - - -

Sulfate 584 mg/Kg 604 mg/Kg 3 (<50) - - -

Surfactants 0.9 mg/Kg 1.2 mg/Kg - 0.3 (<2.1) - -

Total organic carbon 990 mg/Kg 970 mg/Kg - 20 (<290) - -
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags Aor PSA204-1 OB SA204009-10B

Total phosphorus 762 mg/Kg 923 mg/Kg 19 (<50) - - -

Chlorate 19900 ug/Kg 14000 ug/Kg 35 (<50) - - -

Perchlorate 12700 ug/Kg 122000 ug/Kg 162 (<50) - J (all detects) A
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0905072

SDG Sample Analyte Flag Aor P Reason (Code)

R0905072 RSAU7-40B
RSAU7-54B
SA204-0.5B
SA204-10B
SA204009-10B
SA204-30B
SA204-45B

Surfactants J+ (all detects) P Calibration (CCV %R) (c)

R0905072 SA58-0.5B
SA58-10B
SA58009-28B
SA58-28B
SA53-10B
SA53-25B
SA53-32B
SA106-12B
SA106-20B
SA106-35B
RSAU7-0.5B
RSAU7009-0.5B
RSAU7-10B
RSAU7-25B
RSAU7-40B
RSAU7-54B
SA204-0.5B
SA204-1 OB
SA204009-1 OB 
SA204-30B
SA204-45B
EB090309-S02

All analytes reported below 
the PQL.

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

R0905072 SA204-10B
SA204009-1 OB

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

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0905072

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905072 EB090309-S02 Total phosphorus 0.050U mg/L A bl
Sulfate 2.0U mg/L

R0905072 SA106-20B Total organic carbon 300U mg/Kg A bl

R0905072 SA106-35B Total organic carbon 290U mg/Kg A bl

R0905072 RSAU7-54B Total organic carbon 300U mg/Kg A bl
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Equipment Blank Data Qualification Summary - SDG R0905072

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905072 RSAU7009-0.5B Surfactants 2.1 U mg/Kg A be

R0905072 RSAU7-10B Surfactants 2.1 U mg/Kg A be

R0905072 RSAU7-40B Surfactants 2.6U mg/Kg A be

R0905072 RSAU7-54B Total organic carbon 300U mg/Kg A be

R0905072 SA204-0.5B Surfactants 2.1 U mg/Kg A be

R0905072 SA204-1 OB Surfactants 2.1 U mg/Kg A be

R0905072 SA204009-1 OB Surfactants 2.1 U mg/Kg A be

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0905072

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905072 SA58-0.5B Chloride 394J+ mg/Kg A bf
Nitrate as N 20.5 J+ mg/Kg
Sulfate 186J+ mg/Kg

R0905072 SA58-10B Chloride 530J+ mg/Kg A bf
Nitrate as N 25.0J+ mg/Kg
Sulfate 236J+ mg/Kg

R0905072 SA58009-28B Chloride 605J+ mg/Kg A bf
Nitrate as N 23.0J+ mg/Kg
Surfactants 2.3U mg/Kg

R0905072 SA58-28B Chloride 601J+ mg/Kg A bf
Nitrate as N 22.8J+ mg/Kg
Sulfate 601J+ mg/Kg
Surfactants 2.3D mg/Kg

R0905072 SA53-10B Chloride 402J+ mg/Kg A bf
Nitrate as N 6.64J+ mg/Kg
Sulfate 170J+ mg/Kg
Surfactants 2.2U mg/Kg
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Modified Final
SDG Sample Analyte Concentration Aor P Code

R0905072 SA53-25B Chloride 138J+ mg/Kg A bf
Nitrate as N 7.10J+ mg/Kg
Surfactants 2.4U mg/Kg

R0905072 SA53-32B Chloride 188J+ mg/Kg A bf
Nitrate as N 5.01 J+ mg/Kg
Sulfate 553J+ mg/Kg
Surfactants 2.5U mg/Kg

R0905072 SA106-12B Nitrate as N 71.5J+ mg/Kg A bf
Sulfate 363J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905072 SA106-20B Total organic carbon 300U mg/Kg A bf
Nitrate as N 34.6J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905072 SA106-35 B Total organic carbon 290U mg/Kg A bf
Chloride 243J+ mg/Kg
Nitrate as N 3.38J+ mg/Kg
Sulfate 513J+ mg/Kg
Surfactants 3.3U mg/Kg

R0905072 RSAU7-0.5B Alkalinity, total 261J+ mg/Kg A bf
Alkalinity, bicarbonate 254J+ mg/Kg
Chloride 27.8J+ mg/Kg
Nitrate as N 4.73J+ mg/Kg

R0905072 RSAU7009-0.5B Alkalinity, total 291J+ mg/Kg A bf
Alkalinity, bicarbonate 288J+ mg/Kg
Chloride 16.9J+ mg/Kg
Nitrate as N 3.19J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905072 RSAU7-10B Chloride 44.9J+ mg/Kg A bf
Nitrate as N 5.28J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905072 RSAU7-25B Alkalinity, total 110J+ mg/Kg A bf
Alkalinity, bicarbonate 110J+ mg/Kg
Chloride 270J+ mg/Kg
Nitrate as N 4.34J+ mg/Kg

R0905072 RSAU7-40B Alkalinity, total 262J+ mg/Kg A bf
Alkalinity, bicarbonate 262J+ mg/Kg
Chloride 178J+ mg/Kg
Nitrate as N 4.01 J+ mg/Kg
Surfactants 2.6U mg/Kg

R0905072 RSAU7-54B Total organic carbon 300U mg/Kg A bf
Chloride 106J+ mg/Kg
Nitrate as N 2.36J+ mg/Kg

\/.\i /■v^iM\TDr\MrwM^\rMno-ifNe tdo 1 “7



Modified Final
SDG Sample Analyte Concentration AorP Code

R0905072 SA204-0.5B Chloride 20.9J+ mg/Kg A bf
Nitrate as N 3.51 J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905072 SA204-1 OB Alkalinity, total 245J+ mg/Kg A bf
Alkalinity, bicarbonate 240J+ mg/Kg
Chloride 82.3J+ mg/Kg
Nitrate as N 4.03J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905072 SA204009-10B Alkalinity, total 252J+ mg/Kg A bf
Alkalinity, bicarbonate 252J+ mg/Kg
Chloride 81.2J+ mg/Kg
Nitrate as N 4.06J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905072 SA204-30B Alkalinity, total 136J+ mg/Kg A bf
Alkalinity, bicarbonate 136J+ mg/Kg
Chloride 31.4J+ mg/Kg
Nitrate as N 2.44J+ mg/Kg

R0905072 SA204-45B Chloride 249J+ mg/Kg A bf
Nitrate as N 3.45J+ mg/Kg

v /.\ i /^i i k i\ Ik i^\/ Ik l/“'\ ■* rv/%4 too H Q



Tronox Northgate Henderson
LDC #: 21991C6__________  VALIDATION COMPLETENESS WORKSHEET Date: \Y\%^
SDG #: R0905072__________ Stage 2B Page: i of \
Laboratory: Columbia Analytical Services Reviewer:

2nd Reviewer: V—^

METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-N (ERA Method 350.1). Bromide. Chloride. Nitrate-N. Sulfate (ERA 
SW846 Method 9056), Chlorate (ERA Method 300.1), Cyanide (ERA SW846 Method 9012AL Diooolvod Hoxavalont Chromium 
(CPA Method-2Tfr6trHexavalent Chromium (ERA SW846 Method 7199). Nitrite-N (ERA Method 353.2). pH (ERA SW846 
Method 9040B/9045D). Surfactants (SM5540CL Perchlorate (ERA Method 314.0V Total Phosphorus (ERA Method 365.1). 
TOC (Llovd/Kahn / ERA SW846 Method 9060).
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

\/aliHatir\n Araa rinmmantc

I. Technical holding times A Sampling dates:

Ila. Initial calibration A
1

lib. Calibration verification Sty

Ill Blanks

IV Surrogate Spikes A
V Matrix Spike/Matrix Spike Duplicates Pv COS/T)

VI. Duplicates CX-yQ

VII. Laboratory control samples A CCS/'O

VIII. Sample result verification N
_*•

IX. Overall assessment of data /T

X. Field duplicates \c[)

Yl FiolH hlankc SO ^ _ v RPyi-rvCrrci-Sn
7 R, OcjQqxrLijV f S06« RcfiCM

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

Validated Samples:

i SA58-0.5B 11 RSAU7-0.5B 21 SA204-45B 31

2 SA58-10B 12 RSAU7009-0.5B 22 EB090309-S02 32 rHH\

3 SA58009-28B 13 RSAU7-10B 23 SA58-0.5BMS 33 «b3(|V7K

4 SA58-28B 14 RSAU7-25B 24 SA58-0.5BMSD 34 J

5 SA53-10B 15 RSAU7-40B 25 SA58-0.5BDUP 35

6 SA53-25B 16 RSAU7-54B 26 36

7 SA53-32B 17 SA204-0.5B 27 37

8 SA106-12B 18 SA204-10B 28 38

9 SA106-20B 19 SA204009-10B 29 39

10 SA106-35B 20 SA204-30B 30 40

Notes:



LDC #: 2199C6 VALIDATION FINDINGS WORKSHEET
SDG #: See Cover Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:^__of l
Reviewer: —

2nd reviewer: ^^

<5amnlp ID Matriv Parampfpr

I'Ll- TaIK pH Br Cl NO, NO, SO,, NH, TOC CN Cr6" T-P MBAS) IDS TSS Cond ^6lO, CIO^
------------------------------- - - * --------------
Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond^CIO, CIO?'5)

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr®+ T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr^ T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cre< T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6' T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Comments:
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LDC# 21991C6 
SDG# See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

3Paqe:^- of
Reviewer c-(z~:

2nd Reviewer: i ___ ^
Inorganics, Method See Cover

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

Analyte

Concentration (mg/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)3 4

Total Alkalinity 300 306 2

Bicarbonate Alkalinity 294 301 2

Carbonate Alkalinity 6 5 i (s23)

Bromide 0 6 06 0 (si 1)

Chloride 605 601 1

Nitrate as N 23.0 22.8 1

pH (pH Units) 8.48 8.50 0

Sulfate 820 601 31

Surfactants 0 9 1 0 0 1 ('2 3)

TOC 830 710 120 ('290)

Total Phosphorus 547 527 4

Chlorate (ug/Kg) 7670 8030 5

Perchlorate (ug/Kg) 300000 323000 7

V:\FIELD DUPLICATE3\FDJnorganic\21991C6.wpd



Inorganics, Method See Cover

LDC#: 21991C6 VALIDATION FINDINGS WORKSHEET
SDG#:_See Cover _ Field Duplicates

Paqe:~^-of'^
Reviewer: C-C2

2nd Reviewer: /N^

Y
Y

NA
NA

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

Analyte

Concentration (mg/Kg)

1 PJ (s50) Difference Limits
Qualification 
(Parent only)11 12

Total Alkalinity 261 291 11

Bicarbonate Alkalinity 254 288 13

Carbonate Alkalinity 7 ' 3 4 (<21)

Chloride 27 8 :6 5 49

Nitrate as N 4 73 3.19 39

pH (pH Units) 8 86 9 02 2

Sulfate 74.7 46 9 46

Surfactants 0 6U 0.9 0.3 (<2.1)

TOC 670 670 0 (<290)

Total Phosphorus 1070 1120 5

Chlorate (ug/Kg) 464 419 45 (?210)

Perchlorate (ug/Kg) 806 1020 214 (<530)



Inorganics, Method See Cover •

LDC#: 21991C6 VALIDATION FINDINGS WORKSHEET
SDG#:_See Cover _ Field Duplicates

Page:___of___
Reviewer: 0^2—. 

2nd Reviewer: [/-----

f YVl NA Were field duplicate pairs identified in this SDG?
( YM NA Were target analytes detected in the field duplicate pali sh

Analyte

Concentration ting,Kg)

RPD (<;50) Difference Limits
Qualification 
(Parent only)18 19

Total Alkalinity 245 252 3

Bicarbonate Alkalinity 240 252 5

Carbonate Alkalinity 4 3U 1 (-21)

Chloride 82.3 81.2 1

Hexavalent Chromium 0.50 0.45 0.05 (<0.41)

Hexavalent Chromium 0.51 0.37 0.14 (<0.41)

Nitrate as N 4.03 4.06 1

phi .pH U< :;:j; ... i.b -

Sulfate 584 604 3

Surfactants 0 9 1 2 0 3 ( 2.1)

TOC 990 970 20 (<290}

Total Phosphorus 762 923 19

Chlorate (ug/Kg) 19900 14000 35

Perchlorate (ug/Kg) 12700 122000 162 Jdet/A (fd)



Revision 1

LDC Report# 21991D6

Laboratory Data Consultants, Inc.

Data Validation Report

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

Collection Date: September 10, 2009

LDC Report Date: December 17, 2009

Matrix: Soil/Water

Parameters: Wet Chemistry

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905177

Sample Identification

EB091009-SC1
EB091009-S02
SA102-10B
SA102-30B
SA109-10B
SA109-25B
SA109-34B
SA124009-10B
SA124-0.5B
SA124-10B
SA125-25B
SA125-39B
SA125009-39B
SA125-0.5B
SA125-10B
SA126-0.5B
SA126-10B
SA126-18B
SA126-25B
SA126-40B

EB091009-SO1 MS
EB091009-SO1MSD
EB091009-SC1DUP
SA109-34BMS
SA109-34BMSD
SA109-34BDUP
SA126-40BMS
SA126-40BDUP

An asterisk (*) will be placed in the margin 
to the left of any revised section in the text. 1 V:\LOGIN\TRONOXNG\21991D6.RV1
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Introduction

This data review covers 23 soil samples and 5 water samples listed on the cover 
sheet. The analyses were per Standard Method 2320B for Alkalinity, ERA Method
350.1 for Ammonia as Nitrogen, ERA SW 846 Method 9056 for Bromide, Chloride, 
Nitrate as Nitrogen, and Sulfate, ERA Method 300.1 for Chlorate, ERA SW 846 Method 
9012A for Cyanide, ERA SW 846 Method 7199 for Hexavalent Chromium, ERA Method
353.2 for Nitrite as Nitrogen, ERA SW 846 Methods 9040B and 9045D for pH, 
Standard Method 5540C for Surfactants, ERA Method 314.0 for Perchlorate, ERA 
Method 365.1 for Total Phosphorus, and Lloyd/Kahn Method and ERA SW 846 
Method 9060 for Total Organic Carbon.

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.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.

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

‘Indicates change as the result of report review.
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The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

‘Indicates change as the result of report review.
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I. Technical Holding Times

All technical holding time requirements were met.

Revision 1

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

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

*111. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Chloride 0.14 mg/L All water samples in SDG R0905177
Total phosphorus 0.008 mg/L

ICB/CCB Chloride 0.164 mg/L All water samples in SDG R0905177
Total phosphorus 0.0076 mg/L
Sulfate 0.091 mg/L
Ammonia as N 0.0152 mg/L

PB (prep blank) Alkalinity, total 11 mg/Kg SA102-10B
Alkalinity, bicarbonate 11 mg/Kg SA102-30B
Chloride 1.1 mg/Kg SA109-10B

SA109-25B
SA109-34B
SA124009-10B

ICB/CCB Alkalinity, total 0.5 mg/L SA102-10B
SA102-30B
SA109-10B
SA109-25B
SA109-34B
SA124009-10B

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

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate

5 mg/Kg
5 mg/Kg

SA124-0.5B
SA124-10B
SA125-25B
SA125-39B
SA125009-39B
SA125-0.5B
SA125-10B
SA126-0.5B
SA126-10B
SA126-18B

PB (prep blank) Chloride 2.7 mg/Kg SA126-25B
SA126-40B

PB (prep blank) Total organic carbon 100 mg/Kg SA102-10B
SA102-30B
SA109-10B
SA109-25B
SA109-34B
SA124009-10B
SA124-0.5B

PB (prep blank) Total organic carbon 40 mg/Kg SA124-10B
SA125-25B
SA125-39B
SA125009-39B
SA125-0.5B
SA125-10B
SA126-0.5B
SA126-10B
SA126-18B
SA126-25B
SA126-40B

ICB/CCB Total organic carbon 116.0 mg/Kg All soil samples in SDG R0905177

PB (prep blank) Total phosphorus 1.0 mg/Kg SA102-10B
SA102-30B
SA109-10B
SA109-25B
SA109-34B
SA124009-10B

ICB/CCB Ammonia as N 0.0073 mg/L SA124-0.5B
SA124-10B
SA125-25B
SA125-39B
SA125009-39B
SA125-0.5B
SA125-10B

ICB/CCB Chloride 0.136 mg/L SA126-25B

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

ICB/CCB Sulfate 0.170 mg/L SA102-30B
SA109-25B
SA109-34B

ICB/CCB Sulfate 0.182 mg/L SA124009-10B
SA124-10B
SA125-25B
SA125-39B
SA125009-39B
SA125-10B
SA126-0.5B
SA126-10B
SA126-18B
SA126-25 B
SA126-40B

ICB/CCB Chloride 0.100 mg/L EB091009-S02
SA102-10B
SA125-0.5B
SA126-10B
SA126-18B
SA126-40B

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

EB091009-SO1 Total phosphorus 0.012 mg/L 0.050U mg/L
Sulfate 2.0 mg/L 2.0U mg/L
Ammonia as N 0.041 mg/L 0.050U mg/L

EB091009-S02 Chloride 1.8 mg/L 2.0U mg/L
Total phosphorus 0.011 mg/L 0.050U mg/L
Sulfate 1.2 mg/L 2.0U mg/L
Ammonia as N 0.041 mg/L 0.050U mg/L

SA109-34B Total organic carbon 170 mg/Kg 290U mg/Kg

SA124009-10B Total organic carbon 170 mg/Kg 290U mg/Kg

SA125-39B Total organic carbon 170 mg/Kg 290U mg/Kg

SA126-40B Total organic carbon 180 mg/Kg 290U mg/Kg

SA125-0.5B Ammonia as N 0.11 mg/Kg 0.55U mg/Kg

‘Indicates change as the result of report review.
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Samples EB091009-S01 and EB091009-S02 were identified as equipment blanks. No
contaminant concentrations were found in these blanks with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB091009-SG1 9/10/09 Alkalinity, total 1.0 mg/L All soil samples in SDG
Alkalinity, bicarbonate 1.0 mg/L R0905177
Ammonia as N 0.041 mg/L
Total organic carbon 0.3 mg/L
Chloride 2.4 mg/L
Nitrate as N 0.90 mg/L
PH 5.67 units
Total phosphorus 0.012 mg/L
Sulfate 2.0 mg/L
Surfactants 0.042 mg/L

•EB091009-S02 9/10/09 Ammonia as N 0.041 mg/L All soil samples in SDG
Total organic carbon 0.3 mg/L R0905177
Chloride 1.8 mg/L
PH 6.31 units
Total phosphorus 0.011 mg/L
Sulfate 1.2 mg/L
Surfactants 0.081 mg/L

*Corrected units for EB091009-S02

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

Reported Modified Final
Sample Analyte Concentration Concentration

SA102-10B Ammonia as N 0.18 mg/Kg 0.54U mg/Kg
Chloride 118 mg/Kg 118J+ mg/Kg
Nitrate as N 1.76 mg/Kg 1.76J+ mg/Kg

SA102-30B Nitrate as N 2.36 mg/Kg 2.36J+ mg/Kg

SA109-10B Chloride 16.6 mg/Kg 16.6J+ mg/Kg
Nitrate as N 1.23 mg/Kg 1.23J+ mg/Kg

SA109-25B Chloride 21.1 mg/Kg 21.1J+ mg/Kg
Nitrate as N 1.19 mg/Kg 1.19J+ mg/Kg
Surfactants 1.3 mg/Kg 2.4U mg/Kg

SA109-34B Total organic carbon 170 mg/Kg 290U mg/Kg
Chloride 192 mg/Kg 192J+ mg/Kg
Nitrate as N 3.26 mg/Kg 3.26J+ mg/Kg

•Indicates change as the result of report review.
SDG R0905177 7 V:\LOGIN\TRONOXNG\21991 D6.RV1



Revision 1

Reported Modified Final
Sample Analyte Concentration Concentration

SA124009-1 OB Total organic carbon 170 mg/Kg 290U mg/Kg
Nitrate as N 15.8 mg/Kg 15.8J+ mg/Kg
Surfactants 0.9 mg/Kg 2.6U mg/Kg

SA124-0.5B Chloride 142 mg/Kg 142J+ mg/Kg
Nitrate as N 3.62 mg/Kg 3.62J+ mg/Kg

SA124-10B Nitrate as N 14.1 mg/Kg 14.1J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2U mg/Kg

SA125-25B Nitrate as N 5.11 mg/Kg 5.11J+ mg/Kg

SA125-39B Total organic carbon 170 mg/Kg 290J+ mg/Kg
Chloride 211 mg/Kg 211J+ mg/Kg
Nitrate as N 3.79 mg/Kg 3.79J+ mg/Kg
Surfactants 0.9 mg/Kg 2.5U mg/Kg

SA125009-39B Chloride 175 mg/Kg 175J+ mg/Kg
Nitrate as N 3.13 mg/Kg 3.13J+ mg/Kg
Surfactants 1.1 mg/Kg 2.1 U mg/Kg

SA125-0.5B Ammonia as N 0.11 mg/Kg 0.55U mg/Kg
Chloride 9.7 mg/Kg 9.7J+ mg/Kg
Nitrate as N 1.32 mg/Kg 1.32J+ mg/Kg
Surfactants 0.9 mg/Kg 2.2U mg/Kg

SA125-10B Nitrate as N 4.53 mg/Kg 4.53J+ mg/Kg

SA126-0.5B Chloride 74.9 mg/Kg 74.9J+ mg/Kg
Nitrate as N 3.70 mg/Kg 3.70J+ mg/Kg

SA126-10B Chloride 6.5 mg/Kg 6.5J+ mg/Kg
Nitrate as N 1.05 mg/Kg 1.05J+ mg/Kg

SA126-18B Chloride 17.1 mg/Kg 17.1J+ mg/Kg
Nitrate as N 1.75 mg/Kg 1.75J+ mg/Kg

SA126-25B Chloride 40.5 mg/Kg 40.5J+ mg/Kg
Nitrate as N 2.39 mg/Kg 2.39J+ mg/Kg

SA126-40B Total organic carbon 180 mg/Kg 290U mg/Kg
Nitrate as N 5.33 mg/Kg 5.33J+ mg/Kg
Surfactants 1 mg/Kg 2.7U mg/Kg

Sample FB072909-SO (from SDG R0904226) was identified as a field blank. No 
contaminant concentrations were found in this blank with the following exceptions:

‘Indicates change as the result of report review.
SDG R0905177 8 V:\LOGIN\TRONOXNG\21991 D6.RV1



Revision 1

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072909-SO 7/29/09 Perchlorate 0.5 ug/L All soil samples in SDG
Ammonia as N 1.71 mg/L R0905177
Total organic carbon 0.5 mg/L
Chloride 6.2 mg/L
Nitrate as N 1.02 mg/L
Sulfate 8.0 mg/L
Surfactants 0.168 mg/L
Total phosphorus 0.007 mg/L
PH 3.48 units

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

SA102-10B Ammonia as N 0.18 mg/Kg 0.54U mg/Kg
Chloride 118 mg/Kg 118J+ mg/Kg
Nitrate as N 1.76 mg/Kg 1.76J+ mg/Kg
Sulfate 60.3 mg/Kg 60.3J+ mg/Kg

SA102-30B Chloride 295 mg/Kg 295J+ mg/Kg
Nitrate as N 2.36 mg/Kg 2.36J+ mg/Kg
Sulfate 326 mg/Kg 326J+ mg/Kg

SA109-10B Chloride 16.6 mg/Kg 16.6J+ mg/Kg
Nitrate as N 1.23 mg/Kg 1.23J+ mg/Kg
Sulfate 50.8 mg/Kg 50.8J+ mg/Kg

SA109-25B Perchlorate 1320 mg/Kg 6100U mg/Kg
Chloride 21.1 mg/Kg 21.1J+ mg/Kg
Nitrate as N 1.19 mg/Kg 1.19J+ mg/Kg
Surfactants 1.3 mg/Kg 2.4U mg/Kg

SA109-34B Total organic carbon 170 mg/Kg 290U mg/Kg
Chloride 192 mg/Kg 192J+ mg/Kg
Nitrate as N 3.26 mg/Kg 3.26J+ mg/Kg
Sulfate 601 mg/Kg 601J+ mg/Kg

SA124009-10B Ammonia as N 3.09 mg/Kg 3.09J+ mg/Kg
Total organic carbon 170 mg/Kg 290U mg/Kg
Nitrate as N 15.8 mg/Kg 15.8J+ mg/Kg
Sulfate 164 mg/Kg 164J+ mg/Kg
Surfactants 0.9 mg/Kg 2.6U mg/Kg

SA124-0.5B Ammonia as N 0.67 mg/Kg 0.67J+ mg/Kg
Chloride 142 mg/Kg 142J+ mg/Kg
Nitrate as N 3.62 mg/Kg 3.62J+ mg/Kg
Sulfate 78.7 mg/Kg 78.7J+ mg/Kg

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

SA124-10B Ammonia as N 2.66 mg/Kg 2.66J+ mg/Kg
Nitrate as N 14.1 mg/Kg 14.1J+ mg/Kg
Sulfate 150 mg/Kg 150J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2U mg/Kg

SA125-25B Chloride 301 mg/Kg 301J+ mg/Kg
Nitrate as N 5.11 mg/Kg 5.11J+ mg/Kg
Sulfate 119 mg/Kg 119J+ mg/Kg

SA125-39B Total organic carbon 170 mg/Kg 290U mg/Kg
Chloride 211 mg/Kg 211J+ mg/Kg
Nitrate as N 3.79 mg/Kg 3.79J+ mg/Kg
Surfactants 0.9 mg/Kg 2.5U mg/Kg

SA125009-39B Chloride 175 mg/Kg 175J+ mg/Kg
Nitrate as N 3.13 mg/Kg 3.13J+ mg/Kg
Surfactants 1.1 mg/Kg 2.1 U mg/Kg

SA125-0.5B Ammonia as N 0.11 mg/Kg 0.55U mg/Kg
Chloride 9.7 mg/Kg 9.7J+ mg/Kg
Nitrate as N 1.32 mg/Kg 1.32J+ mg/Kg
Sulfate 89.1 mg/Kg 89.1J+ mg/Kg
Surfactants 0.9 mg/Kg 2.2U mg/Kg

SA125-10B Ammonia as N 4.60 mg/Kg 4.60J+ mg/Kg
Chloride 367 mg/Kg 367J+ mg/Kg
Nitrate as N 4.53 mg/Kg 4.53J+ mg/Kg
Sulfate 107 mg/Kg 107J+ mg/Kg

SA126-0.5B Chloride 74.9 mg/Kg 74.9J+ mg/Kg
Nitrate as N 3.70 mg/Kg 3.70J+ mg/Kg

SA126-10B Chloride 6.5 mg/Kg 6.5J+ mg/Kg
Nitrate as N 1.05 mg/Kg 1.05J+ mg/Kg
Sulfate 377 mg/Kg 377J+ mg/Kg

SA126-18B Chloride 17.1 mg/Kg 17.1J+ mg/Kg
Nitrate as N 1.75 mg/Kg 1.75J+ mg/Kg
Sulfate 522 mg/Kg 522J+ mg/Kg

SA126-25B Chloride 40.5 mg/Kg 40.5J+ mg/Kg
Nitrate as N 2.39 mg/Kg 2.39J+ mg/Kg
Sulfate 322 mg/Kg 322J+ mg/Kg

SA126-40B Total organic carbon 180 mg/Kg 290U mg/Kg
Chloride 258 mg/Kg 258J+ mg/Kg
Nitrate as N 5.33 mg/Kg 5.33J+ mg/Kg
Sulfate 631 mg/Kg 631J+ mg/Kg
Surfactants 1 mg/Kg 2.7U mg/Kg

‘Indicates change as the result of report review.
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IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits with the following exceptions:

Spike ID 
(Associated 
Samples) Analyte

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits) Flag A or P

SA126-40BMS 
(All soil samples in 
SDG R0905177)

Chloride 132 (75-125) " J+ (all detects) A

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

Vill. 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 R0905177 All analytes reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

‘Indicates change as the result of report review.
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X. Field Duplicates

Samples SA124009-1 OB and SA124-10B and samples SA125-39B and SA125009-39B 
were identified as field duplicates. No contaminant concentrations were detected in any 
of the samples with the following exceptions:

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags A or PSA124009-1 OB SA124-10B

Ammonia as N 3.09 mg/Kg 2.66 mg/Kg 15 (<50) - - -

Alkalinity, total 2510 mg/Kg 2220 mg/Kg 12 (<50) - - -

Alkalinity, bicarbonate 2320 mg/Kg 2050 mg/Kg 12 (<50) - - -

Alkalinity, carbonate 195 mg/Kg 171 mg/Kg 13 (<50) - - -

Chloride 986 mg/Kg 859 mg/Kg 14 (<50) - - -

Hexavalent chromium 2.88 mg/Kg 31.2 mg/Kg 166 (<50) - J (all detects) A

Hexavalent chromium 2.56 mg/Kg 31.4 mg/Kg 170 (£50) - J (all detects) A

Nitrate as N 15.8 mg/Kg 14.1 mg/Kg 11 (<50) - - -

Nitrite as N 0.42 mg/Kg 0.39 mg/Kg - 0.03 (<0.13) - -

PH 8.46 units 9.98 units 16 (<50) - - -

Sulfate 164 mg/Kg 150 mg/Kg 9 (<50) - - -

Surfactants 0.9 mg/Kg 0.7 mg/Kg - 0.2 (<2.6) - -

Total organic carbon 170 mg/Kg 520 mg/Kg - 350 (<290) J (all detects) A

Total phosphorus 730 mg/Kg 833 mg/Kg 13 (<50) - - -

Chlorate 5290000 ug/Kg 6150000 ug/Kg 15 (<50) - - -

Perchlorate 214000 ug/Kg 212000 ug/Kg 1 (<50) - - -

'Indicates change as the result of report review.
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags Aor PSA125-39B SA125009-39B

Alkalinity, total 446 mg/Kg 290 mg/Kg 42 (<50) - - -

Alkalinity, bicarbonate 438 mg/Kg 290 mg/Kg 41 (<50) - - -

Alkalinity, carbonate 8 mg/Kg 3U mg/Kg - 5 (<25) - -

Chloride 211 mg/Kg 175 mg/Kg 19 (<50) - - -

Hexavalent chromium 2.90 mg/Kg 28.2 mg/Kg 163 (<50) - J (all detects) A

Hexavalent chromium 2.85 mg/Kg 28.1 mg/Kg 163 (<50) - J (all detects) A

Nitrate as N 3.79 mg/Kg 3.13 mg/Kg 19 (<50) - - -

Nitrite as N 0.26 mg/Kg 0.25 mg/Kg - 0.01 (<0.13) - -

PH 8.38 units 9.98 units 17 (<50) - - -

Sulfate 1700 mg/Kg 2200 mg/Kg 26 (<50) - - -

Surfactants 0.9 mg/Kg 1.1 mg/Kg - 0.2 (<2.5) - -

Total organic carbon 170 mg/Kg 630 mg/Kg - 460 (<290) J (all detects) A

Total phosphorus 752 mg/Kg 797 mg/Kg 6 (<50) - - -

Chlorate 572000 ug/Kg 436000 ug/Kg 27 (<50) - - -

Perchlorate 30800 ug/Kg 24400 ug/Kg 23 (<50) - - -

‘Indicates change as the result of report review.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Data Qualification Summary - SDG R0905177

SDG Sample Analyte Flag A or P Reason (Code)

R0905177 SA102-10B
SA102-30B
SA109-10B
SA109-25B
SA109-34B
SA124009-1 OB 
SA124-0.5B
SA124-10B
SA125-25B
SA125-39B
SA125009-39B 
SA125-0.5B
SA125-10B
SA126-0.5B
SA126-10B
SA126-18B
SA126-25B
SA126-40B

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

R0905177 EB091009-S01
EB091009-S02 
SA102-10B
SA102-30B
SA109-10B
SA109-25B
SA109-34B
SA124009-1 OB
SA124-0.5B
SA124-10B
SA125-25B
SA125-39B
SA125009-39B
SA125-0.5B
SA125-10B
SA126-0.5B
SA126-10B
SA126-18B
SA126-25B
SA126-40B

All analytes reported below 
the PQL.

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

R0905177 SA124-10B
SA124009-10B 
SA125-39B
SA125009-39B

Hexavalent chromium J (all detects) A Field duplicates (RPD)
(fd)

R0905177 SA124-10B
SA124009-10B 
SA125-39B
SA125009-39B

Total organic carbon J (all detects) A Field duplicates 
(Difference) (fd)

‘Indicates change as the result of report review.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0905177

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905177 EB091009-S01 Total phosphorus
Sulfate
Ammonia as N

0.050U mg/L
2.0U mg/L

0.050U mg/L

A bl

R0905177 EB091009-S02 Chloride
Total phosphorus
Sulfate
Ammonia as N

2.0U mg/L
0.050U mg/L

2.0U mg/L
0.050U mg/L

A bl

R0905177 SA109-34B Total organic carbon 290U mg/Kg A bl

R0905177 SA124009-1 OB Total organic carbon 290U mg/Kg A bl

R0905177 SA125-39B Total organic carbon 290U mg/Kg A bl

R0905177 SA126-40B Total organic carbon 290U mg/Kg A bl

R0905177 SA125-0.5B Ammonia as N 0.55U mg/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Equipment Blank Data Qualification Summary - SDG R0905177

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905177 SA102-10B Ammonia as N 0.54U mg/Kg A be
Chloride 118J+ mg/Kg
Nitrate as N 1.76J+ mg/Kg

R0905177 SA102-30B Nitrate as N 2.36J+ mg/Kg A be

R0905177 SA109-10B Chloride 16.6J+ mg/Kg A be
Nitrate as N 1.23J+ mg/Kg

R0905177 SA109-25B Chloride 21.1J+ mg/Kg A be
Nitrate as N 1.19J+ mg/Kg
Surfactants 2.4U mg/Kg

R0905177 SA109-34B Total organic carbon 290U mg/Kg A be
Chloride 192J+ mg/Kg
Nitrate as N 3.26J+ mg/Kg

‘Indicates change as the result of report review.
SDG R0905177 15 V:\LOGIN\TRONOXNG\21991 D6.RV1



Revision 1

Modified Final
SDG Sample Analyte Concentration A or P Code

R0905177 SA124009-1 OB Total organic carbon 290U mg/Kg A be
Nitrate as N 15.8J+ mg/Kg
Surfactants 2.6U mg/Kg

R0905177 SA124-0.5B Chloride 142J+ mg/Kg A be
Nitrate as N 3.62J+ mg/Kg

R0905177 SA124-10B Nitrate as N 14.1J+ mg/Kg A be
Surfactants 2.2U mg/Kg

R0905177 SA125-25B Nitrate as N 5.11J+ mg/Kg A be

R0905177 SA125-39B Total organic carbon 290J+ mg/Kg A be
Chloride 211J+ mg/Kg
Nitrate as N 3.79J+ mg/Kg
Surfactants 2.5U mg/Kg

R0905177 SA125009-39B Chloride 175J+ mg/Kg A be
Nitrate as N 3.13J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905177 SA125-0.5B Ammonia as N 0.55U mg/Kg A be
Chloride 9.7J+ mg/Kg
Nitrate as N 1.32J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905177 SA125-10B Nitrate as N 4.53J+ mg/Kg A be

R0905177 SA126-0.5B Chloride 74.9J+ mg/Kg A be
Nitrate as N 3.70J+ mg/Kg

R0905177 SA126-10B Chloride 6.5J+ mg/Kg A be
Nitrate as N 1.05J+ mg/Kg

R0905177 SA126-18B Chloride 17.1J+ mg/Kg A be
Nitrate as N 1.75J+ mg/Kg

R0905177 SA126-25B Chloride 40.5 J+ mg/Kg A be
Nitrate as N 2.39J+ mg/Kg

R0905177 SA126-40B Total organic carbon 290U mg/Kg A be
Nitrate as N 5.33J+ mg/Kg
Surfactants 2.7U mg/Kg

‘Indicates change as the result of report review.
SDG R0905177 16 V:\LOGIN\TRONOXNG\21991 D6.RV1



Revision 1

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0905177

Modified Final
SDG Sample Analyte Concentration A or P Code

R0905177 SA102-10B Ammonia as N 0.54U mg/Kg A bf
Chloride 118J+ mg/Kg
Nitrate as N 1.76J+ mg/Kg
Sulfate 60.3J+ mg/Kg

R0905177 SA102-30B Chloride 295J+ mg/Kg A bf
Nitrate as N 2.36J+ mg/Kg
Sulfate 326J+ mg/Kg

R0905177 SA109-10B Chloride 16.6J+ mg/Kg A bf
Nitrate as N 1.23J+ mg/Kg
Sulfate 50.8J+ mg/Kg

R0905177 SA109-25B Perchlorate 6100U mg/Kg A bf
Chloride 21.1J+ mg/Kg
Nitrate as N 1.19J+ mg/Kg
Surfactants 2.4U mg/Kg

R0905177 SA109-34B Total organic carbon 290U mg/Kg A bf
Chloride 192J+ mg/Kg
Nitrate as N 3.26J+ mg/Kg
Sulfate 601J+ mg/Kg

R0905177 SA124009-1 OB Ammonia as N 3.09J+ mg/Kg A bf
Total organic carbon 290U mg/Kg
Nitrate as N 15.8J+ mg/Kg
Sulfate 164J+ mg/Kg
Surfactants 2.6U mg/Kg

R0905177 SA124-0.5B Ammonia as N 0.67J+ mg/Kg A bf
Chloride 142J+ mg/Kg
Nitrate as N 3.62J+ mg/Kg
Sulfate 78.7 J+ mg/Kg

R0905177 SA124-10B Ammonia as N 2.66J+ mg/Kg A bf
Nitrate as N 14.1J+ mg/Kg
Sulfate 150J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905177 SA125-25B Chloride 301J+ mg/Kg A bf
Nitrate as N 5.11J+ mg/Kg
Sulfate 119J+ mg/Kg

R0905177 SA125-39B Total organic carbon 290U mg/Kg A bf
Chloride 211J+ mg/Kg
Nitrate as N 3.79J+ mg/Kg
Surfactants 2.5U mg/Kg

‘Indicates change as the result of report review.
SDG R0905177 17 V:\LOGIN\TRONOXNG\21991 D6.RV1



Revision 1

Modified Final
SDG Sample Analyte Concentration AorP Code

R0905177 SA125009-39B Chloride 175J+ mg/Kg A bf
Nitrate as N 3.13J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905177 SA125-0.5B Ammonia as N 0.55U mg/Kg A bf
Chloride 9.7J+ mg/Kg
Nitrate as N 1.32J+ mg/Kg
Sulfate 89.1 J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905177 SA125-10B Ammonia as N 4.60J+ mg/Kg A bf
Chloride 367J+ mg/Kg
Nitrate as N 4.53 J+ mg/Kg
Sulfate 107J+ mg/Kg

R0905177 SA126-0.5B Chloride 74.9J+ mg/Kg A bf
Nitrate as N 3.70J+ mg/Kg

R0905177 SA126-10B Chloride 6.5J+ mg/Kg A bf
Nitrate as N 1.05J+ mg/Kg
Sulfate 377J+ mg/Kg

R0905177 SA126-18B Chloride 17.1J+ mg/Kg A bf
Nitrate as N 1.75J+ mg/Kg
Sulfate 522J+ mg/Kg

R0905177 SA126-25B Chloride 40.5J+ mg/Kg A bf
Nitrate as N 2.39J+ mg/Kg
Sulfate 322J+ mg/Kg

R0905177 SA126-40B Total organic carbon 290U mg/Kg A bf
Chloride 258J+ mg/Kg
Nitrate as N 5.33J+ mg/Kg
Sulfate 631J+ mg/Kg
Surfactants 2.7U mg/Kg

'Indicates change as the result of report review.
SDG R0905177 18 V:\LOGIN\TRONOXNG\21991 D6.RV1



Tronox Northgate Henderson
LDC #: 21991D6__________ VALIDATION COMPLETENESS WORKSHEET Date:AHoX>\
SDG #: R0905177__________ Stage 2B Page: l of \
Laboratory: Columbia Analytical Services Reviewer: Cff- ^

2nd Reviewer: \ l^

METHOD: (Analvte) Alkalinity (SM2320B). Ammonia-N (ERA Method 350.1L Bromide. Chloride, Nitrate-N. Sulfate (ERA 
SW846 Method 9056), Chlorate (ERA Method 300.1). Cyanide (ERA SW846 Method 9012A). Btssolved t texavalent Chraniiani 
fERA Method 218.6V Hexavalent Chromium (ERA SW846 Method 7199L Nitrite-N (ERA Method 353.2). pH (ERA SW846 
Method 9040B/9045DL Surfactants (SM5540CL Perchlorate (ERA Method 314.0V Total Phosphorus (ERA Method 365.U 
TOC (Llovd/Kahn / ERA SW846 Method 9060V
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

X/alirtatirtn Area

I. Technical holding times /V Sampling dates: if f O

Ila. Initial calibration

lib. Calibration verification

III. Blanks fry
IV Surrogate Spikes A
V Matrix Spike/Matrix Spike Duplicates QUJ Dr'S /O

VI. Duplicates A OvjQ '

VII. Laboratory control samples A tCSf Q
VIII. Sample result verification N

IX. Overall assessment of data

X. Field duplicates CSuio;, )

VI PiolH hlanlrc

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

1 EB091009-S01 11 SA125-25B 21 EB091009-S01MS 31

2 EB091009-S02 12 SA125-39B 22 EB091009-S01MSD 32

3 SA102-10B 13 SA125009-39B 23 EB091009-S01DUP 33

4 SA102-30B 14 SA125-0.5B 24 SA109-34BMS 34 (pfost'iyW'i

5 SA109-10B 15 SA125-10B 25 SA109-34BMSD 35
“---- 7-----^---

6 SA109-25B 16 SA126-0.5B 26 SA109-34BDUP 36
7 SA109-34B 17 SA126-10B 27 SA126-40BMS 37
8 SA124009-10B 18 SA126-18B 28 SA126-40BDUP 38
9 SA124-0.5B 19 SA126-25B 29 39
10 SA124-10B 20 SA126-40B 30 40

Notes:

21991 D6W.wpd



LDC #: 2199lQL6 VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis ReferenceSDG #: See Cover 

Ml circled methods are applicable to each sample.

Page:__ls>f)__
Reviewer: C-fe—

2nd reviewer: 1,—

Ramnlp ID Mlatriy ■ Paramptpr

VUD
^ \\ S />L

cioTci^‘jQ/UdP { Aik pH Br Cl NO, NO, S0„ NH, TOC CN Cr6* T-P MBAS'TDS TSS Conc(

cm
/

Aik pH Br Cl NO, NO, SO„ NH, TOC CN Cr6* T-P MBAS TDS TSS Cond |6iaX2la\
1 Aik pH Br Cl NO, NO, SO„ NH, TOC CN Cr6* T-P MBAS TDS TSS Cond cio,lcio.

v'h Aik pH Br Cl NO, NO, S04 NH, TOC CN Cr6' T-P MBAS TDS TSS Cond cioJtio,/

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,]

iJ? Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond lao,, Dioy

1A ^M^)pH(Rr Cl NO. NO, SO, NH, TOC CN Cr6* T-P MBASj) TDS TSS Cond CIO, CIO,

\ (Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBA§> TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr®+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Comments:
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LDC#: 21991D6 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover Field Duplicates

Inorganics. Method See Cover

Page: of j—
Reviewer:

2nd Reviewer: \ /-^^

NA
NA

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

Concentration (mq/Kq)

RPD (s50) Difference Limits
Qualification 
(Parent only)Analyte 8 10

Ammonia as N 3.09 2.66 15

Total Alkalinity 2510 2220 12

Bicarbonate Alkalinity 2320 2050 12

Carbonate Alkalinity 195 171 13

Chloride 986 859 14

Hexavalent Chromium 2 88 31.2 166 Jdet/A (fd)

Hexavalent Cniomium 2 56 31.4 170 Jdet/A (fd)

Nitrate as N 15 8 14.1 11

Nitrite as N 0,42 0.39 0.03 (s0.13)

pH (pH Units) 8 46 9 98 16

Sulfate 164 150 iS 11
. . 1__________ i

Surfactants 0 9 07 0.2 h2.6)

TOC 170 520 350 (<290) Jdet/A (fd)

Total Phosphorus 730 833
i

13 !

Chlorate {.iq.-Km t-290000 0150000 15 :
I

Perchlorate tug/Kg) 214000 212000 1 i
:

V:\FIELD DUPLICATES\FDJnorganicV21991D6.wpd



LDC#:_21991D6 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover Field Duplicates

Inorganics, Method See Cover

Page: of (—-
Reviewer, r C2— 

2nd Reviewer: t ___

NA
NA

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

Analyte

Concentration (mqyKq)

RPD(s50) Difference Limits
Qualification 
(Parent only)12 13

Total Alkalinity 446 290 42

Brcarbonaie Alkalinity 438 290 41

Carbonate Alkalinity 8 3U 5 (-,25)

Chloride 211 ' 175 19

Hexavalent Chromium 2.90 282 163 Jdet/A (fd)

Hexavalent Chiormum 2 85 28.1 163 Jdet/A (fd)

Nitrate as N 3.79 3.13 19

Nitrite as N 0 26 0.25 ' 0.01 (sO 13)

pH (pH Units) 8 38 9.98 17 j

Sulfate 1700 2200 ' 26

Surfactants 0 9 1.1 I 0.2 (r, 2.5)

TOC 170 630 460 (-290) Jdet/A

Total Phosphorus 752 797
* I

Chlorate (ug/Kg; 572000 436000 27 '

Perchlorate ^ug/Kg) 30800 24400 23 .



LDC Report# 21991E6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

September 9, 2009

December 7, 2009

Soil

Wet Chemistry 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905138

Sample Identification

SA187-10B SA122-0.5B
SA187-25B SA122-10B
SA187-39B SA122-20B
SA45-10B SA122-31B
SA45-25B RSAQ5-41BMS
SA45-36B RSAQ5-41BMSD
SA186-10B
SA186-25B
SA186-37B
SA188-10B
SA188-25B
SA188-37B
RSAQ5-0.5B
RSAQ5-10B
RSAQ5-25B
RSAQ5-41B
SA31-20B
SA31-32B
SA31-0.5B
SA31-10B

RSAQ5-41BDUP

\/.W rwTi1M\TDr\Mf'WMri\Oi OCH C<3 TD/1 1



Introduction

This data review covers 27 soil samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, ERA Method 350.1 for Ammonia as 
Nitrogen, ERA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, ERA Method 300.1 for Chlorate, ERA SW 846 Method 9012A for Cyanide, ERA 
SW 846 Method 7199 for Hexavalent Chromium, ERA Method 353.2 for Nitrite as 
Nitrogen, ERA SW 846 Method 9045D for pH, Standard Method 5540C for 
Surfactants, ERA Method 314.0 for Perchlorate, ERA Method 365.1 for Total 
Phosphorus, and Lloyd/Kahn Method for Total Organic Carbon.

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.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.

v/.\ i r\r\H ee td>i o



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

3\/ \l Of5IM\TRONnYM^\91 QQ1 Ffi TR4



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. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total 12 mg/Kg SA187-10B
Alkalinity, bicarbonate 12 mg/Kg SA187-25B
Chloride 0.5 mg/Kg

PB (prep blank) Alkalinity, total 8 mg/Kg SA187-39B
Alkalinity, bicarbonate 8 mg/Kg SA45-10B

SA45-25B
SA45-36B
SA186-10B
SA186-25B
SA186-37B
SA188-10B
SA188-25B
SA188-37B
RSAQ5-0.5B
RSAQ5-10B
RSAQ5-25B
RSAQ5-41B

PB (prep blank) Alkalinity, total 11 mg/Kg SA31-20B
Alkalinity, bicarbonate 11 mg/Kg SA31-32B
Chloride 1.1 mg/Kg SA31-0.5B

SA31-10B
SA122-0.5B
SA122-10B
SA122-20B
SA122-31B

\/.\i rv^iM\TDr»Mr»vM/^\oiqqi td>i A



Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Sulfate 0,170 mg/L SA31-20B
SA31-32B
SA31-0.5B
SA31-10B
SA122-0.5B
SA122-10B
SA122-20B
SA122-31B

PB (prep blank) Total phosphorus 1.3 mg/Kg SA187-10B
SA187-25B
SA187-39B
SA45-10B
SA45-25B
SA45-36B
SA186-10B
SA186-25B
SA186-37B
SA188-10B

PB (prep blank) Total phosphorus 1.0 mg/Kg SA188-25B
SA188-37B
RSAQ5-0.5B
RSAQ5-10B
RSAQ5-25B
RSAQ5-41B
SA31-20B
SA31-32B
SA31-0.5B
SA31-10B
SA122-0.5B
SA122-10B
SA122-20B
SA122-31B

PB (prep blank) Total organic carbon 40 mg/Kg SA187-10B
SA187-25B
SA187-39B
SA45-10B

ICB/CCB Total organic carbon 116.0 mg/Kg All samples in SDG R0905138

ICB/CCB Alkalinity, total 0.5 mg/L SA187-39B
SA45-10B
SA45-25B
SA45-36B
SA186-10B
SA186-25B
SA122-31B

ICB/CCB Chloride 0.128 mg/L SA31-0.5B
SA31-10B

ICB/CCB Sulfate 0.673 mg/L SA187-39B
SA186-25B

V \l OGIN\TRONOXNR\919P1 Ffi TR4 R



Method Blank ID Analyte Concentration Associated Samples

Chloride Chloride 0.104 mg/L SA187-10B
SA187-25B
SA187-39B
SA45-10B
SA45-36B
SA186-10B
SA186-25B
SA186-37B
SA188-10B

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

SA187-39B Total organic carbon 130 mg/Kg 290U mg/Kg

SA45-36B Total organic carbon 170 mg/Kg 290U mg/Kg

SA186-37B Total organic carbon 180 mg/Kg 290U mg/Kg

SA188-37B Total organic carbon 160 mg/Kg 290U mg/Kg

RSAQ5-41B Total organic carbon 220 mg/Kg 290U mg/Kg

SA31-20B Total organic carbon 250 mg/Kg 290U mg/Kg

SA31-32B Total organic carbon 190 mg/Kg 300U mg/Kg

SA122-31B Total organic carbon 100 mg/Kg 300U mg/Kg

Sample FB072909-SO (from SDG R0904226) was identified as a field blank. No 
contaminant concentrations were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072909-SO 7/29/09 Perchlorate 0.5 ug/L All samples in SDG
Ammonia as N 1.71 mg/L R0905138
Total organic carbon 0.5 mg/L
Chloride 6.2 mg/L
Nitrate as N 1.02 mg/L
Sulfate 8.0 mg/L
Surfactants 0.168 mg/L
Total phosphorus 0.007 mg/L
PH 3.48 units

V \l OC5IN\TRONOXNf5\919S1Ff5 TR4



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

SA187-10B Ammonia as N 0.43 mg/Kg 0.54U mg/Kg
Chloride 231 mg/Kg 231J+ mg/Kg
Nitrate as N 6.27 mg/Kg 6.27J+ mg/Kg

SA187-25 B Chloride 261 mg/Kg 261J+ mg/Kg
Nitrate as N 7.14 mg/Kg 7.14J+ mg/Kg
Sulfate 207 mg/Kg 207J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2U mg/Kg

SA187-39B Total organic carbon 130 mg/Kg 290U mg/Kg
Chloride 208 mg/Kg 208J+ mg/Kg
Nitrate as N 2.54 mg/Kg 2.54J+ mg/Kg
Sulfate 501 mg/Kg 501J+ mg/Kg

SA45-10B Chloride 112 mg/Kg 112J+ mg/Kg
Nitrate as N 3.20 mg/Kg 3.20J+ mg/Kg
Sulfate 490 mg/Kg 490J+ mg/Kg
Surfactants 1 mg/Kg 2.1 U mg/Kg

SA45-25B Chloride 17.1 mg/Kg 17.1J+ mg/Kg
Nitrate as N 1.92 mg/Kg 1.92J+ mg/Kg
Sulfate 122 mg/Kg 122J+ mg/Kg
Surfactants 1.4 mg/Kg 2.1 U mg/Kg

SA45-36B Total organic carbon 170 mg/Kg 290U mg/Kg
Chloride 565 mg/Kg 565J+ mg/Kg
Nitrate as N 15.1 mg/Kg 15.1J+ mg/Kg
Surfactants 1 mg/Kg 3.2U mg/Kg

SA186-10B Chloride 111 mg/Kg 111J+ mg/Kg
Nitrate as N 18.1 mg/Kg 18.1J+ mg/Kg
Sulfate 46.9 mg/Kg 46.9J+ mg/Kg

SA186-25B Chloride 617 mg/Kg 617J+ mg/Kg
Nitrate as N 3.36 mg/Kg 3.36J+ mg/Kg
Sulfate 155 mg/Kg 155J+ mg/Kg
Surfactants 1.2 mg/Kg 2.1 U mg/Kg

SA186-37B Total organic carbon 180 mg/Kg 290U mg/Kg
Chloride 216 mg/Kg 216J+ mg/Kg
Nitrate as N 5.47 mg/Kg 5.47J+ mg/Kg
Sulfate 732 mg/Kg 732J+ mg/Kg
Surfactants 1.1 mg/Kg 3.1 U mg/Kg

SA188-10B Chloride 266 mg/Kg 266J+ mg/Kg
Nitrate as N 8.01 mg/Kg 8.01 J+ mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA188-25B Chloride 204 mg/Kg 204J+ mg/Kg
Nitrate as N 4.00 mg/Kg 4.00J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2U mg/Kg

SA188-37B Total organic carbon 160 mg/Kg 290U mg/Kg
Chloride 339 mg/Kg 339J+ mg/Kg
Nitrate as N 4.82 mg/Kg 4.82J+ mg/Kg
Sulfate 797 mg/Kg 797J+ mg/Kg

RSAQ5-0.5B Chloride 4.9 mg/Kg 4.9J+ mg/Kg
Nitrate as N 1.50 mg/Kg 1.50J+ mg/Kg
Sulfate 65.9 mg/Kg 65.9 J+ mg/Kg
Surfactants 1.4 mg/Kg 2.2U mg/Kg

RSAQ5-1 OB Chloride 42.2 mg/Kg 42.2J+ mg/Kg
Nitrate as N 1.97 mg/Kg 1.97J+ mg/Kg
Sulfate 42.1 mg/Kg 42.1J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2U mg/Kg

RSAQ5-25B Ammonia as N 0.36 mg/Kg 0.55U mg/Kg
Chloride 53.3 mg/Kg 53.3J+ mg/Kg
Nitrate as N 1.73 mg/Kg 1.73J+ mg/Kg
Sulfate 35.7 mg/Kg 35.7J+ mg/Kg

RSAQ5-41B Total organic carbon 220 mg/Kg 290U mg/Kg
Chloride 27.0 mg/Kg 27.0J+ mg/Kg
Nitrate as N 1.31 mg/Kg 1.31J+ mg/Kg

SA31-20B Total organic carbon 250 mg/Kg 290U mg/Kg
Nitrate as N 15.3 mg/Kg 15.3J+ mg/Kg
Surfactants 1.3 mg/Kg 2.8U mg/Kg

SA31-32B Total organic carbon 190 mg/Kg 300U mg/Kg
Chloride 366 mg/Kg 366J+ mg/Kg
Nitrate as N 6.18 mg/Kg 6.18J+ mg/Kg
Surfactants 1.7 mg/Kg 3.5U mg/Kg

SA31-0.5B Chloride 3.1 mg/Kg 3.1J+ mg/Kg
Nitrate as N 1.23 mg/Kg 1.23J+ mg/Kg
Sulfate 131 mg/Kg 131J+ mg/Kg
Surfactants 1.3 mg/Kg 2.1 U mg/Kg

SA31-10B Chloride 132 mg/Kg 132J+ mg/Kg
Nitrate as N 3.34 mg/Kg 3.34J+ mg/Kg
Sulfate 341 mg/Kg 341J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2U mg/Kg

SA122-0.5B Chloride 40.0 mg/Kg 40.0J+ mg/Kg
Nitrate as N 2.93 mg/Kg 2.93J+ mg/Kg
Sulfate 165 mg/Kg 165J+ mg/Kg
Surfactants 1.1 mg/Kg 2.1 U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA122-10B Chloride 408 mg/Kg 408J+ mg/Kg
Nitrate as N 9.48 mg/Kg 9.48J+ mg/Kg
Sulfate 218 mg/Kg 218J+ mg/Kg
Surfactants 0.9 mg/Kg 2.1 U mg/Kg

SA122-20B Nitrate as N 16.4 mg/Kg 16.4J+ mg/Kg
Surfactants 1.4 mg/Kg 2.6U mg/Kg

SA122-31B Total organic carbon 100 mg/Kg 300U mg/Kg
Chloride 180 mg/Kg 180J+ mg/Kg
Nitrate as N 3.39 mg/Kg 3.39J+ mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits with the following exceptions:

Spike ID 
(Associated 
Samples) Analyte

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits)

Affected
Analyte Flag Aor P

RSAQ5-41BMS/MSD Perchlorate 224 (75-125) _ _ Perchlorate J+ (all detects) A
(All samples in SDG
R0905138)

RSAQ5-41 BMS Alkalinity, total 65 (75-125) . . Alkalinity, total J- (all detects) A
(All samples in SDG Alkalinity, bicarbonate UJ (all non-detects)
R0905138) Surfactants 55 (75-125) Surfactants

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.
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VIII. Sample Result Verification and Project Quantitation Limit

All sample result verifications were acceptable.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905138 All analytes reported below the PQL J (all detects) A

IX. Overall Assessment

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

X. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0905138

SDG Sample Analyte Flag Aor P Reason (Code)

R0905138 SA187-10B
SA187-25B
SA187-39B
SA45-10B
SA45-25B
SA45-36B
SA186-10B
SA186-25B
SA186-37B
SA188-10B
SA188-25B
SA188-37B
RSAQ5-0.5B
RSAQ5-10B
RSAQ5-25B
RSAQ5-41B
SA31-20B
SA31-32B
SA31-0.5B
SA31-10B
SA122-0.5B
SA122-10B
SA122-20B
SA122-31B

Perchlorate J+ (all detects) A Matrix spike/Matrix spike 
duplicates (%R) (m)

R0905138 SA187-10B
SA187-25B
SA187-39B
SA45-10B
SA45-25B
SA45-36B
SA186-10B
SA186-25B
SA186-37B
SA188-10B
SA188-25B
SA188-37B
RSAQ5-0.5B
RSAQ5-10B
RSAQ5-25B
RSAQ5-41B
SA31-20B
SA31-32B
SA31-0.5B
SA31-10B
SA122-0.5B
SA122-10B
SA122-20B
SA122-31B

Alkalinity, total
Alkalinity, bicarbonate 
Surfactants

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

A Matrix spike/Matrix spike 
duplicates (%R) (m)

1 1w.\i r\r>\Ki\-rar\K\rw/Ktr^\/Honn cc tda



SDG Sample Analyte Flag AorP Reason (Code)

R0905138 SA187-10B
SA187-25B
SA187-39B
SA45-10B
SA45-25B
SA45-36B
SA186-10B
SA186-25B
SA186-37B
SA188-10B
SA188-25B
SA188-37B
RSAQ5-0.5B
RSAQ5-1 OB
RSAQ5-25B
RSAQ5-41B
SA31-20B
SA31-32B
SA31-0.5B
SA31-10B
SA122-0.5B
SA122-10B
SA122-20B
SA122-31B

All analytes reported below 
the PQL.

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

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0905138

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905138 SA187-39B Total organic carbon 290U mg/Kg A bl

R0905138 SA45-36B Total organic carbon 290U mg/Kg A bl

R0905138 SA186-37B Total organic carbon 290U mg/Kg A bl

R0905138 SA188-37B Total organic carbon 290U mg/Kg A bl

R0905138 RSAQ5-41 B Total organic carbon 290U mg/Kg A bl

R0905138 SA31-20B Total organic carbon 290U mg/Kg A bl

R0905138 SA31-32B Total organic carbon 300U mg/Kg A bl

R0905138 SA122-31B Total organic carbon 300U mg/Kg A bl
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0905138

Modified Final
SDG Sample Analyte Concentration Aor P Code

R0905138 SA187-10B Ammonia as N 0.54U mg/Kg A bf
Chloride 231J+ mg/Kg
Nitrate as N 6.27J+ mg/Kg

R0905138 SA187-25B Chloride 261J+ mg/Kg A bf
Nitrate as N 7.14J+ mg/Kg
Sulfate 207J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905138 SA187-39B Total organic carbon 290U mg/Kg A bf
Chloride 208J+ mg/Kg
Nitrate as N 2.54J+ mg/Kg
Sulfate 501J+ mg/Kg

R0905138 SA45-10B Chloride 112J+ mg/Kg A bf
Nitrate as N 3.20J+ mg/Kg
Sulfate 490J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905138 SA45-25B Chloride 17.1J+ mg/Kg A bf
Nitrate as N 1.92J+ mg/Kg
Sulfate 122J+ mg/Kg
Surfactants 2.1U mg/Kg

R0905138 SA45-36B Total organic carbon 290U mg/Kg A bf
Chloride 565J+ mg/Kg
Nitrate as N 15.1J+ mg/Kg
Surfactants 3.2U mg/Kg

R0905138 SA186-10B Chloride 111J+ mg/Kg A bf
Nitrate as N 18.1J+ mg/Kg
Sulfate 46.9J+ mg/Kg

R0905138 SA186-25B Chloride 617J+ mg/Kg A bf
Nitrate as N 3.36J+ mg/Kg
Sulfate 155J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905138 SA186-37B Total organic carbon 290U mg/Kg A bf
Chloride 216J+ mg/Kg
Nitrate as N 5.47J+ mg/Kg
Sulfate 732J+ mg/Kg
Surfactants 3.1 U mg/Kg

R0905138 SA188-10B Chloride 266J+ mg/Kg A bf
Nitrate as N 8.01 J+ mg/Kg
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Modified Final
SDG Sample Analyte Concentration A or P Code

R0905138 SA188-25 B Chloride 204J+ mg/Kg A bf
Nitrate as N 4.00J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905138 SA188-37B Total organic carbon 290U mg/Kg A bf
Chloride 339J+ mg/Kg
Nitrate as N 4.82J+ mg/Kg
Sulfate 797J+ mg/Kg

R0905138 RSAQ5-0.5B Chloride 4.9J+ mg/Kg A bf
Nitrate as N 1.50J+ mg/Kg
Sulfate 65.9J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905138 RSAQ5-1 OB Chloride 42.2J+ mg/Kg A bf
Nitrate as N 1.97J+ mg/Kg
Sulfate 42.1 J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905138 RSAQ5-25B Ammonia as N 0.55U mg/Kg A bf
Chloride 53.3J+ mg/Kg
Nitrate as N 1.73J+ mg/Kg
Sulfate 35.7J+ mg/Kg

R0905138 RSAQ5-41B Total organic carbon 290U mg/Kg A bf
Chloride 27.0J+ mg/Kg
Nitrate as N 1.31 J+ mg/Kg

R0905138 SA31-20B Total organic carbon 290U mg/Kg A bf
Nitrate as N 15.3J+ mg/Kg
Surfactants 2.8U mg/Kg

R0905138 SA31-32B Total organic carbon 300U mg/Kg A bf
Chloride 366J+ mg/Kg
Nitrate as N 6.18J+ mg/Kg
Surfactants 3.5U mg/Kg

R0905138 SA31-0.5B Chloride 3.1 J+ mg/Kg A bf
Nitrate as N 1.23J+ mg/Kg
Sulfate 131J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905138 SA31-10B Chloride 132J+ mg/Kg A bf
Nitrate as N 3.34J+ mg/Kg
Sulfate 341J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905138 SA122-0.5B Chloride 40.0J+ mg/Kg A bf
Nitrate as N 2.93J+ mg/Kg
Sulfate 165J+ mg/Kg
Surfactants 2.1 U mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905138 SA122-10B Chloride 408J+ mg/Kg A bf
Nitrate as N 9.48J+ mg/Kg
Sulfate 218J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905138 SA122-20B Nitrate as N 16.4J+ mg/Kg A bf
Surfactants 2.6U mg/Kg

R0905138 SA122-31B Total organic carbon 300U mg/Kg A bf
Chloride 180J+ mg/Kg
Nitrate as N 3.39J+ mg/Kg
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Tronox Northgate Henderson
LDC #: 21991E6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905138__________ Stage 4
Laboratory: Columbia Analytical Services

Date:\]l^<fl
Page: V of l 

Reviewer: C*CZ~' 
2nd Reviewer: ^ ^

METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-N (ERA Method 350.1), Bromide. Chloride. Nitrate-N, Sulfate (ERA 
SW846 Method 9056). Chlorate (ERA Method 300.1), Cyanide (ERA SW846 Method 9012A), Btsselvod Hoxavalent-Chromwm- 
fERA Mothod-24^#). Hexavalent Chromium (ERA SW846 Method 7199). Nitrite-N (ERA Method 353.2). pH (ERA SW846 
Method 9Q4QB/9045D), Surfactants (SM5540C), Perchlorate (ERA Method 314.0), Total Phosphorus (ERA Method 365.1), 
TOC (Llovd/Kahn AETA CW04G Method 0008).
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Aroa Primmantc

1. Technical holding times A Sampling dates: Hf / W

Ha. Initial calibration

lib. Calibration verification A

III. Blanks Sv

IV Surrogate Spikes ft .
V Matrix Spike/Matrix Spike Duplicates rAS/O

VI. Duplicates ft-
VII. Laboratory control samples A LC5IT)

VIII. Sample result verification A

l

IX. Overall assessment of data A
X. Field duplicates \
Yl FiolH hlankc 1 f'Sb - r(ScnTP\OC[ -SO Krc.

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: »
Spy \

1 SA187-10B 11 SA188-25B 21 SA122-0.5B 31 <?€6

2 SA187-25B 12 SA188-37B 22 SA122-10B 32

3 SA187-39B 13 RSAQ5-0.5B 23 SA122-20B 33

4 SA45-10B 14 RSAQ5-10B 24 SA122-31B 34
J

5 SA45-25B 15 RSAQ5-25B 25 RSAQ5-41BMS 35

6 SA45-36B 16 RSAQ5-41B 26 RSAQ5-41BMSD 36

7 SA186-10B 17 SA31-20B 27 RSAQ5-41BDUP 37

8 SA186-25B 18 SA31-32B 28 38

9 SA186-37B 19 SA31-0.5B 29 39

10 SA188-10B 20 SA31-10B 30 40

Notes:

21991E6W.wpd



-■Mqci |
t DC#: ^ „ 1
SDG #:

VALIDATION FINDINGS CHECKLIST Page'' of^Z—
Reviewer~eXE:

2nd Reviewer y

Method: Inorganics (EPA Method

Validation Area No 11 Findings/Comments

All technical holding times were met
Cooler temperature criteria was met

Were all Instruments calibrated daily, each set-up time?
Were the proper number of standards used?
Were all initial calibration correlalion coefficients > 0.995?
Were all initial and continuing captation verification %Rs within the 90>110% QC 
limits?_______________________________________ ___ _____
Were titrant checks performed as required? (Level IV only)
Were balance checks performed as required? (level IV only)

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

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

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. SoH /Water.____________________________________
Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC Rmits? 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 < CRDL(< 2X CRDL for soil) 
was used for samples that were < 5X the CRDL including when only one of the 
duplicate sample values were < 5X the CRDL

Was an LCS anaylzed for this SDG?
Was an LCS analyzed per extraction batch?
Were me LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% /85-115% for Method 300.0) QC limits?

WETG-EPA.IV version 1.0



VALIDATION FINDINGS CHECKUSTLDC#: 
SDG #:. roytyi—

Page: ^-pf 
Reviewer: CX^— 

2nd Reviewer:

Were RLs adjusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation?_________________________
Were detection limits < RL?

Overall assessment of data was found to be acceptable. M"

Field duplicate pairs were identified In this SDG.

Target analytes were detected In the field duplicates.

HSilli
Field blanks were identified in this SDG.

Target analytes were detected in the field blanks.

WETC-EPA.IV version 1.0



LDC #: 21991 £?6 VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis ReferenceSDG #: See Cover

All circled methods are applicable to each sample.

Page: t of^ 
Reviewer:

2nd reviewer:

Samnlp ID Matriy Parampfpr

l-TM So A (Aik pH Br Cl NO, NO, SO, NH, TOC ^ Cr6" T-P MBAS) IDS TSS Cond^CIO^^cioT^

QCl*> (All<\ pH (Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MB^SyTDS TSS Cond fcioTcio! A

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO, )

On CAIk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBA"§ TDS TSS Cond £10, cio, y

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6' T-P MBAS TDS TSS Cond cioTcicC

Aik pH Br Cl NO, NO, SO, NH, TOC/S^Cr6* T-P MBAS TDS TSS Cond CIO, CIO,\
Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr®+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6' T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,
r

Comments:
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Please see qualificatibns below tor all questions answered *N*. Not applicable questions are identified as *N/A". 
" N N/A Have results been reported and calculated correctly?

Are results within the calibrated range of the instruments?
Are aO detection limits below the CRQL?

Compound (analyte) results for__________\
recalculated and verified using the following equation:

reported with a positive detect were

Concentration = s- . 

--------------------- / <V c . \'
(°- °'h^Ly - 4 55^/

Sample ID Analyte

Reported
ConcenUalion

Calculated
Concentration

tr)
Acceptable

Pf/N)

\\ • (^T \V\ , TryvexX I'io’ i

O.y________________ TOL( ■

4,00 M .OO

\4hC0 14^00

G.'l

nW)OS uS5

4l0

fi) •6 <06
70^0 |

CIOm vl. 7-776 nji'ic) l > |
1

Note:.
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LDC Report# 21991F6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

September 10 through September 16, 2009

December 7, 2009

Soil

Wet Chemistry 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905192

Sample Identification

SA102-10BSPLP2 
SA102-10BSPLP2RE 
SA102-10BSPLP3 
SA102-30BSPLP2 
SA102-30BSPLP2RE 
SA102-30BSPLP3 
SA30-9BSPLP2 
SA30-9BSPLP3 
SA128-10BSPLP2 
SA128-10BSPLP3 
SA128-29BSPLP2 
SA128-29BSPLP3 
SA128-10BSPLP2DUP 
SA128-10BSPLP2MS 
SA128-10BSPLP2MSD

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 15 soil samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, ERA Method 350.1 for Ammonia as 
Nitrogen, ERA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, ERA Method 300.1 for Chlorate, ERA Method 120.1 for Conductivity, ERA SW 
846 Method 9012A for Cyanide, ERA SW 846 Method 7199 for Hexavalent Chromium, 
ERA Method 353.2 for Nitrite as Nitrogen, ERA SW 846 Method 9045D for pH, 
Standard Method 5540C for Surfactants, ERA Method 314.0 for Perchlorate, ERA 
Method 365.1 for Total Phosphorus, Standard Method 2540C for Total Dissolved 
Solids, and Standard Method 2540D for Total Suspended Solids, and ERA SW 846 
Method 9060 for Total Organic Carbon.

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.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.
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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 with the following exceptions:

Sample Analyte

Total Time From 
Sample Collection 

Until Analysis

Required Holding Time 
From Sample Collection 

Until Analysis Flag Aor P

SA102-10BSPLP2 Hexavalent chromium 29.25 & 29.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

SA102-30BSPLP2 Hexavalent chromium 29.75 hours 24 hours J- (all detects)
UJ (all non-detects)

P

SA30-9BSPLP2 Hexavalent chromium 30 & 30.25 hours 24 hours J- (all detects)
UJ (all non-detects)

P

SA102-10BSPLP2RE 
SA102-30BSPLP2RE

Cyanide 21 days 14 days J- (all detects)
UJ (all non-detects)

A

SA102-10BSPLP3 Hexavalent chromium 36 & 35.75 hours 24 hours J- (all detects)
UJ (all non-detects)

P

SA102-30BSPLP3 Hexavalent chromium 36 & 36.25 hours 24 hours J- (all detects)
UJ (all non-detects)

P

SA30-9BSPLP3 Hexavalent chromium 36.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

SA128-10BSPLP2 Hexavalent chromium 27 & 27.25 hours 24 hours J- (all detects)
UJ (all non-detects)

P

SA128-29BSPLP2 Hexavalent chromium 27.75 & 30 hours 24 hours J- (all detects)
UJ (all non-detects)

P

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

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.
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III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total 0.5 mg/L SA102-10BSPLP3
Alkalinity, bicarbonate 0.5 mg/L SA102-30BSPLP3
Chloride 0.07 mg/L SA30-9BSPLP3
pH 8.17 units
Total phosphorus 0.011 mg/L
Total dissolved solids 7 mg/L

ICB/CCB Total phosphorus 0.0081 mg/L SA102-10BSPLP3
SA102-30BSPLP3
SA30-9BSPLP3

PB (prep blank) Alkalinity, total 1.8 mg/L SA102-10BSPLP2
Alkalinity, bicarbonate 1.8 mg/L SA102-30BSPLP2
Ammonia as N 0.052 mg/L SA30-9BSPLP2
Nitrate as N 0.031 mg/L
pH 8.26 units
Sulfate 0.27 mg/L

PB (prep blank) Alkalinity, total 1.9 mg/L SA128-10BSPLP3
Alkalinity, bicarbonate 1.9 mg/L SA128-29BSPLP3
Ammonia as N 0.012 mg/L
Total organic carbon 0.3 mg/L
PH 7.61 units

ICB/CCB Alkalinity, total 1.8 mg/L SA128-10BSPLP3
Nitrite as N 0.0070 mg/L SA128-29BSPLP3

PB (prep blank) Alkalinity, total 1.8 mg/L SA128-10BSPLP2
Alkalinity, bicarbonate 1.8 mg/L SA128-29BSPLP2
Ammonia as N 0.046 mg/L
Chloride 0.17 mg/L
Nitrate as N 0.049 mg/L
PH 7.88 units
Sulfate 0.36 mg/L

ICB/CCB Alkalinity, total 0.5 mg/L SA102-30BSPLP3
SA30-9BSPLP3

ICB/CCB Alkalinity, total 1.2 mg/L SA102-10BSPLP2
SA102-30BSPLP2
SA30-9BSPLP2
SA128-10BSPLP2

ICB/CCB Cyanide 0.00753 mg/L SA102-10BSPLP2RE
SA102-30BSPLP2RE
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Chloride 0.045 mg/L SA30-9BSPLP3

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

SA102-10BSPLP3 Total phosphorus 0.034 mg/L 0.050U mg/L

SA102-30BSPLP3 Total phosphorus 0.037 mg/L 0.050U mg/L

SA30-9BSPLP3 Total phosphorus 0.027 mg/L 0.050U mg/L

SA30-9BSPLP2 Nitrate as N 0.041 mg/L 0.050U mg/L

SA128-10BSPLP3 Ammonia as N
Total organic carbon

0.016 mg/L
0.4 mg/L

0.050U mg/L
1.0U mg/L

SA128-29BSPLP3 Ammonia as N
Total organic carbon

0.010 mg/L
0.2 mg/L

0.050U mg/L
1,0U mg/L

SA128-29BSPLP2 Ammonia as N 0.041 mg/L 0.050U mg/L

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

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

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.
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VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

Sample Surrogate %R (Limits) Analyte Flag AorP

SA128-29BSPLP3 Dichloroacetate 86 (90-115) Chlorate J- (all detects) A
UJ (all non-detects)

VIII. Sample Result Verification and Project Quantitation Limit

All sample result verification met validation criteria with the following exceptions:

Sample Analyte Finding Flag AorP

SA102-10BSPLP2
SA102-30BSPLP2

Cyanide Sample results were too negative. The 
absolute value of the negative result was 
above the reporting limit.

UJ (all non-detects) A

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905192 All analytes reported below the PQL. J (all detects) A

IX. Overall Assessment

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows:

Sample Analyte Flag AorP

SA102-10BSPLP2
SA102-30BSPLP2

Cyanide X A

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

X. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0905192

SDG Sample Analyte Flag AorP Reason (Code)

R0905192 SA102-10BSPLP2 Hexavalent chromium J- (all detects) P Technical holding times
SA102-30BSPLP2 
SA30-9BSPLP2
SA102-10BSPLP3
SA102-30BSPLP3 
SA30-9BSPLP3
SA128-10BSPLP2
SA128-29BSPLP2

UJ (all non-detects) (h)

R0905192 SA102-10BSPLP2RE Cyanide J- (all detects) A Technical holding times
SA102-30BSPLP2RE UJ (all non-detects) (h)

R0905192 SA128-29BSPLP3 Chlorate J- (all detects) A Surrogate recovery (%R)
UJ (all non-detects) (s)

R0905192 SA102-10BSPLP2 Cyanide UJ (all non-detects) A Sample result verification
SA102-30BSPLP2 (o)

R0905192 SA102-10BSPLP2 All analytes reported below J (all detects) A Sample result verification
SA102-10BSPLP2RE 
SA102-10BSPLP3
SA102-30BSPLP2
SA102-30BSPLP2RE 
SA102-30BSPLP3 
SA30-9BSPLP2 
SA30-9BSPLP3
SA128-10BSPLP2
SA128-10BSPLP3
SA128-29BSPLP2
SA128-29BSPLP3

the PQL. (sp)

R0905192 SA102-10BSPLP2 Cyanide X A Overall assessment of
SA102-30BSPLP2 data (o)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0905192

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905192 SA102-10BSPLP3 Total phosphorus 0.050U mg/L A bl

R0905192 SA102-30BSPLP3 Total phosphorus 0.050U mg/L A bl

R0905192 SA30-9BSPLP3 Total phosphorus 0.050U mg/L A bl
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Modified Final
SDG Sample Analyte Concentration A or P Code

R0905192 SA30-9BSPLP2 Nitrate as N 0.050U mg/L A bl

R0905192 SA128-10BSPLP3 Ammonia as N 0.050U mg/L A bl
Total organic carbon 1.0U mg/L

R0905192 SA128-29BSPLP3 Ammonia as N 0.050U mg/L A bl
Total organic carbon 1.0U mg/L

R0905192 SA128-29BSPLP2 Ammonia as N 0.050U mg/L A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0905192

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21991F6__________  VALIDATION COMPLETENESS WORKSHEET
sdg #: R0905i^8\^T- Stage 4
Laboratory: Columbia Analytical Services

Date:
Page: V. of \

Reviewer:
2nd Reviewer:

METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-N (ERA Method 350.1), Bromide. Chloride, Nitrate-N, Sulfate (ERA 
SW846 Method 9056), Conductivity (ERA Method 120.1), Cyanide (ERA SW846 Method 9012A), Hexavalent Chromium (ERA 
SW846 Method 7199). Nitrite-N (ERA Method 353.2). pH (ERA SW846 Method 9040B). Surfactants (SM5540C). Total 
Phosphorus (ERA Method 365.1). TDS (SM2540C). TSS (SM2540D). TOC (ERA SW846 Method 9060). r.hlncafr€ Y'SflP A) 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached v 
validation findings worksheets. £31H ,(b\

\/alirlatir\n f^rvmmontc

1. Technical holding times Sampling dates: °\ ( iO ( ^ f l G l 0

Ha. Initial calibration A
lib. Calibration verification A

III. Blanks ‘zpJ

IV Surrogate Spikes ■4^
V Matrix Spike/Matrix Spike Duplicates £4fArrt roS/D

VI. Duplicates ArA

VII. Laboratory control samples A lXt>/Q
VIII. Sample result verification

IX. Overall assessment of data

X. Field duplicates v,
Yl PIaIH hlankc A

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

Validated Samples:.
so a

1 SA102-10BSPLP2 11 SA128-29BSPLP2 21 31

2 SA102-10BSPLP2RE 12 SA128-29BSPLP3 22 32

3 SA102-10BSPLP3 13 3An ir>&StfLP"2X 33 (p?W c io,vu

4 SA102-30BSPLP2 14 rtf 124 34 i \<\

5 SA102-30BSPLP2RE 15 \ / w 35

6 SA102-30BSPLP3 16 26 36

7 SA30-9BSPLP2 17 27 37

8 SA30-9BSPLP3 18 28 38

9 SA128-10BSPLP2 19 29 39

10 SA128-10BSPLP3 20 30 40

Notes:

21991F6W.wpd



•"U^w l P'6LDCfr
SDG #• -5-^g COi^V-

VAL1DATI0N FINDINGS CHECKLIST Pane- of^Z—
Reviewerr^*^

2nd Reviewer \ r-—^

Method:lnorganics (ERA Method

Validation Area Yes |No I NA I Findings/Comments

mmmmm
All technical holding times were met □0

E□Cooler temperature criteria was met

Were all instruments calibrated daily, each set-up time?
Were the proper number of standards used?
Were all initiai calibration correla8on coefficients > 0.995?
Were all initial and continuing calibration verification %Rs within the 90*110% QC 
limits?______________________________________
Were titrant checks performed as required? (Level IV only)

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.

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.____________________________________

1/

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 < CRDL(< 2X CRDL for soil) 
was used for samples that were < 5X the CRDL including when only one of the 
duplicate sample values were < 5X the CRDL

siir-

Was an LCS anavlzed for this SDG?

1/

Was an LCS analyzed per extraction batch?
Were the LCS percent recoveries (%R) ana relative percent difference (RPD) 
within the 80-120% (85-115% for Method 300.0) QC limits?

Were performance evaluation (PE) samples performed?

WETC-EPA.JV version 1.0



VALIDATION FINDINGS CHECKUSTLDC#: 
SDG #:

Page: ^-of
Reviewer: CX^—

2nd Reviewer: V>-v

| Validation Ar»« V— No NA Flndlngi/Conunwiti

m ■
Were RU adjusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation? P

Were detection limits < RL?
sn

Overall assessment of data was found to be acceptable.
■p

| Field duplicate pairs were idantBied In this SDG.

HTarget analytes were detected m the tleld duplicates.

Hi
...........................................................Field blanks were kterrtffied in this SDG. r

Target analytes were detected in the field blanks. ........  i

WETC-EPA.IV version 1.0



#: 21991 \ 6 valium i iuin nivuiiNoo vvurMxoncc i
SDG #: See Cover Sample Specific Analysis Reference

Ml circled methods are applicable to each sample.

raue. ^ ui__i
Reviewer: 

2nd reviewer:
C
-U=

Samnlo ID Matriy Paramptar

l- <0^ CaIK Dh Br Cl NO, NO, S01 NH, TOC CN Cr6* T-P MBAS TDS TSS ConcjXciO-^ClOp

Aik pH Br Cl NO, NO, S04 NH, TOcCci5)cr6+ T-P MBAS TDS TSS Cond cioTcio,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN C^+ T-P MBAS TDS TSS CondfciO^ CIO,'.-------------------------- <------a------*------------------ :------------------------------------------- 2------------------------
Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr®+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr®* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,
r

Comments.



LDC #:. 'ZJPW

SDG #:

VALIDATION RNDINGS WORKSHEET 
Tftchnieal Holding Tlmfta

Page: ( at (
Reviewer. CJ^—

2nd reviewer:

AH circled dates have exceeded die technical holding time.

'Y N N/A Were ail cooler lemparw

Method;
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RSAQ6-10B
RSAQ6-25B
RSAQ6-38B
RSAQ6009-38B
SA41-12B
SA41-25B
SA41-38B
SA40-10B
SA40-25B
SA40-41B
SA114-10B
SA114-30B
SA124-25B
SA124-42B
SA40-41BMS
SA40-41BMSD
SA40-41BDUP

Investigation,
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Introduction

This data review covers 18 soil samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, EPA Method 350.1 for Ammonia as 
Nitrogen, EPA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, EPA Method 300.1 for Chlorate, EPA SW 846 Method 9012A for Cyanide, EPA 
SW 846 Method 7199 for Hexavalent Chromium, EPA Method 353.2 for Nitrite as 
Nitrogen, EPA SW 846 Method 9045D for pH, Standard Method 5540C for 
Surfactants, EPA Method 314.0 for Perchlorate, EPA Method 365.1 for Total 
Phosphorus, and Lloyd/Kahn Method for Total Organic Carbon.

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.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.

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. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total 10 mg/Kg SA40-10B
Alkalinity, bicarbonate 10 mg/Kg SA40-25B

SA40-41B
SA114-10B
SA114-30B
SA124-25B
SA124-42B

ICB/CCB Ammonia as N 0.0250 mg/L SA40-10B
SA40-25B
SA40-41B
SA114-10B
SA114-30B
SA124-25B
SA124-42B

PB (prep blank) Total organic carbon 40 mg/Kg RSAQ6-0.5B
RSAQ6-10B
RSAQ6-25B
RSAQ6-38B
RSAQ6009-38B
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Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Total organic carbon 60 mg/Kg SA41-12B
SA41-25B
SA41-38B
SA40-10B
SA40-25B
SA40-41B
SA114-10B
SA114-30B
SA124-25B
SA124-42B

ICB/CCB Total organic carbon 116.0 mg/Kg All samples in SDG R0905198

ICB/CCB Chloride 0.136 mg/L SA40-10B
SA40-25B

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

RSAQ6-25B Total organic carbon 290 mg/Kg 300U mg/Kg

RSAQ6-38B Total organic carbon 160 mg/Kg 290U mg/Kg

RSAQ6009-38B Total organic carbon 130 mg/Kg 290U mg/Kg

SA41-38B Total organic carbon 170 mg/Kg 280U mg/Kg

SA114-10B Ammonia as N 0.33 mg/Kg 0.54U mg/Kg

SA114-30B Ammonia as N 0.54 mg/Kg 0.60U mg/Kg

SA124-42B Total organic carbon 230 mg/Kg 290U mg/Kg

Samples FB072909-SO (from SDG R0904226) was identified as a field blank. No 
contaminant concentrations were found in this blank with the following exceptions:
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Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072909-SO 7/29/09 Perchlorate 0.5 ug/L All samples in SDG
Ammonia as N 1.71 mg/L R0905198
Total organic carbon 0.5 mg/L
Chloride 6.2 mg/L
Nitrate as N 1.02 mg/L
Sulfate 8.0 mg/L
Surfactants 0.168 mg/L
Total phosphorus 0.007 mg/L
pH 3.48 units

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

RSAQ6-0.5B Chloride 17.1 mg/Kg 17.1J+ mg/Kg
Nitrate as N 1.45 mg/Kg 1.45J+ mg/Kg
Sulfate 74.0 mg/Kg 74.0J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2U mg/Kg

RSAQ6-10B Chloride 7.7 mg/Kg 7.7J+ mg/Kg
Nitrate as N 1.62 mg/Kg 1.62J+ mg/Kg
Sulfate 109 mg/Kg 109J+ mg/Kg

RSAQ6-25B Total organic carbon 290 mg/Kg 300U mg/Kg
Chloride 11.6 mg/Kg 11.6J+ mg/Kg
Nitrate as N 2.35 mg/Kg 2.35J+ mg/Kg
Sulfate 141 mg/Kg 141J+ mg/Kg
Surfactants 1.9 mg/Kg 2.2U mg/Kg

RSAQ6-38B Total organic carbon 160 mg/Kg 290U mg/Kg
Chloride 486 mg/Kg 486J+ mg/Kg
Nitrate as N 13.1 mg/Kg 13.1J+ mg/Kg
Sulfate 725 mg/Kg 725J+ mg/Kg

RSAQ6009-38B Total organic carbon 130 mg/Kg 290U mg/Kg
Chloride 476 mg/Kg 476J+ mg/Kg
Nitrate as N 13.1 mg/Kg 13.1J+ mg/Kg
Sulfate 642 mg/Kg 642J+ mg/Kg
Surfactants 1.4 mg/Kg 2.8U mg/Kg

SA41-12B Chloride 330 mg/Kg 330J+ mg/Kg
Nitrate as N 7.24 mg/Kg 7.24J+ mg/Kg

SA41-25B Chloride 577 mg/Kg 577J+ mg/Kg
Nitrate as N 3.78 mg/Kg 3.78J+ mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA41-38B Total organic carbon 170 mg/Kg 280U mg/Kg
Chloride 348 mg/Kg 348J+ mg/Kg
Nitrate as N 3.83 mg/Kg 3.83J+ mg/Kg
Sulfate 753 mg/Kg 753J+ mg/Kg

SA40-10B Chloride 83.6 mg/Kg 83.6J+ mg/Kg
Nitrate as N 3.02 mg/Kg 3.02J+ mg/Kg
Sulfate 222 mg/Kg 222J+ mg/Kg

SA40-25B Chloride 102 mg/Kg 102J+ mg/Kg
Nitrate as N 2.20 mg/Kg 2.20J+ mg/Kg

SA40-41B Chloride 316 mg/Kg 316J+ mg/Kg
Nitrate as N 2.74 mg/Kg 2.74J+ mg/Kg

SA114-10B Ammonia as N 0.33 mg/Kg 0.54U mg/Kg
Nitrate as N 19.5 mg/Kg 19.5J+ mg/Kg
Sulfate 477 mg/Kg 477J+ mg/Kg
Surfactants 1.2 mg/Kg 2.1 U mg/Kg

SA114-30B Ammonia as N 0.54 mg/Kg 0.60U mg/Kg
Nitrate as N 11.7 mg/Kg 11.7J+ mg/Kg
Sulfate 537 mg/Kg 537J+ mg/Kg
Surfactants 1.5 mg/Kg 2.4U mg/Kg

SA124-25B Ammonia as N 0.89 mg/Kg 0.89J+ mg/Kg
Nitrate as N 13.9 mg/Kg 13.9J+ mg/Kg
Sulfate 327 mg/Kg 327J+ mg/Kg

SA124-42B Total organic carbon 230 mg/Kg 290U mg/Kg
Nitrate as N 9.48 mg/Kg 9.48J+ mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits with the following exceptions:

Spike ID 
(Associated 
Samples) Analyte

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits)

Affected
Analyte Flag AorP

SA40-41 BMS Chloride 139 (75-125) _ _ Chloride J+ (all detects) A
(All samples in SDG Alkalinity, total 135 (75-125) - - Alkalinity, total J+ (all detects)
R0905198) Alkalinity, bicarbonate J+ (all detects)
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V. Duplicates

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 Aor P

SA40-41BDUP 
(All samples in SDG
R0905198)

Sulfate 126 (<20) " J (all detects)
UJ (all non-detects)

A

VI. Laboratory Control Samples

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

VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

Sample Surrogate %R (Limits) Analyte Flag A or P

RSAQ6-38B Dichloroacetate 86 (90-115) Chlorate J- (all detects) A
UJ (all non-detects)

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0905198 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

Samples RSAQ6-38B and RSAQ6009-38B were identified as field duplicates. No 
contaminant concentrations were detected in any of the samples with the following 
exceptions:

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorPRSAQ6-38B RSAQ6009-38B

Alkalinity, total 329 mg/Kg 340 mg/Kg 3 (<50) - - -

Alkalinity, bicarbonate 329 mg/Kg 340 mg/Kg 3 (<50) - - -

Chloride 483 mg/Kg 476 mg/Kg 1 (<50) - - -

Nitrate as N 13.1 mg/Kg 13.1 mg/Kg 0 (<50) - - -

pH 7.98 units 7.97 units 0 (<50) - - -

Sulfate 725 mg/Kg 642 mg/Kg 12 (<50) - - -

Surfactants 0.8U mg/Kg 1.4 mg/Kg - 0.6 (<2.9) - -

Total organic carbon 160 mg/Kg 130 mg/Kg - 30 (<290) - -

Total phosphorus 708 mg/Kg 805 mg/Kg 13 (<50) - - -

Chlorate 104000 ug/Kg 131000 ug/Kg 23 (<50) - - -

Perchlorate 60200 ug/Kg 66400 ug/Kg 10 (<50) - - -

\ /.\ I /‘N/*' IK l\ l/^\ O H riOH XDO o



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0905198

SDG Sample Analyte Flag A or P Reason (Code)

R0905198 RSAQ6-0.5B Chloride J+ (all detects) A Matrix spike/Matrix spike
RSAQ6-10B Alkalinity, total J+ (all detects) duplicates (%R) (m)
RSAQ6-25B
RSAQ6-38B
RSAQ6009-38B
SA41-12B
SA41-25B
SA41-38B
SA40-10B
SA40-25B
SA40-41B
SA114-10B
SA114-30B
SA124-25B
SA124-42B

Alkalinity, bicarbonate J+ (all detects)

R0905198 RSAQ6-0.5B Sulfate J (all detects) A Duplicate sample
RSAQ6-10B
RSAQ6-25B
RSAQ6-38B
RSAQ6009-38B
SA41-12B
SA41-25B
SA41-38B
SA40-10B
SA40-25B
SA40-41B
SA114-10B
SA114-30B
SA124-25B
SA124-42B

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

R0905198 RSAQ6-38B Chlorate J- (all detects) A Surrogate spikes (%R)
UJ (all non-detects) (s)

R0905198 RSAQ6-0.5B All analytes reported below J (all detects) A Sample result verification
RSAQ6-1 OB
RSAQ6-25B
RSAQ6-38B
RSAQ6009-38B
SA41-12B
SA41-25B
SA41-38B
SA40-10B
SA40-25B
SA40-41B
SA114-10B
SA114-30B
SA124-25B
SA124-42B

the PQL. (sp)
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0905198

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905198 RSAQ6-25B Total organic carbon 300U mg/Kg A bl

R0905198 RSAQ6-38B Total organic carbon 290U mg/Kg A bl

R0905198 RSAQ6009-38B Total organic carbon 290U mg/Kg A bl

R0905198 SA41-38B Total organic carbon 280U mg/Kg A bl

R0905198 SA114-10B Ammonia as N 0.54U mg/Kg A bl

R0905198 SA114-30B Ammonia as N 0.60U mg/Kg A bl

R0905198 SA124-42B Total organic carbon 290U mg/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0905198

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905198 RSAQ6-0.5B Chloride 17.1J+ mg/Kg A bf
Nitrate as N 1.45J+ mg/Kg
Sulfate 74.0J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905198 RSAQ6-10B Chloride 7.7J+ mg/Kg A bf
Nitrate as N 1.62J+ mg/Kg
Sulfate 109J+ mg/Kg

R0905198 RSAQ6-25B Total organic carbon 300U mg/Kg A bf
Chloride 11.6J+ mg/Kg
Nitrate as N 2.35J+ mg/Kg
Sulfate 141J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905198 RSAQ6-38B Total organic carbon 290U mg/Kg A bf
Chloride 486J+ mg/Kg
Nitrate as N 13.1J+ mg/Kg
Sulfate 725J+ mg/Kg
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Modified Final
SDG Sample Analyte Concentration Aor P Code

R0905198 RSAQ6009-38B Total organic carbon 290U mg/Kg A bf
Chloride 476J+ mg/Kg
Nitrate as N 13.1J+ mg/Kg
Sulfate 642J+ mg/Kg
Surfactants 2.8U mg/Kg

R0905198 SA41-12B Chloride 330J+ mg/Kg A bf
Nitrate as N 7.24J+ mg/Kg

R0905198 SA41-25B Chloride 577J+ mg/Kg A bf
Nitrate as N 3.78J+ mg/Kg

R0905198 SA41-38B Total organic carbon 280U mg/Kg A bf
Chloride 348J+ mg/Kg
Nitrate as N 3.83J+ mg/Kg
Sulfate 753J+ mg/Kg

R0905198 SA40-10B Chloride 83.6J+ mg/Kg A bf
Nitrate as N 3.02J+ mg/Kg
Sulfate 222J+ mg/Kg

R0905198 SA40-25B Chloride 102J+ mg/Kg A bf
Nitrate as N 2.20J+ mg/Kg

R0905198 SA40-41B Chloride 316J+ mg/Kg A bf
Nitrate as N 2.74J+ mg/Kg

R0905198 SA114-10B Ammonia as N 0.54U mg/Kg A bf
Nitrate as N 19.5J+ mg/Kg
Sulfate 477J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905198 SA114-30B Ammonia as N 0.60U mg/Kg A bf
Nitrate as N 11.7J+ mg/Kg
Sulfate 537J+ mg/Kg
Surfactants 2.4U mg/Kg

R0905198 SA124-25B Ammonia as N 0.89J+ mg/Kg A bf
Nitrate as N 13.9J+ mg/Kg
Sulfate 327J+ mg/Kg

R0905198 SA124-42B Total organic carbon 290U mg/Kg A bf
Nitrate as N 9.48J+ mg/Kg
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Tronox Northgate Henderson
LDC #: 21991G6__________ VALIDATION COMPLETENESS WORKSHEET Date: ll~ ll~0^
SDG #: R0905198__________ Stage 2B Page: l of N
Laboratory: Columbia Analytical Services Reviewer: CJ2—

2nd Reviewer: v r—^

METHOD: (Analyte) Alkalinity (SM2320BL Ammonia-N (EPA Method 350.1), Bromide. Chloride, Nitrate-N, Sulfate (EPA 
SW846 Method 9056), Chlorate (EPA Method 300.1), Cyanide (EPA SW846 Method 9012A), Hexavalent Chromium (EPA 
SW846 Method 7199), Nitrite-N (EPA Method 353.2), pH (EPASW846 Method 9045D), Surfactants (SM5540C). Perchlorate 
(EPA Method 314.0), Total Phosphorus (EPA Method 365.1), TOC (Lloyd/Kahn),
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

V/aliHafinn Aroa rtrimmAntc

I. Technical holding times A Sampling dates: ^/ f 1 (O

Ha. Initial calibration A

lib. Calibration verification

Ill Blanks

IV Surrogate Spikes

V Matrix Spike/Matrix Spike Duplicates SW

VI. Duplicates Suy
VII. Laboratory control samples (A
VIII. Sample result verification N

IX. Overall assessment of data A,
X. Field duplicates CMjbJ .
Yl FiolH hlonkc 6^ f - ?<bcniS\ on " SO C306)iy QcPfU \

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 Samgjes^ , ^

i RSAQ6-0.5B 11 SA40-41B 21 (5^6 SOC* 31

2 RSAQ6-10B 12 SA114-10B 22 32

3 RSAQ6-25B 13 SA114-30B 23
J

33

4 RSAQ6-38B 14 SA124-25B 24 34

5 RSAQ6009-38B 15 SA124-42B 25 35

6 SA41-12B 16 SA40-41BMS 26 36

7 SA41-25B 17 SA40-41BMSD 27 37

8 SA41-38B 18 SA40-41BDUP 28 38

9 SA40-10B 19 29 39

10 SA40-25B 20 30 40

Notes:
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LDC #:_2iyyi2_6_ VALIUA IIUN hlNUINUS) WUKI\S)|-|tC I
SDG #: See Cover Sample Specific Analysis Reference

All circled methods are applicable to each sample.

page: ^ or___
Reviewer:

2nd reviewer: ^

Sample ID Matriy Parameter
l ~\ ^ C Alk pH Br Cl NO, NO, SO, NH, TOC CN Ct64 T-P MBA^TDS TSS Cond(ciO, OO^

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

QO & pR( Br Cl NO, NO,lsO", NH, TOC CN Cr6" T-PMBA^TDS TSS Cond CIO, CIO,

Ail Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

fAlk ph Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS' TDS TSS Cond CIO, CIO,_____   —' ----- - --r -  ^
Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr*+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr*+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6t T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO, '

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,
:

Comments:
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LDC#: 21991G6 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover Field Duplicates

Inorganics, Method See Cover

Page:___of___
Reviewer:

2nd Reviewer: ^

NA
Y/N NA

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

Analyte

Concentration (mg/Kg)

RPD (<;50) Difference Limits
Qualification 
(Parent only)4 5

Total Alkalinity 329 340 3

Bicarbonate Alkalinity 329 340 3

Chloride 483 476 1

Nitrate as N 13.1 13 1 0

pH (pH Units) 7.98 7.97 0

Sulfate 725 642 12

Surfactants 0.8U 1.4 0.6 (-2 9)

TOC 160 130 30 (<290)

Total Phosphorus 708 805 13

Chlorate (ug/Kg) 104000 131000 23

Perchlorate (ug/Kg) 60200 66400 10

V:\FIELD DUPLICATES\FDJnorganic\21991G6.wpd



Revision 1

LDC Report# 21991H6

Laboratory Data Consultants, Inc.

Data Validation Report

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

Collection Date: September 14, 2009

LDC Report Date: December 21, 2009

Matrix: Soil/Water

Parameters: Wet Chemistry

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905218

Sample Identification

EB091409-SC1
SA42-10B
SA42009-10B
SA42-25B
SA42-38B
SA43-10B
SA43-25B
SA43-25BRE
SA43-43B
SA43-43BRE
SA44-10B
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B
RSA08-43B
RSA08-11.5B
RSA08-21.5B

RSAR6-37BMS
RSAR6-37BDUP
RSAR6-37BMSD

An asterisk (*) will be placed in the margin 
to the left of any revised section in the text. 1 V:\LOGIN\TRONOXNG\21991H6.RV1



Revision 1

Introduction

This data review covers 22 soil samples and one water sample listed on the cover 
sheet. The analyses were per Standard Method 2320B for Alkalinity, ERA Method
350.1 for Ammonia as Nitrogen, ERA SW 846 Method 9056 for Bromide, Chloride, 
Nitrate as Nitrogen, and Sulfate, ERA Method 300.1 for Chlorate, ERA SW 846 Method 
9012A for Cyanide, ERA SW 846 Method 7199 for Hexavalent Chromium, ERA Method
353.2 for Nitrite as Nitrogen, ERA SW 846 Methods 9040B and 9045D for pH, 
Standard Method 5540C for Surfactants, ERA Method 314.0 for Perchlorate, ERA 
Method 365.1 for Total Phosphorus, and Lloyd/Kahn Method and ERA SW 846 
Method 9060 for Total Organic Carbon.

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.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.

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

‘Indicates change as the result of report review.
SDG R0905218 2 V:\LOGIN\TRONOXNG\21991 H6.RV1
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The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

‘Indicates change as the result of report review.
SDG R0905218 3 V:\L0GIN\TR0N0XNG\21991 H6.RV1
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I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

EB091409-S01 Hexavalent chromium 26 & 26.25 hours 24 hours J- (all detects) P
UJ (all non-detects)

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

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable with the following exceptions:

Date
Lab.

Reference/ID Analyte %R (Limits) Associated Samples Flag A or P

9/15/09 CCV (11:10) Hexavalent chromium 114 (90-110) All water samples in 
SDG R0905218

J+ (all detects) P

III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Ammonia as N 0.0144 mg/L All water samples in SDG R0905218

'Indicates change as the result of report review.
SDG R0905218 4 V:\LOGIN\TRONOXNG\21991 H6.RV1
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Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate
Total organic carbon

10 mg/Kg
10 mg/Kg
60 mg/Kg

EB091409-S01
SA42-10B
SA42009-10B
SA42-25B
SA42-38B
SA43-10B
SA43-25B
SA43-43B

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate
Total organic carbon

11 mg/Kg
11 mg/Kg
50 mg/Kg

SA44-10B
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B
RSA08-43B

ICB/CCB Total organic carbon 116.0 mg/Kg All soil samples in SDG R0905218

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate
Chloride

15 mg/Kg
15 mg/Kg
1.2 mg/Kg

RSA08-11,5B
RSA08-21,5B

ICB/CCB Alkalinity, total 0.5 mg/L RSAC8-43B
RSA08-11,5B
RSA08-21.5B

ICB/CCB Ammonia as N 0.0250 mg/L SA42-10B
SA42009-10B
SA42-25B
SA42-38B

ICB/CCB Chloride 0.109 mg/L SA44-10B
SA44-25B
SA44-42B
RSAR6-0.5B
RSAR6-9B

ICB/CCB Sulfate 0.124 mg/L SA42-38B
SA43-10B
SA43-25B
SA43-43B
SA44-10B
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B
RSA08-43B
RSA08-11 .SB
RSA08-21.5B

‘Indicates change as the result of report review.
SDG R0905218 5 V:\LOGIN\TRONOXNG\21991 H6.RV1
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Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA43-25B Total organic carbon 300 mg/Kg 300U mg/Kg

SA43-43B Total organic carbon 170 mg/Kg 290U mg/Kg

SA44-25B Total organic carbon 150 mg/Kg 280U mg/Kg

RSAR6-37B Total organic carbon 150 mg/Kg 280U mg/Kg

RSA08-43B Total organic carbon 210 mg/Kg 300U mg/Kg

Sample EB091409-S01 was identified as an equipment blank. No contaminant 
concentrations were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB091409-S01 9/14/09 Alkalinity, total
Alkalinity, bicarbonate
Ammonia as N
Total organic carbon
Chloride
pH
Sulfate
Surfactants

0.5 mg/L
0.5 mg/L

0.051 mg/L
1.1 mg/L
1.4 mg/L
5.32 units
1.7 mg/L

0.047 mg/L

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

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA42-10B Surfactants 1.4 mg/Kg 2.2L) mg/Kg

SA42009-10B Surfactants 1.4 mg/Kg 2.2L) mg/Kg

‘Indicates change as the result of report review.
SDG R0905218 6 V:\LOGIN\TRONOXNG\21991 H6.RV1



Revision 1

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA42-25B Surfactants 4.3 mg/Kg 4.3J+ mg/Kg

SA42-38B Surfactants 1.7 mg/Kg 3.1 U mg/Kg

SA43-25B Total organic carbon 300 mg/Kg 300U mg/Kg

SA43-43B Total organic carbon 170 mg/Kg 290U mg/Kg

SA44-25B Total organic carbon 150 mg/Kg 280U mg/Kg

SA44-42B Surfactants 2.2 mg/Kg 2.4U mg/Kg

RSAR6-37B Total organic carbon 150 mg/Kg 280U mg/Kg

Samples FB072909-SO (from SDG R0904226) and FB082809-SO (from SDG R0904894) 
were identified as field blanks. No contaminant concentrations were found in these 
blanks with the following exceptions:

Sampling
Field Blank ID Date Analyte Concentration Associated Samples

FB072909-SO 7/29/09 Ammonia as N 1.71 mg/L SA42-10B
Total organic carbon 0.5 mg/L SA42009-10B
Chloride 6.2 mg/L SA42-25B
Nitrate as N 1.02 mg/L SA42-38B
Sulfate 8.0 mg/L SA43-10B
Surfactants 0.168 mg/L SA43-25B
Total phosphorus 0.007 mg/L SA43-43B
PH 3.48 units SA44-10B
Perchlorate 0.5 ug/L SA44-25B

SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B

FB072909-SO 7/29/09 Nitrate as N 1.02 mg/L SA43-25BRE
SA43-43BRE

FB082809-SO 8/28/09 Alkalinity, total 1.9 mg/L RSA08-43B
Alkalinity, bicarbonate 1.9 mg/L RSA08-11,5B
Ammonia as N 0.033 mg/L RSA08-21,5B
Total organic carbon 0.2 mg/L
Chloride 1.2 mg/L
Nitrate as N 0.68 mg/L
PH 5.88 units
Total phosphorus 0.008 mg/L
Sulfate 1.4 mg/L

‘Indicates change as the result of report review.
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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

SA42-10B Chloride 5.8 mg/Kg 5.8J+ mg/Kg
Sulfate 28.6 mg/Kg 28.6J+ mg/Kg
Surfactants 1.4 mg/Kg 2.2U mg/Kg

SA42009-1 OB Chloride 5.9 mg/Kg 5.9J+ mg/Kg
Sulfate 28.7 mg/Kg 28.7J+ mg/Kg
Surfactants 1.4 mg/Kg 2.2U mg/Kg

SA42-25B Chloride 36.7 mg/Kg 36.7J+ mg/Kg
Surfactants 4.3 mg/Kg 4.3J+ mg/Kg

SA42-38B Sulfate 557 mg/Kg 557J+ mg/Kg
Surfactants 1.7 mg/Kg 3.1 U mg/Kg

SA43-10B Chloride 12.7 mg/Kg 12.7J+ mg/Kg
Nitrate as N 1.90 mg/Kg 1.90J+ mg/Kg
Sulfate 196 mg/Kg 196J+ mg/Kg

SA43-25B Total organic carbon 300 mg/Kg 300U mg/Kg
Chloride 57.1 mg/Kg 57.1 J+ mg/Kg
Nitrate as N 3.05 mg/Kg 3.05J+ mg/Kg

SA43-25BRE Nitrate as N 3.01 mg/Kg 3.01J+ mg/Kg

SA43-43B Total organic carbon 170 mg/Kg 290U mg/Kg
Chloride 303 mg/Kg 303J+ mg/Kg
Nitrate as N 3.69 mg/Kg 3.69J+ mg/Kg
Sulfate 779 mg/Kg 779J+ mg/Kg

SA43-43BRE Nitrate as N 3.66 mg/Kg 3.66J+ mg/Kg

SA44-10B Chloride 18.0 mg/Kg 18.0J+ mg/Kg
Nitrate as N 2.43 mg/Kg 2.43J+ mg/Kg
Sulfate 232 mg/Kg 232J+ mg/Kg

SA44-25B Total organic carbon 150 mg/Kg 280U mg/Kg
Chloride 7.5 mg/Kg 7.5J+ mg/Kg
Nitrate as N 1.23 mg/Kg 1.23J+ mg/Kg

SA44-42B Chloride 84.9 mg/Kg 84.9J+ mg/Kg
Nitrate as N 1.47 mg/Kg 1.47J+ mg/Kg
Surfactants 2.2 mg/Kg 2.2U mg/Kg

’Indicates change as the result of report review.
SDG R0905218 8 V:\LOGIN\TRONOXNG\21991 H6.RV1
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Reported Modified Final
Sample Analyte Concentration Concentration

RSAR6-37B Total organic carbon 150 mg/Kg 280U mg/Kg
Nitrate as N 13.5 mg/Kg 13.5J+ mg/Kg

RSAR6-25B Nitrate as N 28.3 mg/Kg 28.3J+ mg/Kg

RSAR6-0.5B Chloride 60.8 mg/Kg 60.8J+ mg/Kg
Nitrate as N 1.06 mg/Kg 1.06J+ mg/Kg
Sulfate 105 mg/Kg 105J+ mg/Kg

RSAR6-9B Chloride 6.6 mg/Kg 6.6J+ mg/Kg
Nitrate as N 1.19 mg/Kg 1.19J+ mg/Kg
Sulfate 29.9 mg/Kg 29.9J+ mg/Kg

RSA08-43B Total organic carbon 210 mg/Kg 300U mg/Kg
Nitrate as N 3.46 mg/Kg 3.46J+ mg/Kg

RSA08-11,5B Ammonia as N 0.18 mg/Kg 0.54U mg/Kg
Nitrate as N 13.9 mg/Kg 13.9J+ mg/Kg

RSA08-21,5B Ammonia as N 0.13 mg/Kg 0.54U mg/Kg
Nitrate as N 6.58 mg/Kg 6.58J+ mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits with the following exceptions:

Spike ID 
(Associated MS (%R) MSD (%R) RPD Affected
Samples) Analyte (Limits) (Limits) (Limits) Analyte Flag AorP

RSAR6-37BMS Alkalinity, total 70 (75-125) _ . Alkalinity, total J- (all detects) A
(SA42-10B UJ (all non-detects)
SA42009-10B Alkalinity, bicarbonate J- (all detects)
SA42-25B
SA42-38B
SA43-10B
SA43-25B
SA43-43B
SA44-10B
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B)

UJ (all non-detects)

‘Indicates change as the result of report review.
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Spike ID 
(Associated 
Samples) Analyte

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits)

Affected
Analyte Flag A or P

RSAR6-37BMS
(SA42-10B
SA42009-10B
SA42-25B
SA42-38B
SA44-10B
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B)

Cyanide 1 (75-125) Cyanide J- (all detects)
R (all non-detects)

A

RSAR6-37BMS
(SA42-10B
SA42009-10B
SA42-25B
SA42-38B
SA43-10B
SA43-25B
SA43-43B
SA44-10B
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B)

Sulfate 158 (75-125) Sulfate J+ (all detects) A

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

Sample Surrogate %R (Limits) Analyte Flag A or P

SA42-25B Dichloroacetate 116 (90-115) Chlorate J+ (all detects) A

'Indicates change as the result of report review.
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Sample Surrogate %R (Limits) Analyte Flag Aor P

SA44-25B Dichloroacetate 116 (90-115) Chlorate J+ (all detects) A

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

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

Raw data were not reviewed for this SDG.

IX. Overall Assessment

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows:

Sample Analysis Flag A or P

SA43-25BRE
SA43-43BRE

Nitrate as N X A

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

X. Field Duplicates

Samples SA42-10B and SA42009-10B were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Analyte

Concentration
RPD

(Limits)
Difference

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

Alkalinity, total 420 mg/Kg 433 mg/Kg 3 (<50) - - -

Alkalinity, bicarbonate 411 mg/Kg 421 mg/Kg 2 (<50) - - -

Alkalinity, carbonate 9 mg/Kg 12 mg/Kg - 3 (<22) - -

‘Indicates change as the result of report review.
SDG R0905218 11 V:\LOGIN\TRONOXNG\21991 H6.RV1



Revision 1

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags Aor PSA42-10B SA42009-1 OB

Chloride 5.8 mg/Kg 5.9 mg/Kg - 0.1 (<2.2) - -

Nitrite as N 0.41 mg/Kg 0.63 mg/Kg - 0.22 (<0.11) - -

pH 8.59 units 8.57 units 0 (<50) - - -

Sulfate 28.6 mg/Kg 28.7 mg/Kg 0 (<50) - - -

Surfactants 1.4 mg/Kg 1.4 mg/Kg - 0 (<2.2) - -

Total organic carbon 3530 mg/Kg 5770 mg/Kg 48 (<50) - - -

Total phosphorus 821 mg/Kg 909 mg/Kg 10 (<50) - - -

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

*Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0905218

SDG Sample Analyte Flag AorP Reason (Code)

R0905218 EB091409-S01 Hexavalent chromium J- (all detects) P Technical holding times
UJ (all non-detects) (h)

R0905218 EB091409-S01 Hexavalent chromium J+ (all detects) P Calibration (CCV %R) (c)

R0905218 SA42-10B Alkalinity, total J- (all detects) A Matrix spike/Matrix spike
SA42009-10B UJ (all non-detects) duplicates (%R) (m)
SA42-25B Alkalinity, bicarbonate J- (all detects)
SA42-38B
SA43-10B
SA43-25B
SA43-43B
SA44-10B
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B

UJ (all non-detects)

‘R0905218 SA42-10B Cyanide J- (all detects) A Matrix spike/Matrix spike
SA42009-10B
SA42-25B
SA42-38B
SA44-10B
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B

R (all non-detects) duplicates (%R) (m)

R0905218 SA42-10B Sulfate J+ (all detects) A Matrix spike/Matrix spike
SA42009-1 OB
SA42-25B
SA42-38B
SA43-10B
SA43-25B
SA43-43B
SA44-10B
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B

duplicates (%R) (m)

R0905218 SA42-25B Chlorate J+ (all detects) A Surrogate spikes (%R)
SA44-25B (s)

‘Indicates change as the result of report review.
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SDG Sample Analyte Flag A or P Reason (Code)

R0905218 EB091409-S01
SA42-10B
SA42009-1 OB
SA42-25B
SA42-38B
SA43-10B
SA43-25B
SA43-25BRE
SA43-43B
SA43-43BRE
SA44-10B
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B
RSA08-43B
RSA08-11,5B
RSA08-21,5B

All analytes reported below 
the PQL.

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

R0905218 SA43-25BRE
SA43-43BRE

Nitrate as N X A Overall assessment of 
data (o)

Corrected associated samples noted above.

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0905218

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905218 SA43-25B Total organic carbon 300U mg/Kg A bl

R0905218 SA43-43B Total organic carbon 290U mg/Kg A bl

R0905218 SA44-25B Total organic carbon 280U mg/Kg A bl

R0905218 RSAR6-37B Total organic carbon 280U mg/Kg A bl

R0905218 RSA08-43B Total organic carbon 300U mg/Kg A bl

‘Indicates change as the result of report review.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Equipment Blank Data Qualification Summary - SDG R0905218

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905218 SA42-10B Surfactants 2.2U mg/Kg A be

R0905218 SA42009-1 OB Surfactants 2.2U mg/Kg A be

R0905218 SA42-25B Surfactants 4.3J+ mg/Kg A be

R0905218 SA42-38B Surfactants 3.1 U mg/Kg A be

R0905218 SA43-25B Total organic carbon 300U mg/Kg A be

R0905218 SA43-43B Total organic carbon 290U mg/Kg A be

R0905218 SA44-25B Total organic carbon 280U mg/Kg A be

R0905218 SA44-42B Surfactants 2.4U mg/Kg A be

R0905218 RSAR6-37B Total organic carbon 280U mg/Kg A be

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

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905218 SA42-10B Chloride 5.8J+ mg/Kg A bf
Sulfate 28.6J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905218 SA42009-10B Chloride 5.9J+ mg/Kg A bf
Sulfate 28.7J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905218 SA42-25B Chloride 36.7J+ mg/Kg A bf
Surfactants 4.3J+ mg/Kg

R0905218 SA42-38B Sulfate 557J+ mg/Kg A bf
Surfactants 3.1 U mg/Kg

‘Indicates change as the result of report review.
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Modified Final
SDG Sample Analyte Concentration A or P Code

R0905218 SA43-10B Chloride 12.7J+ mg/Kg A bf
Nitrate as N 1.90J+ mg/Kg
Sulfate 196J+ mg/Kg

R0905218 SA43-25B Total organic carbon 300U mg/Kg A bf
Chloride 57.1J+ mg/Kg
Nitrate as N 3.05J+ mg/Kg

R0905218 SA43-25BRE Nitrate as N 3.01 J+ mg/Kg A bf

R0905218 SA43-43B Total organic carbon 290U mg/Kg A bf
Chloride 303J+ mg/Kg
Nitrate as N 3.69J+ mg/Kg
Sulfate 779J+ mg/Kg

R0905218 SA43-43BRE Nitrate as N 3.66J+ mg/Kg A bf

R0905218 SA44-10B Chloride 18.0J+ mg/Kg A bf
Nitrate as N 2.43J+ mg/Kg
Sulfate 232J+ mg/Kg

R0905218 SA44-25B Total organic carbon 280U mg/Kg A bf
Chloride 7.5J+ mg/Kg
Nitrate as N 1.23J+ mg/Kg

R0905218 SA44-42B Chloride 84.9J+ mg/Kg A bf
Nitrate as N 1.47J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905218 RSAR6-37B Total organic carbon 280U mg/Kg A bf
Nitrate as N 13.5J+ mg/Kg

R0905218 RSAR6-25B Nitrate as N 28.3J+ mg/Kg A bf

R0905218 RSAR6-0.5B Chloride 60.8J+ mg/Kg A bf
Nitrate as N 1.06J+ mg/Kg
Sulfate 105J+ mg/Kg

R0905218 RSAR6-9B Chloride 6.6J+ mg/Kg A bf
Nitrate as N 1.19J+ mg/Kg
Sulfate 29.9 J+ mg/Kg

R0905218 RSA08-43B Total organic carbon 300U mg/Kg A bf
Nitrate as N 3.46J+ mg/Kg

R0905218 RSA08-11.5B Ammonia as N 0.54U mg/Kg A bf
Nitrate as N 13.9J+ mg/Kg

‘Indicates change as the result of report review.
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Modified Final
SDG Sample Analyte Concentration Aor P Code

R0905218 RSA08-21.5B Ammonia as N
Nitrate as N

0.54U mg/Kg 
6.58J+ mg/Kg

A bf

‘Indicates change as the result of report review.
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Tronox Northgate Henderson
LDC #: 21991H6__________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905218_______ __ Stage 2B
Laboratory: Columbia Analytical Services

Page: V- of v 
Reviewer:

METHOD: (Analyte) Alkalinity (SM2320BL Ammonia-N (ERA Method 350.1). Bromide. Chloride. Nitrate-N. Sulfate (ERA 
SW846 Method 9056), Cyanide (ERA SW846 Method 9012A),-DiQsolvod Hexavalent Chromium (EPA-Method 21S^V. 
Hexavalent Chromium (ERA SW846 Method 7199). Nitrite-N (ERA Method 353.2). pH (ERA SW846 Method 9Q40B/9045D). 
Surfactants (SM5540C). Total Phosphorus (ERA Method 365.1). TOC (Llovd/Kahn / ERA SW846 Method 90601.
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. } ^£/LcK\.dCtLt€_ (3lM .O j

\/alir4atirtn Aroa Prwnmontc

1. Technical holding times Sampling dates: R / | M. ICOQ

Ha Initial calibration A
lib. Calibration verification wr

III. Blanks SvV

IV Surrogate Spikes SVr

V Matrix Spike/Matrix Spike Duplicates ^(aJ rn<>?o

VI. Duplicates & Q O
VII. Laboratory control samples A SCS/p
VIII, Sample result verification SW

IX Overall assessment of data

X. Field duplicates 'i
VI Piolri Hlanlcc

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

Va'M,l.J5a^<o.,| zuxp* t=Loe^e»w

1 EB091409-S01 11 SA44-10B 21 RSAR6-37BMS 31

2 SA42-10B 12 SA44-25B 22 RSAR6-37BDUP 32

3 SA42009-10B 13 SA44-42B 23 \/ *060 33

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

5 SA42-38B 15 RSAR6-25B 25 35

6 SA43-10B 16 RSAR6-0.5B 26 36

7 SA43-25B 17 RSAR6-9B 27 37

8 SA43-25BRE 18 RSA08-43B 28 38

9 SA43-43B 19 RSA08-11 5B 29 39

10 SA43-43BRE 20 RSA08-21.5B 30 40

Notes:

21991H6W wpd



luc ff:_^iyyine_ valiua i iur mnuiinou wuKtvancc; i
SDG #: See Cover Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Kage:^__otj__
Reviewer: C-/2— 

2nd reviewer: V-----^

Samnip in Matrix " Paramptar

(TSk pH Br Cl NO, NO, SO^ NH, TOC CN Cr®* T-P MBA$?TDS TSS Cond m, cio>\

0 :io, cio.lAlk pH Br Cl NO, NO, S0„ NH, TO^CNCCr6* T-PMBAS)TDS TSS Cond

Aik pH Br Cl (noT)N02 S04 NH, TOC CN C^ T-P MBAS TDS TSS Cond- SIO, CI0, ;

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

■or; ?.\ ("AIK)pH^Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBA^) TDS TSS Cond dSy6ioA

?Z- C Aik pH Br Cl NO, NO, S04 NH, TOC CN Cf0* T-P MBAS IDS 1SS Cond :io, cio.

7^ Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond

8L 
C

l

Aik pH Br Cl NO, NO, S04 NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, S04 NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CI04

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO„ NH, TOC CN Cr5* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cl** T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr8* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr8* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO,
:

Comments:
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Page:___ c

2nd reviewer:

[circled have exceeded the technical holding time.
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LDC#: 21991H6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

Page: V o^
Reviewer:

2nd Reviewer: —

NA
NA

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

Concentration (mq/Kg>
Qualification 
(Parent only)Analyte 2 3 RPD (<50/ Difference Limits

Total Alkalinity 420 433 3

Bicarbonate Alkalinity 411 421 2

Bicarbonate Alkalinity 9 12 3 (<22)

Chloride 1 6 s.:> 0.1 ( 2 2)

Nitrite as N 0.41 0 63 0,22 (• 0 11)

pH (pH Units) .1 SP 8 5V 0

Sulfate 28 5 2o / 0

Surfactants 1 4
4

0 ( 2 2)

IOC 5' .'0 48

Total Phosphorus 321 909 10

Chlorate (ug/Kg) 130 45 85 (■'230)

V:\FIELD DUPLICATES\FD_inorganic\21991H6 wpd



Revision 1

LDC Report# 2199116

Laboratory Data Consultants, Inc.

Data Validation Report

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

Collection Date: September 15 through September 16, 2009

LDC Report Date: December 18, 2009

Matrix: Soil/Water

Parameters: Wet Chemistry

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905260

Sample Identification

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

SA65009-0.5B
SA153-25BMS
SA153-25BDUP
EB091509-SO1DUP
EB091509-SO1 MS
EB091509-SO1MSD
SA153-25BMSD

An asterisk (*) will be placed in the margin 
to the left of any revised section in the text. 1 V:\LOGIN\TRONOXNG\21991l6.RV1



Revision 1

Introduction

This data review covers 22 soil samples and 5 water samples listed on the cover 
sheet. The analyses were per Standard Method 2320B for Alkalinity, ERA Method
350.1 for Ammonia as Nitrogen, ERA SW 846 Method 9056 for Bromide, Chloride, 
Nitrate as Nitrogen, and Sulfate, ERA Method 300.1 for Chlorate, ERA SW 846 Method 
9012A for Cyanide, ERA SW 846 Methods 7196A and 7199 for Hexavalent Chromium, 
ERA Method 353.2 for Nitrite as Nitrogen, ERA SW 846 Methods 9040B and 9045D for 
pH, Standard Method 5540C for Surfactants, ERA Method 314.0 for Perchlorate, ERA 
Method 365.1 for Total Phosphorus, and Lloyd/Kahn Method and ERA SW 846 
Method 9060 for Total Organic Carbon.

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.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.

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

‘Indicates change as the result of report review.
SDG R0905260 2 V:\LOGIN\TRONOXNG\21991l6.RV1
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The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

’Indicates change as the result ot report review.
SDG R0905260 3 V:\LOGIN\TRONOXNG\2199116.RV1
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I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

EB091509-S01 Hexavalent chromium 26.75 hours 24 hours J- (all detects) P
UJ (all non-detects)

EB091609-SO1 Hexavalent chromium 32.25 & 32.5 hours 24 hours J- (all detects) P
UJ (all non-detects)

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

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Total phosphorus 0.005 mg/L All water samples in SDG R0905260

ICB/CCB Total phosphorus 0.0081 mg/L All water samples in SDG R0905260

PB (prep blank) Chloride 0.11 mg/L EB091609-S01

ICB/CCB Chloride
Sulfate
Ammonia as N

0.105 mg/L
0.052 mg/L 
0.0308 mg/L

EB091609-S01

‘Indicates change as the result of report review.
SDG R0905260 4 V:\LOGIN\TRONOXNG\2199116.RV1



Revision 1

Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Ammonia as N 0.0144 mg/L EB091509-S01

PB (prep blank) Alkalinity, total 15 mg/Kg SA136-0.5B
Alkalinity, bicarbonate 15 mg/Kg SA136-10B
Chloride 1.2 mg/Kg SA136-25B

SA136-40B
SA30-5B
SA30-9B
SA30-25B

PB (prep blank) Alkalinity, total 12 mg/Kg SA30-38B
Alkalinity, bicarbonate 12 mg/Kg SA153-10B
Chloride 1.0 mg/Kg SA153-38B

SA172-10B
SA172-25B

PB (prep blank) Alkalinity, total 11 mg/Kg SA153-25B
Alkalinity, bicarbonate 11 mg/Kg SA172-40B

SA128-0.5B
SA128-10B
SA128-29B
SA65-0.5B
SA65009-0.5B

PB (prep blank) Total organic carbon 70 mg/Kg SA128-0.5B
SA65-0.5B
SA65009-0.5B

ICB/CCB Total organic carbon 116.0 mg/Kg All soil samples in SDG R0905260

ICB/CCB Alkalinity, total 0.5 mg/L SA136-0.5B
SA136-10B
SA136-25B
SA136-40B
SA30-5B
SA30-9B
SA30-25B
SA30-38B
SA153-10B

ICB/CCB Nitrite as N 0.0073 mg/L SA128-0.5B
SA128-10B
SA128-29B
SA65-0.5B
SA65009-0.5B

ICB/CCB Chloride 0.109 mg/L SA136-0.5B

‘Indicates change as the result of report review.
SDG R0905260 5 V:\LOGIN\TRONOXNG\2199116.RV1
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Chloride 0.103 mg/L SA136-10B
SA136-25B
SA136-40B
SA30-5B
SA30-9B
SA30-25B
SA153-10B
SA172-10B
SA172-25B

ICB/CCB Sulfate 0.124 mg/L SA30-38B

ICB/CCB Sulfate 0.086 mg/L SA153-10B
SA153-25B
SA153-38B
SA172-10B
SA172-40B
SA128-0.5B
SA128-29B

ICB/CCB Sulfate
Chloride

0.162 mg/L
0.086 mg/L

SA65-0.5B
SA65009-0.5B

ICB/CCB Sulfate 0.134 mg/L SA30-25B

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

Reported Modified Final
Sample Analyte Concentration Concentration

EB091509-S01 Total phosphorus 0.019 mg/L 0.050U mg/L
Ammonia as N 0.023 mg/L 0.050U mg/L

EB091609-S01 Total phosphorus 0.011 mg/L 0.050U mg/L
Chloride 1.9 mg/L 2.0U mg/L
Ammonia as N 0.027 mg/L 0.050U mg/L

SA136-40B Total organic carbon 140 mg/Kg 280L) mg/Kg

SA30-25B Total organic carbon 280 mg/Kg 290L) mg/Kg

SA30-38B Total organic carbon 160 mg/Kg 290U mg/Kg

SA153-25B Total organic carbon 170 mg/Kg 290U mg/Kg

SA153-38B Total organic carbon 140 mg/Kg 290U mg/Kg

‘Indicates change as the result of report review.
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Samples EB091509-S01 and EB091609-S01 were identified as equipment blanks. No 
contaminant concentrations were found in these blanks with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB091509-S01 9/15/09 Ammonia as N 0.023 mg/L SA136-0.5B
Total organic carbon 0.4 mg/L SA136-10B
Chloride 1.2 mg/L SA136-25 B
PH 4.87 units SA136-40B
Total phosphorus 0.019 mg/L SA30-5B
Sulfate 1 mg/L SA30-9B
Surfactants 0.051 mg/L SA30-25B
Perchlorate 0.7 ug/L SA30-38B

SA153-10B
SA153-25B
SA153-38B
SA172-10B
SA172-25B
SA172-40B

EB091609-S01 9/16/09 Alkalinity, total 1.0 mg/L SA128-0.5B
Alkalinity, bicarbonate 1.0 mg/L SA128-10B
Ammonia as N 0.027 mg/L SA128-29B
Total organic carbon 0.3 mg/L SA65-0.5B
Chloride 1.9 mg/L SA65009-0.5B
Nitrate as N 0.73 mg/L
pH 5.47 units
Total phosphorus 0.011 mg/L
Sulfate 2.4 mg/L
Surfactants 0.033 mg/L
Perchlorate 0.6 ug/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA136-0.5B Surfactants 0.8 mg/Kg 2.2U mg/Kg

SA136-40B Total organic carbon 140 mg/Kg 280U mg/Kg

SA30-5B Surfactants 0.7 mg/Kg 2.2U mg/Kg

SA30-25B Total organic carbon 280 mg/Kg 290U mg/Kg

SA30-38B Total organic carbon 160 mg/Kg 290U mg/Kg

SA153-25 B Total organic carbon
Surfactants

170 mg/Kg
0.6 mg/Kg

290U mg/Kg
2.1 U mg/Kg

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

SA153-38B Total organic carbon 140 mg/Kg 290U mg/Kg
Surfactants 0.8 mg/Kg 3.1 U mg/Kg

SA172-40B Ammonia as N 0.11 mg/Kg 0.63U mg/Kg
Surfactants 1.0 mg/Kg 2.5U mg/Kg

SA128-0.5B Nitrate as N 2.51 mg/Kg 2.51 J+ mg/Kg
Sulfate 447 mg/Kg 447J+ mg/Kg
Surfactants 1.0 mg/Kg 2.3U mg/Kg

SA128-10B Nitrate as N 0.87 mg/Kg 0.87J+ mg/Kg
Sulfate 68.0 mg/Kg 68.0J+ mg/Kg

SA128-29B Nitrate as N 3.88 mg/Kg 3.88J+ mg/Kg
Surfactants 2.0 mg/Kg 3.1 U mg/Kg

SA65-0.5B Sulfate 163 mg/Kg 163J+ mg/Kg
Surfactants 0.7 mg/Kg 2.1 U mg/Kg

SA65009-0.5B Sulfate 182 mg/Kg 182J+ mg/Kg
Surfactants 0.9 mg/Kg 2.2U mg/Kg

Samples FB072909-SO (from SDG R0904226) was identified as a field blank. No 
contaminant concentrations were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072909-SO 7/29/09 Ammonia as N 1.71 mg/L All soil samples in SDG
Total organic carbon 0.5 mg/L R0905260
Chloride 6.2 mg/L
Nitrate as N 1.02 mg/L
Sulfate 8.0 mg/L
Surfactants 0.168 mg/L
Total phosphorus 0.007 mg/L
PH 3.48 units
Perchlorate 0.5 ug/L

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

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

SA136-0.5B Chloride 9.2 mg/Kg 9.2J+ mg/Kg
Nitrate as N 1.63 mg/Kg 1.63J+ mg/Kg
Sulfate 77.5 mg/Kg 77.5J+ mg/Kg
Surfactants 0.8 mg/Kg 2.2U mg/Kg

SA136-10B Chloride 6.3 mg/Kg 6.3J+ mg/Kg
Nitrate as N 1.34 mg/Kg 1.34J+ mg/Kg
Sulfate 47.8 mg/Kg 47.8J+ mg/Kg

SA136-25B Chloride 2.9 mg/Kg 2.9J+ mg/Kg
Nitrate as N 0.95 mg/Kg 0.95J+ mg/Kg
Sulfate 45.5 mg/Kg 45.5J+ mg/Kg

SA136-40B Total organic carbon 140 mg/Kg 280U mg/Kg
Chloride 22.7 mg/Kg 22.7J+ mg/Kg
Nitrate as N 2.37 mg/Kg 2.37J+ mg/Kg
Sulfate 126 mg/Kg 126J+ mg/Kg

SA30-5B Chloride 26.9 mg/Kg 26.9 J+ mg/Kg
Nitrate as N 1.25 mg/Kg 1.25J+ mg/Kg
Sulfate 59.3 mg/Kg 59.3J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2U mg/Kg

SA30-9B Chloride 23.1 mg/Kg 23.1J+ mg/Kg
Nitrate as N 1.18 mg/Kg 1.18J+ mg/Kg
Sulfate 50.8 mg/Kg 50.8J+ mg/Kg

SA30-25B Total organic carbon 280 mg/Kg 290U mg/Kg
Chloride 16.9 mg/Kg 16.9J+ mg/Kg
Nitrate as N 1.17 mg/Kg 1.17J+ mg/Kg

SA30-38B Total organic carbon 160 mg/Kg 290U mg/Kg
Chloride 267 mg/Kg 267J+ mg/Kg
Nitrate as N 4.67 mg/Kg 4.67J+ mg/Kg

SA153-10B Chloride 53.4 mg/Kg 53.4J+ mg/Kg
Nitrate as N 6.86 mg/Kg 6.86+ mg/Kg

SA153-25B Total organic carbon 170 mg/Kg 290U mg/Kg
Chloride 129 mg/Kg 129J+ mg/Kg
Nitrate as N 4.58 mg/Kg 4.58J+ mg/Kg
Sulfate 134 mg/Kg 134J+ mg/Kg
Surfactants 0.6 mg/Kg 2.1 U mg/Kg

SA153-38B Total organic carbon 140 mg/Kg 290U mg/Kg
Chloride 203 mg/Kg 203J+ mg/Kg
Nitrate as N 4.31 mg/Kg 4.31 J+ mg/Kg
Surfactants 0.8 mg/Kg 3.1 U mg/Kg

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

Concentration
Modified Final 
Concentration

SA172-10B Chloride 33.0 mg/Kg 33.0J+ mg/Kg
Nitrate as N 6.72 mg/Kg 6.72J+ mg/Kg

SA172-25B Chloride 49.5 mg/Kg 49.5 J+ mg/Kg
Nitrate as N 2.96 mg/Kg 2.96J+ mg/Kg
Sulfate 100 mg/Kg 100J+ mg/Kg

SA172-40B Ammonia as N 0.11 mg/Kg 0.63U mg/Kg
Chloride 442 mg/Kg 442J+ mg/Kg
Nitrate as N 6.94 mg/Kg 6.94J+ mg/Kg
Surfactants 1.0 mg/Kg 2.5U mg/Kg

SA128-0.5B Chloride 66.3 mg/Kg 66.3J+ mg/Kg
Nitrate as N 2.51 mg/Kg 2.51 J+ mg/Kg
Sulfate 447 mg/Kg 447J+ mg/Kg
Surfactants 1.0 mg/Kg 2.3U mg/Kg

SA128-10B Chloride 36.7 mg/Kg 36.7J+ mg/Kg
Nitrate as N 0.87 mg/Kg 0.87J+ mg/Kg
Sulfate 68.0 mg/Kg 68.0J+ mg/Kg

SA128-29B Chloride 209 mg/Kg 209J+ mg/Kg
Nitrate as N 3.88 mg/Kg 3.88J+ mg/Kg
Sulfate 662 mg/Kg 662J+ mg/Kg
Surfactants 2.0 mg/Kg 3.1 U mg/Kg

SA65-0.5B Chloride 49.0 mg/Kg 49.0J+ mg/Kg
Nitrate as N 101 mg/Kg 101J+ mg/Kg
Sulfate 163 mg/Kg 163J+ mg/Kg
Surfactants 0.7 mg/Kg 2.1 U mg/Kg

SA65009-0.5B Chloride 46.9 mg/Kg 46.9J+ mg/Kg
Sulfate 182 mg/Kg 182J+ mg/Kg
Surfactants 0.9 mg/Kg 2.2U mg/Kg

-.-..........

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits with the following exceptions:

Spike ID 
(Associated 
Samples) Analyte

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits) Flag AorP

SA153-25BMS Surfactants 72 (75-125) _ . J- (all detects) A
(All soil samples in UJ (all non-detects)
SDG R0905260)

‘Indicates change as the result of report review.
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V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

Sample Surrogate %R (Limits) Analyte Flag Aor P

SA65-0.5B Dichloroacetate 80 (90-115) Chlorate J- (all detects) A
UJ (all non-detects)

VIII. 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 R0905260 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

Samples SA65-0.5B ad SA65009-0.5B were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags A or PSA65-0.5B SA65009-0.5B

Ammonia as N 46.4 mg/Kg 70.2 mg/Kg 41 (<50) - - -

•Indicates change as the result of report review.
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags A or PSA65-0.5B SA65009-0.5B

Alkalinity, total 325 mg/Kg 352 mg/Kg 8 (<50) - - -

Alkalinity, bicarbonate 312 mg/Kg 337 mg/Kg 8 (<50) - - -

Alkalinity, carbonate 13 mg/Kg 15 mg/Kg - 2 (<22) - -

Chloride 49.0 mg/Kg 46.9 mg/Kg 4 (<50) - - -

Nitrate as N 101 mg/Kg 108 mg/Kg 7 (£50) - - -

Nitrite as N 5.76 mg/Kg 9.04 mg/Kg 44 (<50) - - -

pH 8.89 units 9.39 units 5 (<50) - - -

Sulfate 163 mg/Kg 182 mg/Kg 11 (<50) - - -

Surfactants 0.7 mg/Kg 0.9 mg/Kg - 0.2 (<2.2) - -

Total organic carbon 660 mg/Kg 660 mg/Kg - 0 (<300) - -

Total phosphorus 896 mg/Kg 792 mg/Kg 12 (<50) - - -

Chlorate 389 ug/Kg 515 ug/Kg - 126 (<220) - -

Perchlorate 647000 ug/Kg 850000 ug/Kg 27 (<50) - - -

‘Indicates change as the result of report review.
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*Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0905260

SDG Sample Analyte Flag AorP Reason (Code)

R0905260 EB091509-S01 Hexavalent chromium J- (all detects) P Technical holding times
EB091609-S01 UJ (all non-detects) (h)

R0905260 SA136-0.5B Surfactants J- (all detects) A Matrix spike/Matrix spike
SA136-10B
SA136-25B
SA136-40B
SA30-5B
SA30-9B
SA30-25B
SA30-38B
SA153-10B
SA153-25B
SA153-38B
SA172-10B
SA172-25B
SA172-40B
SA128-0.5B
SA128-10B
SA128-29B
SA65-0.5B
SA65009-0.5B

UJ (all non-detects) duplicates (%R) (m)

‘R0905260 SA65-0.5B Chlorate J- (all detects) A Surrogate spikes (%R)
UJ (all non-detects) (s)

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

the PQL (sp)

*Corrected flag for sample noted above

‘Indicates change as the result of report review.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0905260

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905260 EB091509-S01 Total phosphorus 0.050U mg/L A bl
Ammonia as N 0.050U mg/L

R0905260 EB091609-S01 Total phosphorus 0.050U mg/L A bl
Chloride 2.0U mg/L
Ammonia as N 0.050U mg/L

R0905260 SA136-40B Total organic carbon 280U mg/Kg A bl

R0905260 SA30-25B Total organic carbon 290U mg/Kg A bl

R0905260 SA30-38B Total organic carbon 290U mg/Kg A bl

R0905260 SA153-25B Total organic carbon 290U mg/Kg A bl

R0905260 SA153-38B Total organic carbon 290U mg/Kg A bl

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

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905260 SA136-0.5B Surfactants 2.2U mg/Kg A be

R0905260 SA136-40B Total organic carbon 280U mg/Kg A be

R0905260 SA30-5B Surfactants 2.2U mg/Kg A be

R0905260 SA30-25B Total organic carbon 290U mg/Kg A be

R0905260 SA30-38B Total organic carbon 290U mg/Kg A be

R0905260 SA153-25B Total organic carbon
Surfactants

290U mg/Kg
2.1 U mg/Kg

A be

R0905260 SA153-38B Total organic carbon
Surfactants

290U mg/Kg
3.1 U mg/Kg

A be

’Indicates change as the result of report review.
SDG R0905260 14 V:\LOGIN\TRONOXNG\2199116.RV1



Revision 1

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905260 SA172-40B Ammonia as N 0.63U mg/Kg A be
Surfactants 2.5U mg/Kg

R0905260 SA128-0.5B Nitrate as N 2.51 J+ mg/Kg A be
Sulfate 447J+ mg/Kg
Surfactants 2.3U mg/Kg

R0905260 SA128-10B Nitrate as N 0.87J+ mg/Kg A be
Sulfate 68.0J+ mg/Kg

R0905260 SA128-29B Nitrate as N 3.88J+ mg/Kg A be
Surfactants 3.1 U mg/Kg

R0905260 SA65-0.5B Sulfate 163J+ mg/Kg A be
Surfactants 2.1 U mg/Kg

R0905260 SA65009-0.5B Sulfate 182J+ mg/Kg A be
Surfactants 2.2U mg/Kg

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

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905260 SA136-0.5B Chloride 9.2J+ mg/Kg A bf
Nitrate as N 1.63J+ mg/Kg
Sulfate 77.5J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905260 SA136-10B Chloride 6.3J+ mg/Kg A bf
Nitrate as N 1.34J+ mg/Kg
Sulfate 47.8J+ mg/Kg

R0905260 SA136-25B Chloride 2.9J+ mg/Kg A bf
Nitrate as N 0.95J+ mg/Kg
Sulfate 45.5J+ mg/Kg

R0905260 SA136-40B Total organic carbon 280U mg/Kg A bf
Chloride 22.7J+ mg/Kg
Nitrate as N 2.37J+ mg/Kg
Sulfate 126J+ mg/Kg

R0905260 SA30-5B Chloride 26.9J+ mg/Kg A bf
Nitrate as N 1.25J+ mg/Kg
Sulfate 59.3J+ mg/Kg
Surfactants 2.2U mg/Kg

‘Indicates change as the result of report review.
SDG R0905260 15 V:\LOGIN\TRONOXNG\2199116.RV1



Revision 1

Modified Final
SDG Sample Analyte Concentration Aor P Code

R0905260 SA30-9B Chloride 23.1J+ mg/Kg A bf
Nitrate as N 1.18J+ mg/Kg
Sulfate 50.8J+ mg/Kg

R0905260 SA30-25B Total organic carbon 290U mg/Kg A bf
Chloride 16.9J+ mg/Kg
Nitrate as N 1.17J+ mg/Kg

R0905260 SA30-38B Total organic carbon 290U mg/Kg A bf
Chloride 267J+ mg/Kg
Nitrate as N 4.67J+ mg/Kg

R0905260 SA153-10B Chloride 53.4J+ mg/Kg A bf
Nitrate as N 6.86+ mg/Kg

R0905260 SA153-25B Total organic carbon 290U mg/Kg A bf
Chloride 129J+ mg/Kg
Nitrate as N 4.58J+ mg/Kg
Sulfate 134J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905260 SA153-38B Total organic carbon 290U mg/Kg A bf
Chloride 203J+ mg/Kg
Nitrate as N 4.31J+ mg/Kg
Surfactants 3.1 U mg/Kg

R0905260 SA172-10B Chloride 33.0J+ mg/Kg A bf
Nitrate as N 6.72J+ mg/Kg

R0905260 SA172-25 B Chloride 49.5J+ mg/Kg A bf
Nitrate as N 2.96J+ mg/Kg
Sulfate 100J+ mg/Kg

R0905260 SA172-40B Ammonia as N 0.63U mg/Kg A bf
Chloride 442J+ mg/Kg
Nitrate as N 6.94J+ mg/Kg
Surfactants 2.5U mg/Kg

R0905260 SA128-0.5B Chloride 66.3 J+ mg/Kg A bf
Nitrate as N 2.51 J+ mg/Kg
Sulfate 447J+ mg/Kg
Surfactants 2.3U mg/Kg

R0905260 SA128-10B Chloride 36.7J+ mg/Kg A bf
Nitrate as N 0.87J+ mg/Kg
Sulfate 68.0J+ mg/Kg

•Indicates change as the result of report review.
SDG R0905260 16 V:\LOGIN\TRONOXNG\2199116. RV1



Revision 1

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905260 SA128-29B Chloride 209J+ mg/Kg A bf
Nitrate as N 3.88J+ mg/Kg
Sulfate 662J+ mg/Kg
Surfactants 3.1 U mg/Kg

R0905260 SA65-0.5B Chloride 49.0J+ mg/Kg A bf
Nitrate as N 101J+ mg/Kg
Sulfate 163J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905260 SA65009-0.5B Chloride 46.9J+ mg/Kg A bf
Sulfate 182J+ mg/Kg
Surfactants 2.2U mg/Kg

‘Indicates change as the result of report review.
SDG R0905260 17 V:\LOGIN\TRONOXNG\21991l6.RV1



LDC #: 2199116
SDG #: R0905260
Laboratory: Columbia Analytical Services

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET

Stage 2B
Da\e:\yi£&?

Page: l of \ 
Reviewer:

2nd Reviewer: ^-----x

METHOD: (Analyte) Alkalinity (SM232QBL Ammonia-N (ERA Method 350.1), Bromide. Chloride. Nitrate-N. Sulfate (ERA 
SW846 Method 9056)~Cvanide (ERA SW846 Method 9012A). Dissolved Hexavaterrt-Ghr-omitim (EPA..Methnr1 
Hexavalent Chromium (ERA SW846 Method 7199). Nitrite-N (ERA Method 353.2). pH (ERA SW846 Method 9040B/9045DL 
Surfactants (SM5540C). Total Phosphorus (ERA Method 365.1). TOC (Llovd/Kahn / ERA SW846 Method SOeoT 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 0\oCCv+£_ ,0)

Validation Aroa Pommantc

I. Technical holding times Sampling dates: • / lo / Of

Ha. Initial calibration A
lib. Calibration verification A
III. Blanks

IV Surrogate Spikes w /Vcn r^e-

V Matrix Spike/Matrix Spike Duplicates

VI. Duplicates cv €u?
VII Laboratory control samples A LC'ilV
VIII. Sample result verification N

IX. Overall assessment of data A

X. Field duplicates
yi Pielrl hlanLc

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

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

d.d^06*
TB = Trip blank 
EB = Equipment blank

Fvttso. l eApgjpT' ^ lb-(-ocyveyi—

1 EB091509-S01 11 SA153-25B 21 SA65009-0.5B 31 1 A^SUy
2 SA136-0 5B 12 SA153-38B 22 SA153-25BMS 32 WkST-L-?-)

3 SA136-10B 13 SA172-10B 23 SA153-25BDUP 33 WSCi.iOva-A
4 SA136-25B 14 SA172-25B 24 tCbcAN^c^SolOU ^4

5 SA136-40B 15 SA172-40B 25 fft 35

6 SA30-5B 16 EB091609-S01 26 \l/

7 SA30-9B 17 SA128-0.5B 27 37
8 SA30-25B 18 SA128-10B 28 38

9 SA30-38B 19 SA128-29B 29 39
10 SA153-10B 20 SA65-0 5B 30 40

Notes:

2l991l6W.wpd



.DU ff: 21991J^e> V ALIUA I lUN rilMUIINOO WUKAOncc I
SDG #: See Cover Sample Specific Analysis Reference

Ml circled methods are applicable to each sample.

raye._ ui_l
Reviewer:

2nd reviewer: ^----- -

Ramnle ID Matriv " Parameter

f Aik pH Br Cl NO, NO, S0„ NH, TOC Cf* T-P MBA§ TDS TSS Conc^CIO, CIO^ J

\yt\ Aik pH Br Cl NO, NO, S0„ NH, TOCfCN^Ci^ T-P MBAS TDS TSS Cond CIO, CIO.

Or- vl (Aik) pH (Br Cl NO, NO, SO. NH, TOC CN Cr®* T-P MBAS) TDS TSS Cond /5lO, CIO.'A

(^Mk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond tlO, CIO.Y

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond fcid^CK^

l.ZI Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond (cloVUcicOi------------------ -------‘----- 2------*----------------- :------------------------------------------vuczS'V__-----------
Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr^ T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr*+ T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr®+ T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr^ T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6' T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.
r

Comments:



LDC *: Z~\^! ^ VALIDATION FINDINGS WORKSHEET
SDG *' Technical Holding Timas Revi«wer_C£Z— . 

pwri ravmwer. '

Page: ot___

circled dates have exceeded the tachriai holding time. 
v\n n/a Were el samples preserved as applicable to each method ?

Method: 19^74ll3____ 1

Parameters: 'Or*1-'
1 1

Technical holdina time: 'ZJHVxCb
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LDC#: 2199116 VALIDATION FINDINGS WORKSHEET
SDG#; See Cover Field Duplicates

Inorganics. Method See Covei__

V v
Page:___of

Reviewer:,_______
2nd Reviewer: ^

YN.NA. 
YfJ NA

Were field duplicate pairs identified in this SDG7 
Were target analytes detected in the field duplicate pairs?

Coni entration (mq/Kq)

RPD 50) Difference Limits
Qualification 
(Parent only)Analyte 20 21

Ammonia as N 46.-1 702 41

lota, AiKalinity 32^ 352 8

m Donate Alkalinity 312 337 8

Carbonate Alkalinity 13 15 2 (<22)

Chloride 49 0 46 9 4

N-unte as N
(_ -------------------- 1

10' 108 7

Ni; ' • as N
—

5 /6 S 04 44

pi i tpM Units) 8 80 9 39 6

Sulfate 163 1C2 11

Surfactants 0 / 09 0 2 (•:2 2)

; oo
i

65C 660 0 ( 300)

i
,.i Pnosphorus 896 792

12

Chlorate (ug/Kg) 38b
i6lb i 126 (r,220)

Perchlorate (ug/Kg) 647001'■ 950000 27
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LDC Report# 21991J6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase E 
Henderson, Nevada

September 17, 2009

December 7, 2009

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905331

Sample Identification

SA165-0.5B
SA165-10B
SA165-28B
SA151-0.5B
SA151-10B
SA151-25B
SA151-39B
SA151009-39B
SA51-10B
SA51009-10B
SA51-25B
SA51-36B
SA165-10BMS
SA165-10BMSD
SA165-10BDUP

Investigation,
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Introduction

This data review covers 15 soil samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, ERA Method 350.1 for Ammonia as 
Nitrogen, ERA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, ERA Method 300.1 for Chlorate, ERA SW 846 Method 9012A for Cyanide, ERA 
SW 846 Method 7199 for Hexavalent Chromium, ERA Method 353.2 for Nitrite as 
Nitrogen, ERA SW 846 Method 9045D for pH, Standard Method 5540C for 
Surfactants, ERA Method 314.0 for Perchlorate, ERA Method 365.1 for Total 
Phosphorus, and Lloyd/Kahn Method for Total Organic Carbon.

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.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.

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

\/.\i r^iM\TDrMursvMri\o<irvn i<5 tdo O



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total 11 mg/Kg SA165-0.5B
Alkalinity, bicarbonate 11 mg/Kg SA165-10B
Chloride 1.0 mg/Kg SA165-28B

SA151-0.5B
SA151-10B
SA151-25B
SA151-39B
SA151009-39B

PB (prep blank) Alkalinity, total 9 mg/Kg SA51-10B
Alkalinity, bicarbonate 9 mg/Kg SA51009-1 OB

SA51-25B
SA51-36B

PB (prep blank) Total organic carbon 70 mg/Kg All samples in SDG R0905331

ICB/CCB Total organic carbon 116.0 mg/Kg All samples in SDG R0905331
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Nitrite as N 0.0073 mg/L SA165-0.5B
SA165-28B
SA151-10B
SA151-25B
SA151-39B
SA151009-39B

ICB/CCB Nitrite as N 0.0078 mg/L SA165-10B
SA51-10B
SA51009-10B
SA51-25B
SA51-36B

ICB/CCB Sulfate 0.162 mg/L SA165-0.5B
SA165-28B
SA151-0.5B
SA151-10B
SA151-25B
SA151-39B

ICB/CCB Chloride 0.086 mg/L SA165-0.5B
SA165-28B
SA151-0.5B
SA151-10B
SA151-25B
SA151-39B
SA151009-39B
SA51-25B
SA51-36B

ICB/CCB Sulfate 0.192 mg/L SA151009-39B
SA51-10B
SA51009-10B
SA51-25B
SA51-36B

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

SA165-28B Total organic carbon 160 mg/Kg 280U mg/Kg

SA151009-39B Total organic carbon 250 mg/Kg 290U mg/Kg
Nitrite as N 0.08 mg/Kg 0.11U mg/Kg

SA165-0.5B Nitrite as N 0.11 mg/Kg 0.12U mg/Kg

SA151-25B Nitrite as N 0.09 mg/Kg 0.11U mg/Kg
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA51-25B Nitrite as N 0.1 mg/Kg 0.11U mg/Kg

SA51-36B Nitrite as N 0.1 mg/Kg 0.12U mg/Kg

Sample FB072909-SO (from SDG R0904226) was identified as a field blank. No 
contaminant concentrations were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072909-SO 7/29/09 Ammonia as N 1.71 mg/L All samples in SDG
Total organic carbon 0.5 mg/L R0905331
Chloride 6.2 mg/L
Nitrate as N 1.02 mg/L
Sulfate 8.0 mg/L
Surfactants 0.168 mg/L
Total phosphorus 0.007 mg/L
pH 3.48 units
Perchlorate 0.5 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

SA165-0.5B Chloride 65.8 mg/Kg 65.8J+ mg/Kg
Nitrate as N 1.85 mg/Kg 1.85J+ mg/Kg
Sulfate 378 mg/Kg 378J+ mg/Kg
Surfactants 0.6 mg/Kg 2.3U mg/Kg

SA165-10B Chloride 7.1 mg/Kg 7.1J+ mg/Kg
Sulfate 25.0 mg/Kg 25.0J+ mg/Kg

SA165-28B Total organic carbon 160 mg/Kg 280U mg/Kg
Chloride 195 mg/Kg 195J+ mg/Kg
Nitrate as N 2.80 mg/Kg 2.80J+ mg/Kg
Sulfate 555 mg/Kg 555J+ mg/Kg
Surfactants 1.6 mg/Kg 2.9U mg/Kg

SA151-0.5B Nitrate as N 29.7 mg/Kg 29.7J+ mg/Kg
Sulfate 642 mg/Kg 642J+ mg/Kg

SA151-10B Chloride 306 mg/Kg 306J+ mg/Kg
Nitrate as N 15.1 mg/Kg 15.1J+ mg/Kg
Sulfate 481 mg/Kg 481J+ mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA151-25B Chloride 328 mg/Kg 328J+ mg/Kg
Nitrate as N 4.54 mg/Kg 4.54J+ mg/Kg
Sulfate 110 mg/Kg 110J+ mg/Kg
Surfactants 0.8 mg/Kg 2.1 U mg/Kg

SA151-39B Ammonia as N 0.41 mg/Kg 0.56U mg/Kg
Chloride 245 mg/Kg 245J+ mg/Kg
Nitrate as N 2.58 mg/Kg 2.58J+ mg/Kg
Sulfate 211 mg/Kg 211J+ mg/Kg

SA151009-39B Total organic carbon 250 mg/Kg 290U mg/Kg
Chloride 211 mg/Kg 211J+ mg/Kg
Nitrate as N 3.49 mg/Kg 3.49J+ mg/Kg
Sulfate 259 mg/Kg 259J+ mg/Kg

SA51-10B Chloride 19.2 mg/Kg 19.2J+ mg/Kg
Nitrate as N 4.34 mg/Kg 4.34J+ mg/Kg
Sulfate 269 mg/Kg 269J+ mg/Kg

SA51009-1 OB Chloride 19.2 mg/Kg 19.2J+ mg/Kg
Nitrate as N 4.40 mg/Kg 4.40J+ mg/Kg
Sulfate 274 mg/Kg 274J+ mg/Kg

SA51-25B Chloride 136 mg/Kg 136J+ mg/Kg
Nitrate as N 1.01 mg/Kg 1.01J+ mg/Kg
Sulfate 526 mg/Kg 526J+ mg/Kg

SA51-36B Chloride 269 mg/Kg 269J+ mg/Kg
Nitrate as N 4.29 mg/Kg 4.29J+ mg/Kg
Sulfate 292 mg/Kg 292J+ mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits with the following exceptions:

Spike ID 
(Associated 
Samples) Analyte

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits) Flag Aor P

SA165-10BMS/MSD Chlorate 126 (75-125) 127 (75-125) . J+ (all detects) A
(All samples in SDG 
R0905331)

Sulfate 128 (75-125) J+ (all detects)

V. Duplicates

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

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

VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

VIII. 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 R0905331 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

Samples SA151-39B and SA151009-39B and samples SA51-10B and SA51009-1 OB were 
identified as field duplicates. No contaminant concentrations were detected in any of the 
samples with the following exceptions:

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags Aor PSA151-39B SA151009-39B

Ammonia as N 0.41 mg/Kg 0.8U mg/Kg - 0.39 (<0.56) - -

Alkalinity, total 491 mg/Kg 535 mg/Kg 9 (<50) - - -

Alkalinity, bicarbonate 468 mg/Kg 508 mg/Kg 8 (<50) - - -

Alkalinity, carbonate 23 mg/Kg 27 mg/Kg - 4 (<23) - -

Bromide 1.2 mg/Kg 0.2U mg/Kg - 1 (<1.1) - -

Chloride 245 mg/Kg 211 mg/Kg 15 (<50) - - -
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Concentration
RPD

(Limits)
Difference

(Limits) Flags A or PAnalyte SA151-39B SA151009-39B

Hexavalent chromium 0.22 mg/Kg 2.34 mg/Kg - 2.12 (<0.45) J (all detects) A

Hexavalent chromium 0.25 mg/Kg 2.27 mg/Kg - 2.02 (<0.45) J (all detects) A

Nitrate as N 2.58 mg/Kg 3.49 mg/Kg 30 (<50) - - -

Nitrite as N 0.08U mg/Kg 0.08 mg/Kg - 0 (<0.11) - -

PH 8.94 units 8.88 units 1 (<50) - - -

Sulfate 211 mg/Kg 259 mg/Kg 20 (<50) - - -

Total organic carbon 460 mg/Kg 250 mg/Kg - 210 (<290) - -

Total phosphorus 750 mg/Kg 774 mg/Kg 3 (<50) - - -

Chlorate 449000 ug/Kg 808000 ug/Kg 57 (<50) - J (all detects) A

Perchlorate 109000 ug/Kg 138000 ug/Kg 23 (<50) - - -

Concentration
RPD

(Limits)
Difference

(Limits)Analyte SA51-10B SA51009-10B Flags A or P

Alkalinity, total 393 mg/Kg 400 mg/Kg 2 (<50) - - -

Alkalinity, bicarbonate 374 mg/Kg 380 mg/Kg 2 (<50) - - -

Alkalinity, carbonate 19 mg/Kg 20 mg/Kg - 1 (<22) - -

Chloride 19.2 mg/Kg 19.2 mg/Kg 0 (<50) - - -

Nitrate as N 4.34 mg/Kg 4.40 mg/Kg 1 (<50) - - -

PH 8.96 units 8.94 units 0 (<50) - - -

Sulfate 269 mg/Kg 274 mg/Kg 2 (<50) - - -

Total organic carbon 390 mg/Kg 430 mg/Kg - 40 (<300) - -
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorPSA51-10B SA51009-10B

Total phosphorus 787 mg/Kg 824 mg/Kg 5 (<50) - - -

Chlorate 10700 ug/Kg 11900 ug/Kg 11 (<50) - - -

Perchlorate 19200 ug/Kg 19400 ug/Kg 1 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0905331

SDG Sample Analyte Flag AorP Reason (Code)

R0905331 SA165-0.5B
SA165-10B
SA165-28B
SA151-0.5B
SA151-10B
SA151-25B
SA151-39B
SA151009-39B
SA51-10B
SA51009-1 OB
SA51-25B
SA51-36B

Chlorate
Sulfate

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

A Matrix spike/Matrix spike 
duplicates (%R) (m)

R0905331 SA165-0.5B
SA165-10B
SA165-28B
SA151-0.5B
SA151-10B
SA151-25B
SA151-39B
SA151009-39B 
SA51-10B
SA51009-10B
SA51-25B
SA51-36B

All analytes reported below 
the PQL.

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

R0905331 SA151-39B
SA151009-39B

Hexavalent chromium J (all detects) A Field duplicates 
(Difference) (fd)

R0905331 SA151-39B
SA151009-39B

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

Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0905331

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905331 SA165-28B Total organic carbon 280U mg/Kg A bl

R0905331 SA151009-39B Total organic carbon
Nitrite as N

290U mg/Kg
0.11U mg/Kg

A bl

R0905331 SA165-0.5B Nitrite as N 0.12U mg/Kg A bl

R0905331 SA151-25B Nitrite as N 0.11U mg/Kg A bl
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SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905331 SA51-25B Nitrite as N 0.11U mg/Kg A bl

R0905331 SA51-36B Nitrite as N 0.12U mg/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0905331

Modified Final
SDG Sample Analyte Concentration AorP Code

R0905331 SA165-0.5B Chloride 65.8J+ mg/Kg A bf
Nitrate as N 1.85J+ mg/Kg
Sulfate 378J+ mg/Kg
Surfactants 2.3U mg/Kg

R0905331 SA165-10B Chloride 7.1J+ mg/Kg A bf
Sulfate 25.0J+ mg/Kg

R0905331 SA165-28B Total organic carbon 280U mg/Kg A bf
Chloride 195J+ mg/Kg
Nitrate as N 2.80J+ mg/Kg
Sulfate 555J+ mg/Kg
Surfactants 2.9U mg/Kg

R0905331 SA151-0.5B Nitrate as N 29.7J+ mg/Kg A bf
Sulfate 642J+ mg/Kg

R0905331 SA151-10B Chloride 306J+ mg/Kg A bf
Nitrate as N 15.1J+ mg/Kg
Sulfate 481J+ mg/Kg

R0905331 SA151-25B Chloride 328J+ mg/Kg A bf
Nitrate as N 4.54J+ mg/Kg
Sulfate 110J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905331 SA151-39B Ammonia as N 0.56U mg/Kg A bf
Chloride 245J+ mg/Kg
Nitrate as N 2.58J+ mg/Kg
Sulfate 211J+ mg/Kg

R0905331 SA151009-39B Total organic carbon 290U mg/Kg A bf
Chloride 211J+ mg/Kg
Nitrate as N 3.49J+ mg/Kg
Sulfate 259J+ mg/Kg

R0905331 SA51-10B Chloride 19.2J+ mg/Kg A bf
Nitrate as N 4.34J+ mg/Kg
Sulfate 269J+ mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905331 SA51009-1 OB Chloride 19.2J+ mg/Kg A bf
Nitrate as N 4.40J+ mg/Kg
Sulfate 274J+ mg/Kg

R0905331 SA51-25B Chloride 136J+ mg/Kg A bf
Nitrate as N 1.01J+ mg/Kg
Sulfate 526J+ mg/Kg

R0905331 SA51-36B Chloride 269J+ mg/Kg A bf
Nitrate as N 4.29J+ mg/Kg
Sulfate 292J+ mg/Kg

13V:\LOGIN\TRONOXNG\21991 J6.TR3



Tronox Northgate Henderson
LDC #: 21991J6__________  VALIDATION COMPLETENESS WORKSHEET Date: 11 "IQ -&1
SDG #: R0905331___________ Stage 2B Page: lofV~
Laboratory: Columbia Analytical Services Reviewer:

2nd Reviewer: \s~ '

METHOD: (Analyte) Alkalinity (SM2320BL Ammonia-N (ERA Method 350.1), Bromide. Chloride. Nitrate-N. Sulfate (ERA 
SW846 Method 9056), Chlorate (ERA Method 300.1), Cyanide (ERA SW846 Method 9012A), Diooolvod Hoxavolont Chromium— 
(•ERA Method 210.0), Hexavalent Chromium (ERA SW846 Method 7199). Nitrite-N (ERA Method 353.2). pH (ERA SW846 
Method 9040B/9045D). Surfactants (SM5540C). Perchlorate (ERA Method 314.0), Total Phosphorus (ERA Method 365.1).

! TOC (Llovd/Kahn /-ERA SW846 Method 0060).
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

\/aliHotirm Area f!nmmontc

I. Technical holding times A Sampling dates: / "7 / CA-*

Ila. Initial calibration A

lib. Calibration verification A
III. Blanks

IV Surrogate Spikes A
V Matrix Spike/Matrix Spike Duplicates Skj

VI. Duplicates A
VII. Laboratory control samples f\ IC^/P

VIII. Sample result verification N

IX. Overall assessment of data /A

X. Field duplicates CA^.C^io) r-

Yl Piolr) KlanLc

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

Validated Samples: , \ 
___________

1 SA165-0.5B 11 SA51-25B 21 31

2 SA165-10B 12 SA51-36B 22 32

3 SA165-28B 13 SA165-10BMS 23 33

4 SA151-0.5B 14 SA165-10BMSD 24 34

5 SA151-10B 15 SA165-10BDUP 25 35

6 SA151-25B 16 26 36

7 SA151-39B \ 17 27 37

8 SA151009-39B 18 28 38

9 SA51-10B 19 29 39

10 SA51009-10B 20 30 40

Notes:
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.DC #: 21991 ^6 VALIUM l ILMN rilMUliNLio vvui\i\onnc: i
SDG #: See Cover Sample Specific Analysis Reference

\ll circled methods are applicable to each sample.

raye._
Reviewer: 

2nd reviewer:

Samnle ID Matriy Paramatpr

1-\T. ^Alk pH Br Cl NO, NO, S04 NH, TOC) CN(^r®+ T^MBAS)TDS TSS Conc(ciO, 00^)

l-'b Aik pH Br Cl NO, NO, SO* NH, TOC (cisT)Cr6+ T-P MBAS TDS TSS Cond CIO, CIO*

Aik pH Br Cl NO, NO, SO* NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO*

pH (Br Cl NO, NO, SO* NH, TOC CN Cr6" T-PMBAS^TDS TSS Cond CIO, CIO*

11 Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO*

6 (Aik pH Br Cl NO, NO, SO* NH, TOC CN Cr^ T-P MBA$> TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr*+ T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr^ T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr®* T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr^ T-P MBAS TDS TSS Cond CIO, CIO*

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO*
:
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LDC#: 21991J6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

Page:j:__of_
Reviewer:.

2nd Reviewer:___

Y
NA
NA

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

Analyte

Concentration (mg/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)

Ammonia as N 0.41 0 8U 0.39 (s0.56)

Total Alkalinity 491 535 9

Bicarbonate Alkalinity 468 508 8

Carbonate Alkalinity 23 27 4 (<23)

Bromide 1.2 0.2U i (.1.1)

Chloride 245 211 15

Hexavalent Chromium 0.22 2.34 2.12 (<0.45) Jdet/A (fd)

Hexavalent Chromium 0.25 2 27 2.02 (•0.45) Jdet/A (fd)

Nitrate as N 2.58 3 49 30

Nitrite as N 0.08U 0.08 0 (<0.11)

pH (pH Units) 8.94 8.88 1

Sulfate 211 259 20

TOC 460 250 210 (<290)

Total Phosphorus 750 774 3

Chlorate (ug/Kg) 449000 808000 57 Jdet/A

Perchlorate (ug/Kg) 109000 138000 23
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LDC#: 21991J6 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Inorganics, Method See Cover

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

Page: oi ------
Reviewer:

2nd Reviewer:
cr2-

Analyte

Concentration (mg/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)9 10

Total Alkalinity 393 400 2

Bicarbonate Alkalinity 374 380 2

Carbonate Alkalinity 19 20 1 ( 22)

Chloride 19.2 19.2 0

Nitrate as N 4 34 4.40 1

pH (pH Units) 8 96 8.94 0

Sulfate 269 274 2

TOC 390 430 40 (<300)

Total Phosphorus 787 824 5

Chlorate (ug/Kg) 10700 11900 11

Perchlorate (ug/Kg) 19200 19400 1



LDC Report# 21991K6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase 
Henderson, Nevada

September 18, 2009

December 8, 2009

Soil/Water

Wet Chemistry

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905348

Sample Identification

EB091809-SO1 
SA117-0.5B 
SA117-9B 
SA117-25B 
SA117-41B 
SA161-0.5B 
SA161-10B 
SA161-25B 
SA161009-25B 
SA161-37B 
SA117-9BMS 
SA117-9BDUP 
SA117-9BMSD

Investigation,
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Introduction

This data review covers 12 soil samples and one water sample listed on the cover 
sheet. The analyses were per Standard Method 2320B for Alkalinity, ERA Method
350.1 for Ammonia as Nitrogen, ERA SW 846 Method 9056 for Bromide, Chloride, 
Nitrate as Nitrogen, Nitrite as Nitrogen, and Sulfate, ERA Method 300.1 for Chlorate, 
ERA SW 846 Method 9012A for Cyanide, ERA SW 846 Method 7199 for Hexavalent 
Chromium, ERA Method 353.2 for Nitrite as Nitrogen, ERA SW 846 Methods 9040B 
and 9045D for pH, Standard Method 5540C for Surfactants, ERA Method 314.0 for 
Perchlorate, ERA Method 365.1 for Total Phosphorus, and Lloyd/Kahn Method and 
ERA SW 846 Method 9060 for Total Organic Carbon.

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.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.

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

\/.\l rN^IMXTO/^MOVM/^VOH 00*4 ISCZ TOO O



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

3\/ \l nr2IM\TDrtMnVNft\91QQ1 Kfi TR3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag A or P

EB091809-SO1 Hexavalent chromium 24.15 hours 24 hours J- (all detects) P
UJ (all non-detects)

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

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Ammonia as N 0.0340 mg/L All water samples in SDG R0905348

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate
Chloride

9 mg/Kg
9 mg/Kg

1.0 mg/Kg

SA117-0.5B
SA117-25B
SA117-41B
SA161-0.5B
SA161-10B
SA161-25B
SA161009-25B
SA161-37B

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate

10 mg/Kg
10 mg/Kg

SA117-9B

ICB/CCB Alkalinity, total 0.5 mg/Kg SA117-9B

v/ \i nriiM\TonMnYW<^\oiaai Kfi TR'* A



Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Total organic carbon 50 mg/Kg All soil samples in SDG R0905348

ICB/CCB Total organic carbon 116.0 mg/Kg All soil samples in SDG R0905348

ICB/CCB Alkalinity, total 1.0 mg/L SA117-0.5B

ICB/CCB Alkalinity, total 1.1 mg/L SA117-25B
SA117-41B
SA161-0.5B
SA161-10B
SA161-25B
SA161009-25B
SA161-37B

ICB/CCB Nitrite as N 0.0078 mg/L SA117-0.5B
SA117-25B
SA117-41B
SA161-0.5B

ICB/CCB Nitrite as N 0.0070 mg/L SA161-25B
SA161009-25B
SA161-37B

ICB/CCB Chloride 0.118 mg/L SA117-0.5B
SA117-25B
SA117-41B
SA161-0.5B
SA161-10B

ICB/CCB Chloride 0.086 mg/L SA117-9B
SA161-25B
SA161009-25B

ICB/CCB Sulfate 0.192 mg/L SA117-9B
SA117-25B
SA117-41B
SA161-25B
SA161009-25B
SA161-37B

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

EB091809-SO1 Ammonia as N 0.013 mg/L 0.050U mg/L

Sample EB091809-SQ1 was identified as an equipment blank. No contaminant 
concentrations were found in this blank with the following exceptions:
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Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB091809-SO1 9/18/09 Ammonia as N 0.013 mg/L All soil samples in SDG
Total organic carbon 0.4 mg/L R0905348
Chloride 1.9 mg/L
pH 4.53 units
Sulfate 2.1 mg/L
Chlorate 5 ug/L
Perchlorate 0.9 ug/L

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

Reported Modified Final
Sample Analyte Concentration Concentration

SA117-0.5B Sulfate 94.7 mg/Kg 94.7J+ mg/Kg
Chlorate 70 ug/Kg 220U ug/Kg

SA161-0.5B Sulfate 33.0 mg/Kg 33.0J+ mg/Kg

SA161-10B Ammonia as N 0.34 mg/Kg 0.55U mg/Kg
Sulfate 57.6 mg/Kg 57.6J+ mg/Kg

Sample FB072909-SO (from SDG R0904226) was identified as a field blank. No 
contaminant concentrations were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB072909-SO 7/29/09 Ammonia as N 1.71 mg/L All soil samples in SDG
Total organic carbon 0.5 mg/L R0905348
Chloride 6.2 mg/L
Nitrate as N 1.02 mg/L
Sulfate 8.0 mg/L
Surfactants 0.168 mg/L
Total phosphorus 0.007 mg/L
PH 3.48 units
Perchlorate 0.5 ug/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA117-0.5B Chloride 10.4 mg/Kg 10.4J+ mg/Kg
Nitrate as N 1.14 mg/Kg 1.14J+ mg/Kg
Sulfate 94.7 mg/Kg 94.7J+ mg/Kg

V:\LOGIN\TRONOXNG\21991 K6.TR3 6



Reported Modified Final
Sample Analyte Concentration Concentration

SA117-9B Chloride 312 mg/Kg 312J+ mg/Kg
Nitrate as N 3.12 mg/Kg 3.12J+ mg/Kg
Sulfate 267 mg/Kg 267J+ mg/Kg

SA117-25B Chloride 104 mg/Kg 104J+ mg/Kg
Nitrate as N 1.89 mg/Kg 1.89J+ mg/Kg
Sulfate 582 mg/Kg 582J+ mg/Kg

SA117-41B Chloride 86.5 mg/Kg 86.5 J+ mg/Kg
Nitrate as N 1.49 mg/Kg 1.49J+ mg/Kg

SA161-0.5B Chloride 9.3 mg/Kg 9.3J+ mg/Kg
Nitrate as N 34.8 mg/Kg 34.8J+ mg/Kg
Sulfate 33.0 mg/Kg 33.0J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2U mg/Kg

SA161-10B Ammonia as N 0.34 mg/Kg 0.55U mg/Kg
Chloride 93.5 mg/Kg 93.5J+ mg/Kg
Nitrate as N 16.8 mg/Kg 16.8J+ mg/Kg
Sulfate 57.6 mg/Kg 57.6J+ mg/Kg

SA161-25B Nitrate as N 14.5 mg/Kg 14.5J+ mg/Kg
Surfactants 1.1 mg/Kg 2.6U mg/Kg

SA161009-25B Nitrate as N 13.8 mg/Kg 13.8J+ mg/Kg
Surfactants 1.2 mg/Kg 2.6U mg/Kg

SA161-37B Nitrate as N 14.2 mg/Kg 14.2J+ mg/Kg
Surfactants 1.6 mg/Kg 2.9U mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits with the following exceptions:

Spike ID 
(Associated 
Samples) Analyte

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits) Flag A or P

SA117-9BMS Chloride -52 (75-125) . . J- (all detects) A
(All soil samples in R (all non-detects)
SDG R0905348) Sulfate 1 (75-125) - J- (all detects)

R (all non-detects)
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V. Duplicates

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

SA117-9BDUP Chloride 48 (<20) _ J (all detects) A
(All soil samples In SDG Nitrate as N 29 (<20) - UJ (all non-detects)
R0905348) Sulfate 53 (<20)

VI. Laboratory Control Samples

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

VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

Sample Surrogate %R (Limits) Analyte Flag AorP

SA161-37B Dichloroacetate 117 (90-115) Chlorate J+ (all detects) A

VIII. 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 R0905348 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

Samples SA161-25B and SA161009-25B were identified as field duplicates. No 
contaminant concentrations were detected in any of the samples with the following 
exceptions:
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Concentration
RPD

(Limits)
Difference

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

Alkalinity, total 122 mg/Kg 107 mg/Kg 13 (<50) - ■

Alkalinity, bicarbonate 122 mg/Kg 107 mg/Kg 13 (<50) - - -

Chloride 13300 mg/Kg 12500 mg/Kg 6 (<50) - - -

Hexavalent chromium 7.21 mg/Kg 26.8 mg/Kg 115 (<50) - J (all detects) A

Hexavalent chromium 7.22 mg/Kg 27.1 mg/Kg 116 (<50) - J (all detects) A

Nitrate as N 14.5 mg/Kg 13.8 mg/Kg 5 (<50) - - -

Nitrite as N 0.36 mg/Kg 0.34 mg/Kg - 0.02 (<0.13) - -

pH 7.82 units 7.84 units 0 (<50) - - -

Sulfate 15200 mg/Kg 19700 mg/Kg 26 (<50) - - -

Surfactants 1.1 mg/Kg 1.2 mg/Kg - 0.1 (<2.6) - -

Total organic carbon 550 mg/Kg 650 mg/Kg - 100 (<300) - -

Total phosphorus 200 mg/Kg 275 mg/Kg 32 (<50) - - -

Chlorate 13000000 ug/Kg 12800000 ug/Kg 2 (<50) - - -

Perchlorate 890000 ug/Kg 857000 ug/Kg 4 (<50) - - -

\j-\\ nrciN\TRnN]nYNr;\9iQQiKfi tr.^ Q



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

SDG Sample Analyte Flag AorP Reason (Code)

R0905348 EB091809-S01 Hexavalent chromium J- (all detects) P Technical holding times
UJ (all non-detects) (h)

R0905348 SA117-0.5B Chloride J- (all detects) A Matrix spike/Matrix spike
SA117-9B R (all non-detects) duplicates (%R) (m)
SA117-25B Sulfate J- (all detects)
SA117-41B
SA161-0.5B
SA161-10B
SA161-25B
SA161009-25B
SA161-37B

R (all non-detects)

R0905348 SA117-0.5B Chloride J (all detects) A Duplicate sample
SA117-9B Nitrate as N UJ (all non-detects) analysis (RPD) (Id)
SA117-25B
SA117-41B
SA161-0.5B
SA161-10B
SA161-25B
SA161009-25B
SA161-37B

Sulfate

R0905348 SA161-37B Chlorate J+ (all detects) A Surrogate spikes (%R)
(s)

R0905348 EB091809-S01 All analytes reported below J (all detects) A Sample result verification
SA117-0.5B
SA117-9B
SA117-25B
SA117-41B
SA161-0.5B
SA161-10B
SA161-25B
SA161009-25B
SA161-37B

the PQL. (sp)

R0905348 SA161-25B Hexavalent chromium J (all detects) A Field duplicates (RPD)
SA161009-25B (fd)

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

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905348 EB091809-S01 Ammonia as N 0.050U mg/L A bl

in\/.\t rMr5IM\'TDr>M/^VMn\OH QQ1 TDO



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Equipment Blank Data Qualification Summary - SDG R0905348

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905348 SA117-0.5B Sulfate 94.7J+ mg/Kg A be
Chlorate 220U ug/Kg

R0905348 SA161-0.5B Sulfate 33.0J+ mg/Kg A be

R0905348 SA161-10B Ammonia as N 0.55U mg/Kg A be
Sulfate 57.6J+ mg/Kg

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

Modified Final
SDG Sample Analyte Concentration AorP Code

R0905348 SA117-0.5B Chloride 10.4J+ mg/Kg A bf
Nitrate as N 1.14J+ mg/Kg
Sulfate 94.7J+ mg/Kg

R0905348 SA117-9B Chloride 312J+ mg/Kg A bf
Nitrate as N 3.12J+ mg/Kg
Sulfate 267J+ mg/Kg

R0905348 SA117-25B Chloride 104J+ mg/Kg A bf
Nitrate as N 1.89J+ mg/Kg
Sulfate 582J+ mg/Kg

R0905348 SA117-41B Chloride 86.5J+ mg/Kg A bf
Nitrate as N 1.49J+ mg/Kg

R0905348 SA161-0.5B Chloride 9.3 J+ mg/Kg A bf
Nitrate as N 34.8J+ mg/Kg
Sulfate 33.0J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905348 SA161-10B Ammonia as N 0.55U mg/Kg A bf
Chloride 93.5J+ mg/Kg
Nitrate as N 16.8J+ mg/Kg
Sulfate 57.6J+ mg/Kg

R0905348 SA161-25B Nitrate as N 14.5J+ mg/Kg A bf
Surfactants 2.6U mg/Kg

R0905348 SA161009-25B Nitrate as N 13.8J+ mg/Kg A bf
Surfactants 2.6U mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905348 SA161-37B Nitrate as N 14.2J+ mg/Kg A bf
Surfactants 2.9U mg/Kg
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Tronox Northgate Henderson
LDC #: 21991K6__________  VALIDATION COMPLETENESS WORKSHEET Date:1
SDG #: R0905348__________ Stage 2B Page: i of\
Laboratory: Columbia Analytical Services Reviewer:

2nd Reviewer: \r~—'
a/ v*te - Af

METHOD: (Analyte) Alkalinity (SM2320B), Ammonia-N (ERA Method 350.1), Bromide, Chloride. Nitrate-N.^ulfate (EPa 
SW846 Method 9056), Cyanide (EPA SW846 Method 9012AL Dioeolvod Hoxavolont-Chromium (CPA Method 218,:6). 
Hexavalent Chromium (EPA SW846 Method 7199). Nitrite-N (EPA Method 353.2). pH (EPA SW846 Method 9040B/9045D). 
Surfactants (SM5540C). Total Phosphorus (EPA Method 365.1). TOC (Llovd/Kahn / EPA SW846 Method 9060).
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. ’ O ^ 'O )

\/alirlatirvn Ar^a Pnmmontc

1. Technical holding times fV Sampling dates:

Ila. Initial calibration

lib. Calibration verification

III. Blanks 3a/

IV Surrogate Spikes 3rA/ Ccof C(2.

V Matrix Spike/Matrix Spike Duplicates

VI. Duplicates fsuy n g
VII. Laboratory control samples A Lcsrb

VIII. Sample result verification N

IX. Overall assessment of data /> ,
X. Field duplicates 7T7T)
Yi Fiolrl hlankc

fS06*» <?oqoMl-'Z-6N)
Note: A = Acceptable ND = No compounds detected D = Duplicate

N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ,.

i EB091809-S01 11 SA117-9BMS 21 (RbS rz.H-id) 31

2 SA117-0.5B 12 SA117-9BDUP 22 <?5bU' [ {) y 32

3 SA117-9B 13 \\/ 23 Tfc'S C-K) 33

4 SA117-25B 14 24 34

5 SA117-41B 15 25 35

6 SA161-0.5B 16 26 36

7 SA161-10B 17 27 37

8 SA161-25B 18 28 38

9 SA161009-25B 19 29 39

10 SA161-37B 20 30 40

Notes:
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luo ff: ^ VML.IUM I IO/IM rirMUIINUO VVWIMVOnce I
SDG #: See Cover Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Reviewer:
2nd reviewer:

rage;_j_OT__^

SamrtlA IH Matriy Paramptpr

MllTpH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBA§> TDS TSS Conc^CIO, CIO,')

QC'-U (AlkJ pH( Br Cl NO, NO, SO, NH, TOC CN Cr6" T^PMBAS>TDS TSS Conc/Sofcia^

(Sk pH Br Cl NO, NO- SO. NH. TOO ON Cr6" T-P MBASVDS TSS Concj CIO, CIO,

AIK pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Condi CIO, CIO,/

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr^ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr*" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr®* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Ci®+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Crs+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN CH* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Comments:
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Technical Holding Tlma^

Rags: l of 1 
Reviewer.
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NflV Were «H samples preserved as applicable to each method ?

Method:

Parameters:

Technical hoidina time:

Sample ID
Sampling
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Analysis

date
Analysis

date
Analysis

date
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LDC# 21991K6 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover Field Duplicates

Inorganics, Method See Cover

Page: of ^__
ReviewerO?=_

2nd Reviewer: V/^_^

N NA
YN NA

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

Analyte

Concentration (mq/Kq)

RPD (s50) Difference Limits
Qualification 
(Parent only)8 9

Total Alkalinity 122 107 13

Bicarbonate Alkalinity 122 107 13

Chloride 13300 12500 6

Hexavalent Chromium 7 ?^ 26 8 115 Jdet/A (fd)

I loxavalent Chromium 7 22 27 1 116 Jdet/A (fd)

Nitrate as N 14.5 13.8 5

Nitrite as N
!

0.36 , 0 34 0 02 (<0.13)

pH (pH Units) 7.82 J 7.84
•

0

Sulfate 15200 . y.'1 o
j

26

Surfactants 1.1 1 2 0 1 (-26)

TOC 550 65 ; 100 (s300)

Total Phosphorus
i200 . 275
1

32

Chlorate (ug/Kg) 13000000 12800000 2

| Perchlorate (ug/Kg) 890000 857000 4

V:\FIELD DUPLICATES\FD_inorganic\21991K6.wpd



LDC Report# 21991L6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

Sample Delivery Group (SDG): R0905387

Sample Identification

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

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

September 21, 2009

December 10, 2009

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.
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Introduction

This data review covers 19 soil samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, ERA Method 350.1 for Ammonia as 
Nitrogen, ERA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, ERA Method 300.1 for Chlorate, ERA SW 846 Method 9012A for Cyanide, ERA 
SW 846 Method 7199 for Hexavalent Chromium, ERA Method 353.2 for Nitrite as 
Nitrogen, ERA SW 846 Method 9045D for pH, Standard Method 5540C for 
Surfactants, ERA Method 314.0 for Perchlorate, ERA Method 365.1 for Total 
Phosphorus, and Lloyd/Kahn Method for Total Organic Carbon.

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.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.

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. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total 9 mg/Kg SA32-0.5B
Alkalinity, bicarbonate 9 mg/Kg
Chloride 1.0 mg/Kg

ICB/CCB Alkalinity, total 1.1 mg/L SA32-0.5B
Chloride 0.118 mg/L
Nitrite as N 0.007 mg/L

PB (prep blank) Alkalinity, total 10 mg/Kg SA32-9B
Alkalinity, bicarbonate 10 mg/Kg SA32-25B

SA32009-25B
SA32-37B
SA66-0.5B
SA66009-0.5B
SA66-10B
SA66-28B
SA129-10B
SA129-29B
RSAT4-0.5B
RSAT4-10B
RSAT4-25B

PB (prep blank) Alkalinity, total 12 mg/Kg RSAT4-40B
Alkalinity, bicarbonate 12 mg/Kg RSAT4-53B
Chloride 1.1 mg/Kg
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Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Total organic carbon 60 mg/Kg All samples in SDG R0905387

ICB/CCB Total organic carbon 116.0 mg/Kg All samples in SDG R0905387

PB (prep blank) Total phosphorus 1.4 mg/Kg SA32009-25B
SA32-37B
SA66-0.5B
SA66009-0.5B
SA66-10B
SA66-28B
SA129-10B
SA129-29B
RSAT4-0.5B
RSAT4-10B
RSAT4-25B
RSAT4-40B
RSAT4-53B

ICB/CCB Total phosphorus 0.0067 mg/L SA32009-25B
SA32-37B
SA66-0.5B
SA66009-0.5B
SA66-10B
SA66-28B
SA129-10B
SA129-29B
RSAT4-0.5B
RSAT4-10B
RSAT4-25B
RSAT4-40B
RSAT4-53B

ICB/CCB Alkalinity, total 0.5 mg/L SA32-9B
SA32-25B
SA32009-25B
SA32-37B
SA66-0.5B
SA66009-0.5B
SA66-10B
SA66-28B
SA129-10B
SA129-29B
RSAT4-0.5B
RSAT4-10B
RSAT4-25B
RSAT4-40B
RSAT4-53B

ICB/CCB Chloride 0.112 mg/L SA32-9B
SA66-0.5B
SA66009-0.5B
SA66-10B
SA129-29B
RSAT4-0.5B
RSAT4-10B
RSAT4-53B
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Chloride 0.086 mg/L SA32-25B

ICB/CCB Sulfate 0.192 mg/L SA32-25B
SA32009-25B
SA32-37B
SA66-28B
RSAT4-25B
RSAT4-40B
RSAT4-53B

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

SA32-37B Total organic carbon 190 mg/Kg 290U mg/Kg

SA66-28B Total organic carbon 260 mg/Kg 290U mg/Kg

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

Sampling
Field Blank ID Date Analyte Concentration Associated Samples

FB072909-SO 7/29/09 Perchlorate 0.5 ug/L SA32-0.5B
Ammonia as N 1.71 mg/L SA32-9B
Total organic carbon 0.5 mg/L SA32-25B
Chloride 6.2 mg/L SA32009-25B
Nitrate as N 1.02 mg/L SA32-37B
Sulfate 8.0 mg/L SA66-0.5B
Surfactants 0.168 mg/L SA66009-0.5B
Total phosphorus 0.007 mg/L SA66-10B
pH 3.48 units SA66-28B

SA129-10B
SA129-29B

FB080309-SO 8/3/09 Alkalinity, total 3.0 mg/L RSAT4-0.5B
Alkalinity, bicarbonate 3.0 mg/L RSAT4-10B
Ammonia as N 0.113 mg/L RSAT4-25B
Total organic carbon 1.2 mg/L RSAT4-10B
Chloride 3.9 mg/L RSAT4-53B
Nitrate as N 0.65 mg/L
pH 6.48 units
Total phosphorus 0.015 mg/L
Total dissolved solids 22 mg/L
Sulfate 1.6 mg/L
Surfactants 0.043 mg/L
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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

SA32-0.5B Chloride 74.2 mg/Kg 74.2J+ mg/Kg
Nitrate as N 1.62 mg/Kg 1.62J+ mg/Kg
Sulfate 96.9 mg/Kg 96.9J+ mg/Kg

SA32-9B Chloride 37.0 mg/Kg 37.0J+ mg/Kg
Nitrate as N 1.47 mg/Kg 1.47J+ mg/Kg
Sulfate 81.4 mg/Kg 81.4J+ mg/Kg
Surfactants 1.2 mg/Kg 2.2U mg/Kg

SA32-25B Chloride 210 mg/Kg 210J+ mg/Kg
Nitrate as N 6.83 mg/Kg 6.83 J+ mg/Kg
Surfactants 0.9 mg/Kg 2.3U mg/Kg

SA32009-25B Chloride 191 mg/Kg 191J+ mg/Kg
Nitrate as N 6.46 mg/Kg 6.46J+ mg/Kg

SA32-37B Total organic carbon 190 mg/Kg 290U mg/Kg
Chloride 507 mg/Kg 507J+ mg/Kg
Nitrate as N 2.85 mg/Kg 2.85J+ mg/Kg
Surfactants 1.4 mg/Kg 3.1 U mg/Kg

SA66-0.5B Chloride 26.0 mg/Kg 26.0J+ mg/Kg
Nitrate as N 0.94 mg/Kg 0.94J+ mg/Kg
Sulfate 17.8 mg/Kg 17.8J+ mg/Kg
Surfactants 10.2 mg/Kg 10.2J+ mg/Kg

SA66009-0.5B Ammonia as N 0.09 mg/Kg 0.54U mg/Kg
Chloride 24.9 mg/Kg 24.9J+ mg/Kg
Nitrate as N 0.94 mg/Kg 0.94J+ mg/Kg
Sulfate 17.3 mg/Kg 17.3J+ mg/Kg
Surfactants 12.7 mg/Kg 12.7J+ mg/Kg

SA66-10B Chloride 62.5 mg/Kg 62.5J+ mg/Kg
Nitrate as N 0.99 mg/Kg 0.99J+ mg/Kg
Sulfate 28.8 mg/Kg 28.8J+ mg/Kg
Surfactants 1.4 mg/Kg 2.2U mg/Kg

SA66-28B Ammonia as N 0.76 mg/Kg 0.76J+ mg/Kg
Total organic carbon 260 mg/Kg 290U mg/Kg
Nitrate as N 4.87 mg/Kg 4.87J+ mg/Kg
Surfactants 3.1 mg/Kg 3.1 J+ mg/Kg

SA129-10B Ammonia as N 5.48 mg/Kg 5.48J+ mg/Kg
Nitrate as N 6.99 mg/Kg 6.99J+ mg/Kg
Sulfate 98.4 mg/Kg 98.4J+ mg/Kg
Surfactants 2.9 mg/Kg 2.9J+ mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA129-29B Chloride 64.7 mg/Kg 64.7J+ mg/Kg
Nitrate as N 1.30 mg/Kg 1.30J+ mg/Kg
Sulfate 83.3 mg/Kg 83.3J+ mg/Kg
Surfactants 1.0 mg/Kg 2.3U mg/Kg

RSAT4-0.5B Chloride 6.5 mg/Kg 6.5J+ mg/Kg
Nitrate as N 1.48 mg/Kg 1.48J+ mg/Kg
Surfactants 1.2 mg/Kg 2.1 U mg/Kg

RSAT4-10B Chloride 10.1 mg/Kg 10.1J+ mg/Kg
Nitrate as N 1.58 mg/Kg 1.58J+ mg/Kg
Surfactants 0.8 mg/Kg 2.2U mg/Kg

RSAT4-25B Chloride 13.9 mg/Kg 13.9J+ mg/Kg
Nitrate as N 1.86 mg/Kg 1.86J+ mg/Kg
Surfactants 1.2 mg/Kg 2.2U mg/Kg

RSAT4-40B Alkalinity, total 245 mg/Kg 245J+ mg/Kg
Alkalinity, bicarbonate 245 mg/Kg 245J+ mg/Kg
Chloride 141 mg/Kg 141J+ mg/Kg
Nitrate as N 5.58 mg/Kg 5.58J+ mg/Kg

RSAT4-53B Chloride 57.2 mg/Kg 57.2J+ mg/Kg
Nitrate as N 2.53 mg/Kg 2.53J+ mg/Kg
Surfactants 1.4 mg/Kg 2.6U mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:
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Sample Surrogate %R (Limits) Analyte Flag AorP

SA32-9B Dichloroacetate 129 (90-115) Chlorate J+ (all detects) A

SA66009-0.5B Dichloroacetate 145 (90-115) Chlorate J+ (all detects) A

RSAT4-40B Dichloroacetate 142 (90-115) Chlorate J+ (all detects) A

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0905387 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

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

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags Aor PSA32-25B SA32009-25B

Alkalinity, total 123 mg/Kg 120 mg/Kg 2 (<50) - - -

Alkalinity, bicarbonate 123 mg/Kg 120 mg/Kg 2 (<50) - - -

Bromide 1.5 mg/Kg 1.5 mg/Kg - 0(<1.1) - -

Chloride 210 mg/Kg 191 mg/Kg 9 (<50) - - -

Nitrate as N 6.83 mg/Kg 6.46 mg/Kg 6 (<50) - - -

Nitrite as N 0.08 mg/Kg 0.09 mg/Kg - 0.01 (<0.11) - -
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Concentration
RPD

(Limits)
Difference

(Limits)Analyte SA32-25B SA32009-25B Flags Aor P

pH 8.20 units 8.20 units 0 (<50) - - -

Sulfate 18800 mg/Kg 17900 mg/Kg 5 (<50) - - -

Surfactants 0.9 mg/Kg 0.6U mg/Kg - 0.3 (<2.3) - ■

Hexavalent chromium 0.21 mg/Kg 0.20U mg/Kg - 0.01 (<0.44) - -

Total organic carbon 680 mg/Kg 490 mg/Kg - 190 (<300) - -

Total phosphorus 718 mg/Kg 676 mg/Kg 6 (<50) - - -

Chlorate 64600 ug/Kg 74800 ug/Kg 15 (<50) - - -

Perchlorate 270000 ug/Kg 271000 ug/Kg 0 (<50) - - -

Concentration
RPD

(Limits)
Difference

(Limits) Flags A or PAnalyte SA66-0.5B SA66009-0.5B

Ammonia as N 0.08U mg/Kg 0.09 mg/Kg - 0.01 (<0.55) - -

Alkalinity, total 2480 mg/Kg 2390 mg/Kg 4 (<50) - - ■

Alkalinity, bicarbonate 2140 mg/Kg 2050 mg/Kg 4 (<50) - - -

Alkalinity, carbonate 240 mg/Kg 340 mg/Kg 34 (<50) - - -

Chloride 26.0 mg/Kg 24.9 mg/Kg 4 (<50) - - -

Nitrate as N 0.94 mg/Kg 0.94 mg/Kg - 0 (<0.55) - -

Nitrite as N 11.10 mg/Kg 11.04 mg/Kg 1 (<50) - - -

PH 17.8 units 17.3 units 3 (<50) - - -

Sulfate 10.2 mg/Kg 12.7 mg/Kg 22 (<50) - - -

Total organic carbon 2860 mg/Kg 2930 mg/Kg 2 (<50) - - -
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Analyte

Concentration
RPD

(Limits)
Difference

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

Total phosphorus 706 mg/Kg 725 mg/Kg 3 (<50) - - -

Chlorate 73 ug/Kg 100 ug/Kg - 27 (<220) - -

Perchlorate 404 ug/Kg 690 ug/Kg - 286 (<550) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0905387

SDG Sample Analyte Flag A or P Reason (Code)

R0905387 SA32-9B
SA66009-0.5B
RSAT4-40B

Chlorate J+ (all detects) A Surrogate spikes (%R)

R0905387 SA32-0.5B
SA32-9B
SA32-25B
SA32009-25B
SA32-37B
SA66-0.5B
SA66009-0.5B
SA66-10B
SA66-28B
SA129-10B
SA129-29B
RSAT4-0.5B
RSAT4-10B
RSAT4-25B
RSAT4-40B
RSAT4-53B

All analytes reported below 
the PQL

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

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0905387

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905387 SA32-37B Total organic carbon 290U mg/Kg A bl

R0905387 SA66-28B Total organic carbon 290U mg/Kg A bl

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

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905387 SA32-0.5B Chloride 74.2 J+ mg/Kg A bf
Nitrate as N 1.62J+ mg/Kg
Sulfate 96.9J+ mg/Kg

R0905387 SA32-9B Chloride 37.0J+ mg/Kg A bf
Nitrate as N 1.47J+ mg/Kg
Sulfate 81.4J+ mg/Kg
Surfactants 2.2U mg/Kg
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Modified Final
SDG Sample Analyte Concentration A or P Code

R0905387 SA32-25B Chloride 210J+ mg/Kg A bf
Nitrate as N 6.83J+ mg/Kg
Surfactants 2.3U mg/Kg

R0905387 SA32009-25B Chloride 191J+ mg/Kg A bf
Nitrate as N 6.46J+ mg/Kg

R0905387 SA32-37B Total organic carbon 290U mg/Kg A bf
Chloride 507J+ mg/Kg
Nitrate as N 2.85J+ mg/Kg
Surfactants 3.1 U mg/Kg

R0905387 SA66-0.5B Chloride 26.0J+ mg/Kg A bf
Nitrate as N 0.94 J+ mg/Kg
Sulfate 17.8J+ mg/Kg
Surfactants 10.2J+ mg/Kg

R0905387 SA66009-0.5B Ammonia as N 0.54U mg/Kg A bf
Chloride 24.9J+ mg/Kg
Nitrate as N 0.94J+ mg/Kg
Sulfate 17.3J+ mg/Kg
Surfactants 12.7J+ mg/Kg

R0905387 SA66-10B Chloride 62.5J+ mg/Kg A bf
Nitrate as N 0.99J+ mg/Kg
Sulfate 28.8J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905387 SA66-28B Ammonia as N 0.76J+ mg/Kg A bf
Total organic carbon 290U mg/Kg
Nitrate as N 4.87J+ mg/Kg
Surfactants 3.1 J+ mg/Kg

R0905387 SA129-10B Ammonia as N 5.48J+ mg/Kg A bf
Nitrate as N 6.99J+ mg/Kg
Sulfate 98.4J+ mg/Kg
Surfactants 2.9J+ mg/Kg

R0905387 SA129-29B Chloride 64.7J+ mg/Kg A bf
Nitrate as N 1.30J+ mg/Kg
Sulfate 83.3J+ mg/Kg
Surfactants 2.3U mg/Kg

R0905387 RSAT4-0.5B Chloride 6.5J+ mg/Kg A bf
Nitrate as N 1.48J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905387 RSAT4-10B Chloride 10.1J+ mg/Kg A bf
Nitrate as N 1.58J+ mg/Kg
Surfactants 2.2U mg/Kg

13\/\i nmM\Tnr>MnYMrt\QiQQii «trq



SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905387 RSAT4-25B Chloride 13.9J+ mg/Kg A bf
Nitrate as N 1.86J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905387 RSAT4-40B Alkalinity, total 245J+ mg/Kg A bf
Alkalinity, bicarbonate 245J+ mg/Kg
Chloride 141J+ mg/Kg
Nitrate as N 5.58J+ mg/Kg

R0905387 RSAT4-53B Chloride 57.2J+ mg/Kg A bf
Nitrate as N 2.53J+ mg/Kg
Surfactants 2.6U mg/Kg

\mi nr;iM\TPnMnYNrt\9iQQii 14



Tronox Northgate Henderson
LDC #: 21991L6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905387__________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: (Analyte) Alkalinity (SM2320B), Ammonia-N (ERA Method 350.1), Bromide. Chloride, Nitrate-N, Sulfate (ERA 
SW846 Method 9056), Chlorate (EPA Method 300.1), Cyanide (ERA SW846 Method 9012A), Dtseolyed Hcxovolont Ghromtttm- 

■fEPA Mcthod^mm. Hexavalent Chromium (ERA SW846 Method 7199). Nitrite-N (ERA Method 353.2). Perchlorate (ERA 
Method 314.0), pH (EPA SW846 Method 96406/90450), Surfactants (SM5540C), Total Phosphorus (EPA Method 365.1), TOC 
(Llovd/Kahn / EPA 3W040 Metl iuU 90eOT>
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Date:>11122-07
Page: l of \ 

Reviewer:
2nd Reviewer: V,—^

ValiHatinn Area (^rvmmontc

1. Technical holding times Sampling dates: W / T* 1 / (OW

Ha. Initial calibration A
1 / 1 / -

lib. Calibration verification A ,

III. Blanks ?>^7
IV Surrogate Spikes TvJ
V Matrix Spike/Matrix Spike Duplicates A f<Wc>

VI. Duplicates A

VII. Laboratory control samples A ITS ■p

VIII. Sample result verification N

IX. Overall assessment of data A" . •s . -
X. Field duplicates AV
y i FiolH hlanlrc

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

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

D = Duplicate r 
TB = Trip blank 
EB = Equipment blank

Validated Samjjl^s

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

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

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

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

5 SA32-37B 15
MO

RSAT4-10B 25 35

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

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

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

9 SA66-28B 19 SA32-0.5BDUP 29 39

10 SA129-10B 20 30 40

Notes:



LDC #: 21991 
SDG #: See Cover

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:_^_of__
Reviewer:

2nd reviewer: __✓

^amnle ID Matriy Parameter

/ -Mo rAlk pH Br Cl NO, NO, SO* NH, TOC CN Cr6" T-P MBAS^TDS TSS CondCCIO,

st'-rt jA^pH^ Cl NO, NO, SO. NH, I'Oc CN-Qf^-T-P~MBA^>TDS TSS Cond 60, CloT^)

\ ‘S i / »iic pi i Ui v^i rN^/'p vJL/4 ni ip 1 w un \^i 1 1 1 L/o 1 \j\j uona\uiUp uiv^/i^/

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS ConcfciO, OOJ

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr®+ T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr^ T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Comments:
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Page:_i of —'
Reviewer: CL^O-—

2nd Reviewer: 1/^_7

Analyte

Concentration (mg/Kq)

RPD (sSO) Difference Limits
Qualification 
(Parent only)3 4

Total Alkalinity 123 120 2

Bicarbonate Alkalinity 123 120 2

Bromide 1.5 1.5 0 (<1.1)

Chloride 210 191 9

Nitrate as N 6.83 6.46 6

Nitrite as N 0.08 0.09 0.01 (fi0.11)

pH (pH Units) 8.20 8.20 0

Sulfate 18800 17900 5

Surfactants 0.9 0.6U 0.3 (<2.3)

Hexavalent Chromium 0.21 0.20U 0.01 (<0.44)

TOC 680 490 190 (<300)

Total Phosphorus 718 676 6

Chlorate (ug/Kg) 64600 74800 15

Perchlorate (ug/Kg) 270000 271000 0

LDC#: 21991L6 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Inorganics, Method See Cover

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

V:\FIELD DUPLICATES\FDJnorganic\21991L6.wpd



LDC#: 219911-6 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

9
Page:* "of 

Reviewer: cJs*'
2nd Reviewer:

Inorganics, Method See Cover 5

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

Analyte

Concentration (mg/Kq)

RPD (sSO) Difference Limits
Qualification 
(Parent only)6 7

Ammonia as N 0.08U 0.09 0.01 (<0.55)

Total Alkalinity 2480 2390 4

Bicarbonate Alkalinity 2140 2050 4

Carbonate Alkalinity 240 340 34

Chloride 26.0 24.9 4

Nitrate as N 0.94 0.94 0 (*0.55)

pH (pH Units) 11.10 11.04 1

Sulfate 17.8 17.3 3

Surfactants 10.2 12.7 22

TOC 2860 2930 2

Total Phosphorus 706 725 3

Chlorate (ug/Kg) 73 100 27 (<220)

Perchlorate (ug/Kg) 404 690 286 (<550)



LDC Report# 21991N6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

September 24 through September 25, 2009

December 8, 2009

Soil/Water

Wet Chemistry

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905464

Sample Identification

SA205-0.5B SA208-0.5B
SA205-10B SA208-7B
SA205-25B SA101-0.5BMS
SA205-41B SA101-0.5BDUP
SA84-0.5B SA101-0.5BMSD
SA84-10B EB092509-S01A2MS
SA84009-10B
SA84-25B
SA84-43B
EB092509-S01A2
E B092509-S 02A4 
SA101-0.5B
SA101-10B
SA101-25B
SA101-42B
SA121-0.5B
SA121009-0.5B 
SA121-10B
SA121-25B
SA121-44B

EB092509-S01A2DUP

V \l OrilN\TRnNinXNlfi\919Q1 Nlfi TR3 1



Introduction

This data review covers 23 soil samples and 4 water samples listed on the cover 
sheet. The analyses were per Standard Method 2320B for Alkalinity, EPA Method
350.1 for Ammonia as Nitrogen, EPA SW 846 Method 9056 for Bromide, Chloride, 
Nitrate as Nitrogen, Nitrite as Nitrogen, and Sulfate, EPA Method 300.1 for Chlorate, 
EPA SW 846 Method 9012A for Cyanide, EPA SW 846 Method 7199 for Hexavalent 
Chromium, EPA Method 353.2 for Nitrite as Nitrogen, EPA SW 846 Methods 9040B 
and 9045D for pH, Standard Method 5540C for Surfactants, EPA Method 314.0 for 
Perchlorate, EPA Method 365.1 for Total Phosphorus, and Lloyd/Kahn Method and 
EPA SW 846 Method 9060 for Total Organic Carbon.

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.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.

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 with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

EB092509-S01A2 Hexavalent chromium 28.75 hours 24 hours J- (all detects) P
UJ (all non-detects)

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

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total 1.7 mg/L All water samples in SDG R0905464
Alkalinity, bicarbonate 1.7 mg/L
Total organic carbon 0.2 mg/L
Total phosphorus 0.006 mg/L

ICB/CCB Alkalinity, total 1.9 mg/L All water samples in SDG R0905464
Total organic carbon 0.118 mg/L
Total phosphorus 0.0166 mg/L
Ammonia as N 0.0161 mg/L
Chloride 0.136 mg/L

PB (prep blank) Cyanide 0.026 mg/L EB092509-SO2A4
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Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Chloride 1.0 mg/Kg SA205-0.5B
Nitrite as N 0.08 mg/Kg SA205-10B

SA205-25B
SA205-41B
SA84-0.5B
SA84-10B
SA101-0.5B

PB (prep blank) Alkalinity, total 12 mg/Kg SA84009-10B
Alkalinity, bicarbonate 12 mg/Kg SA84-25B
Ammonia as N 0.28 mg/Kg SA84-43B
Chloride 1.4 mg/Kg SA101-10B
Sulfate 1.1 mg/Kg SA101-25B

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

ICB/CCB Total phosphorus 1.4 mg/Kg SA205-0.5B
SA205-10B

ICB/CCB Nitrite as N 0.00756 mg/L SA205-0.5B
SA205-10B

PB (prep blank) Total organic carbon 50 mg/Kg SA101-0.5B
SA101-10B
SA101-25B
SA101-42B
SA121-0.5B
SA121009-0.5B
SA121-10B
SA121-25B
SA121-44B
SA208-0.5B
SA208-7B

PB (prep blank) Total organic carbon 40 mg/Kg SA205-0.5B
SA205-10B
SA205-25B
SA205-41B
SA84-0.5B
SA84-10B
SA84009-10B
SA84-25B
SA84-43B

ICB/CCB Total organic carbon 116.0 mg/Kg All soil samples in SDG R0905464
Total phosphorus 0.0064 mg/L
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Nitrite as N 0.00890 mg/L SA205-25B
SA205-41B
SA84-0.5B
SA84-10B
SA101-0.5B

ICB/CCB Chloride 0.102 mg/L SA205-0.5B
SA205-10B
SA205-25B

ICB/CCB Chloride 0.104 mg/L SA84-0.5B
SA101-0.5B

ICB/CCB Sulfate 0.133 mg/L SA101-0.5B

ICB/CCB Chloride 0.102 mg/L SA101-10B
SA121-0.5B
SA121009-0.5B
SA121-10B

ICB/CCB Sulfate 0.130 mg/L SA101-10B
SA121009-0.5B
SA208-7B

ICB/CCB Chloride 0.124 mg/L SA205-41B
SA84-10B
SA84009-10B
SA84-25B
SA84-43B
SA101-25B
SA101-42B

ICB/CCB Sulfate 0.149 mg/L SA205-41B

ICB/CCB Chloride 0.114 mg/L SA121-25B
SA121-44B
SA208-0.5B
SA208-7B

ICB/CCB Sulfate 0.161 mg/L SA121-0.5B
SA121-10B

ICB/CCB Sulfate 0.039 mg/L SA84-10B
SA84009-10B
SA84-43B
SA101-25B
SA101-42B
SA121-25B
SA121-44B

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

EB092509-S01A2 Alkalinity, total 1.9 mg/L 2.0U mg/L
Alkalinity, bicarbonate 1.9 mg/L 2.0U mg/L
Total organic carbon 0.4 mg/L 1.0U mg/L
Total phosphorus 0.011 mg/L 0.050U mg/L
Ammonia as N 0.016 mg/L 0.050U mg/L

EB092509-SO2A4 Total organic carbon 0.3 mg/L 1.0U mg/L
Total phosphorus 0.018 mg/L 0.050U mg/L
Chloride 1.9 mg/L 2.0U mg/L

SA205-0.5B Nitrite as N 0.09 mg/Kg 0.11U mg/Kg

SA205-25B Nitrite as N 0.09 mg/Kg 0.11U mg/Kg

SA205-41B Nitrite as N 0.11 mg/Kg 0.13U mg/Kg

SA101-0.5B Nitrite as N 0.1 mg/Kg 0.1 ID mg/Kg

SA101-10B Ammonia as N 0.19 mg/Kg 0.54U mg/Kg

SA101-25B Ammonia as N 0.35 mg/Kg 0.60U mg/Kg

SA101-42B Ammonia as N 0.65 mg/Kg 0.66U mg/Kg
Total organic carbon 160 mg/Kg 290U mg/Kg

SA121-44B Ammonia as N 0.29 mg/Kg 0.72U mg/Kg
Total organic carbon 120 mg/Kg 290U mg/Kg

SA208-0.5B Total organic carbon 210 mg/Kg 290U mg/Kg

SA208-7B Ammonia as N 0.19 mg/Kg 0.54L) mg/Kg

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

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB092509-S01A2 9/25/09 Alkalinity, total 1.9 mg/L SA208-0.5B
Alkalinity, bicarbonate 1.9 mg/L SA208-7B
Ammonia as N 0.016 mg/L
Total organic carbon 0.4 mg/L
Nitrate as N 0.94 mg/L
pH 8.01 units
Total phosphorus 0.011 mg/L
Sulfate 1.7 mg/L
Surfactants 0.081 mg/L
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Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB092509-SO2A4 9/25/09 Total organic carbon 0.3 mg/L SA101-0.5B
Chloride 1.9 mg/L SA101-10B
PH 4.08 units SA101-25B
Total phosphorus 0.018 mg/L SA101-42B
Sulfate 6.6 mg/L SA121-0.5B
Surfactants 0.208 mg/L SA121009-0.5B

SA121-10B
SA121-25B
SA121-44B

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

Reported Modified Final
Sample Analyte Concentration Concentration

SA208-0.5B Total organic carbon 210 mg/Kg 290U mg/Kg
Nitrate as N 2.26 mg/Kg 2.26J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2U mg/Kg

SA208-7B Ammonia as N 0.19 mg/Kg 0.54U mg/Kg
Nitrate as N 2.73 mg/Kg 2.73J+ mg/Kg
Surfactants 0.9 mg/Kg 2.2U mg/Kg

SA101-0.5B Sulfate 65.6 mg/Kg 65.6J+ mg/Kg
Surfactants 1.5 mg/Kg 2.2U mg/Kg

SA101-10B Sulfate 49.2 mg/Kg 49.2J+ mg/Kg
Surfactants 0.8 mg/Kg 2.2U mg/Kg

SA101-25B Sulfate 187 mg/Kg 187J+ mg/Kg
Surfactants 1.3 mg/Kg 2.4U mg/Kg

SA101-42B Total organic carbon 160 mg/Kg 290U mg/Kg
Sulfate 550 mg/Kg 550J+ mg/Kg
Surfactants 1.2 mg/Kg 2.9U mg/Kg

SA121-0.5B Sulfate 118 mg/Kg 118J+ mg/Kg

SA121009-0.5B Sulfate 108 mg/Kg 108J+ mg/Kg
Surfactants 0.9 mg/Kg 2.2U mg/Kg

SA121-10B Sulfate 247 mg/Kg 247J+ mg/Kg

SA121-44B Total organic carbon 120 mg/Kg 290U mg/Kg
Surfactants 1.0 mg/Kg 2.9U mg/Kg
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Samples FB072909-SO (from SDG R0904226) and FB080309-SG (from SDG R0904279)
were identified as field blanks. No contaminant concentrations were found in these
blanks with the following exceptions:

Sampling
Field Blank ID Date Analyte Concentration Associated Samples

FB072909-SO 7/29/09 Ammonia as N 1.71 mg/L SA208-0.5B
Total organic carbon 0.5 mg/L SA208-7B
Chloride 6.2 mg/L
Nitrate as N 1.02 mg/L
Sulfate 8.0 mg/L
Surfactants 0.168 mg/L
Total phosphorus 0.007 mg/L
PH 3.48 units
Perchlorate 0.5 ug/L

FB080309-SO 8/3/09 Alkalinity, total 3.0 mg/L SA205-0.5B
Alkalinity, bicarbonate 3.0 mg/L SA205-10B
Ammonia as N 0.113 mg/L SA205-25B
Total organic carbon 1.2 mg/L SA205-41B
Chloride 3.9 mg/L SA84-0.5B
Nitrate as N 0.65 mg/L SA84-10B
PH 6.48 units SA84009-10B
Total phosphorus 0.015 mg/L SA84-25B
Total dissolved solids 22 mg/L SA84-43B
Sulfate 1.6 mg/L SA101-0.5B
Surfactants 0.043 mg/L SA101-10B

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

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

Reported Modified Final
Sample Analyte Concentration Concentration

SA208-0.5B Total organic carbon 210 mg/Kg 290U mg/Kg
Chloride 125 mg/Kg 125J+ mg/Kg
Nitrate as N 2.26 mg/Kg 2.26J+ mg/Kg
Sulfate 49.2 mg/Kg 49.2 J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2U mg/Kg

SA208-7B Ammonia as N 0.19 mg/Kg 0.54U mg/Kg
Chloride 204 mg/Kg 204J+ mg/Kg
Nitrate as N 2.73 mg/Kg 2.73J+ mg/Kg
Sulfate 78.4 mg/Kg 78.4J+ mg/Kg
Suriactants 0.9 mg/Kg 2.2U mg/Kg

SA205-0.5B Chloride 5.0 mg/Kg 5.0J+ mg/Kg
Nitrate as N 1.86 mg/Kg 1.86J+ mg/Kg
Surfactants 1.4 mg/Kg 2.2U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA205-1 OB Chloride 66.8 mg/Kg 66.8J+ mg/Kg
Nitrate as N 2.38 mg/Kg 2.38J+ mg/Kg

SA205-25B Chloride 29.6 mg/Kg 29.6J+ mg/Kg
Nitrate as N 2.34 mg/Kg 2.34J+ mg/Kg

SA205-41B Nitrate as N 4.72 mg/Kg 4.72J+ mg/Kg
Surfactants 0.8 mg/Kg 2.7U mg/Kg

SA84-0.5B Chloride 22.6 mg/Kg 22.6J+ mg/Kg
Nitrate as N 2.63 mg/Kg 2.63J+ mg/Kg
Surfactants 1.4 mg/Kg 2.1 U mg/Kg

SA84-10B Alkalinity, bicarbonate 297 mg/Kg 297J+ mg/Kg
Chloride 265 mg/Kg 265J+ mg/Kg
Nitrate as N 4.52 mg/Kg 4.52 J+ mg/Kg
Surfactants 2.5 mg/Kg 2.5J+ mg/Kg

SA84009-1 OB Chloride 259 mg/Kg 259J+ mg/Kg
Nitrate as N 4.43 mg/Kg 4.43J+ mg/Kg
Surfactants 2.6 mg/Kg 2.6J+ mg/Kg

SA84-25B Alkalinity, total 266 mg/Kg 266J+ mg/Kg
Alkalinity, bicarbonate 259 mg/Kg 259J+ mg/Kg
Chloride 148 mg/Kg 148J+ mg/Kg
Nitrate as N 4.06 mg/Kg 4.06J+ mg/Kg
Surfactants 3.6 mg/Kg 3.6J+ mg/Kg

SA84-43B Nitrate as N 4.50 mg/Kg 4.50J+ mg/Kg

SA101-0.5B Chloride 90.6 mg/Kg 90.6J+ mg/Kg
Nitrate as N 5.33 mg/Kg 5.33J+ mg/Kg
Surfactants 1.5 mg/Kg 2.2U mg/Kg

SA101-10B Ammonia as N 0.19 mg/Kg 0.54U mg/Kg
Chloride 42.1 mg/Kg 42.1 J+ mg/Kg
Nitrate as N 5.10 mg/Kg 5.10J+ mg/Kg
Surfactants 0.8 mg/Kg 2.2U mg/Kg

SA101-25B Ammonia as N 0.35 mg/Kg 0.60U mg/Kg
Nitrate as N 8.40 mg/Kg 8.40J+ mg/Kg
Surfactants 1.3 mg/Kg 2.4U mg/Kg

SA101-42B Ammonia as N 0.65 mg/Kg 0.66U mg/Kg
Total organic carbon 160 mg/Kg 160U mg/Kg
Chloride 548 mg/Kg 548J+ mg/Kg
Nitrate as N 2.41 mg/Kg 2.41J+ mg/Kg
Surfactants 1.2 mg/Kg 2.6U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA121-0.5B Chloride 5.0 mg/Kg 5.0J+ mg/Kg
Nitrate as N 1.90 mg/Kg 1.90J+ mg/Kg

SA121009-0.5B Chloride 5.0 mg/Kg 5.0J+ mg/Kg
Nitrate as N 1.91 mg/Kg 1.91J+ mg/Kg
Surfactants 0.9 mg/Kg 2.2U mg/Kg

SA121-10B Chloride 23.5 mg/Kg 23.5J+ mg/Kg
Nitrate as N 3.50 mg/Kg 3.50J+ mg/Kg

SA121-25B Alkalinity, total 202 mg/Kg 202J+ mg/Kg
Alkalinity, bicarbonate 202 mg/Kg 202J+ mg/Kg
Nitrate as N 20.9 mg/Kg 20.9J+ mg/Kg

SA121-44B Ammonia as N 0.29 mg/Kg 0.72U mg/Kg
Total organic carbon 120 mg/Kg 290U mg/Kg
Nitrate as N 11.9 mg/Kg 11.9J+ mg/Kg
Surfactants 1.0 mg/Kg 2.9U mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits with the following exceptions:

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

SA101 -0.5BMS/MSD Perchlorate . 54 (75-125) . J- (all detects) A
(SA205-0.5B Chlorate - 65 (75-125) - UJ (all non-detects)
SA205-10B
SA205-25B
SA205-41B
SA84-0.5B
SA84-10B
SA84009-10B
SA84-25B
SA84-43B
SA101-0.5B
SA101-10B
SA101-25B
SA101-42B
SA121-0.5B
SA121009-0.5B 
SA121-10B
SA121-25B
SA121-44B)

Chloride 41 (75-125)
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Spike ID 
(Associated 
Samples) Analyte

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits) Flag AorP

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

Sulfate 20 (75-125) J- (all detects)
R (all non-detects)

A

V. Duplicates

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

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

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

Sulfate 35 (<20) J (all detects)
UJ (all non-detects)

A

VI. Laboratory Control Samples

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

V \l OfilN\TRnKir>XNf5\91QQ1Klfi TR3 19



VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

Sample Surrogate %R (Limits) Analyte Flag A or P

SA205-25B Dichloroacetate 118 (90-115) Chlorate J+ (all detects) A

SA84-0.5B Dichloroacetate 125 (90-115) Chlorate J+ (all detects) A

SA84-25B Dichloroacetate 133 (90-115) Chlorate J+ (all detects) A

SA101-10B Dichloroacetate 120 (90-115) Chlorate J+ (all detects) A

SA121009-0.5B Dichloroacetate 117 (90-115) Chlorate J+ (all detects) A

SA208-0.5B Dichloroacetate 120 (90-115) Chlorate J+ (all detects) A

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905464 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

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

Analyte

Concentration
RPD

(Limits)
Difference

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

Alkalinity, total 307 mg/Kg 323 mg/Kg 5 (<50) - - -
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags Aor PSA84-10B SA84009-10B

Alkalinity, bicarbonate 297 mg/Kg 309 mg/Kg 4 (<50) - - -

Alkalinity, carbonate 10 mg/Kg 14 mg/Kg - 4 (<22) - -

Chloride 265 mg/Kg 259 mg/Kg 2 (<50) - - -

Nitrate as N 4.52 mg/Kg 4.43 mg/Kg 2 (<50) - - -

Nitrite as N 0.26 mg/Kg 0.15 mg/Kg - 0.11 (<0.11) - -

PH 8.42 units 8.45 units 0 (<50) - - -

Sulfate 214 mg/Kg 224 mg/Kg 5 (<50) - - -

Surfactants 2.5 mg/Kg 2.6 mg/Kg - 0.1 (<2.2) - -

Total organic carbon 680 mg/Kg 460 mg/Kg - 220 (<300) - -

Total phosphorus 565 mg/Kg 536 mg/Kg 5 (<50) - - -

Chlorate 14900 ug/Kg 15800 ug/Kg 6 (<50) - - -

Perchlorate 223000 ug/Kg 218000 ug/Kg 2 (<50) - - -

Concentration
RPD

(Limits)
Difference

(Limits)Analyte SA121-0.5B SA121009-0.5B Flags A or P

Alkalinity, total 327 mg/Kg 345 mg/Kg 5 (<50) - - -

Alkalinity, bicarbonate 314 mg/Kg 331 mg/Kg 5 (<50) - - -

Alkalinity, carbonate 13 mg/Kg 14 mg/Kg - 1 (<22) - -

Chloride 5.0 mg/Kg 5.0 mg/Kg - 0 (<2.2) - -

Hexavalent chromium 1.58 mg/Kg 0.19U mg/Kg - 1.39 (<0.42) J (all detects)
UJ (all non-detects)

A

Hexavalent chromium 1.56 mg/Kg 0.19U mg/Kg - 1.37 (<0.42) J (all detects)
UJ (all non-detects)

A
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags Aor PSA121-0.5B SA121009-0.5B

Nitrate as N 1.90 mg/Kg 1.91 mg/Kg - 0.01 (<0.55) - -

PH 9.42 units 9.45 units 0 (<50) - - -

Sulfate 118 mg/Kg 108 mg/Kg 9 (<50) - - -

Surfactants 0.6U mg/Kg 0.9 mg/Kg - 0.3 (<2.2) - -

Total organic carbon 700 mg/Kg 730 mg/Kg - 30 (<290) - -

Total phosphorus 683 mg/Kg 708 mg/Kg 4 (<50) - - -

Chlorate 596 ug/Kg 582 ug/Kg - 14 (<550) - -

Perchlorate 759 ug/Kg 541 ug/Kg - 218 (<220) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0905464

SDG Sample Analyte Flag AorP Reason (Code)

R0905464 EB092509-S01A2 Hexavalent chromium J- (all detects)
UJ (all non-detects)

P Technical holding times 
(h)

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

Perchlorate
Chlorate
Chloride

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

A Matrix spike/Matrix spike 
duplicates (%R) (m)

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

Sulfate J- (all detects)
R (all non-detects)

A Matrix spike/Matrix spike 
duplicates (%R) (m)
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SDG Sample Analyte Flag Aor P Reason (Code)

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

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

A Duplicate sample 
analysis (RPD) (Id)

R0905464 SA205-25B
SA84-0.5B
SA84-25B
SA101-10B
SA121009-0.5B
SA208-0.5B

Chlorate J+ (all detects) A Surrogate spikes (%R)
(s)

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

All analytes reported below 
the PQL.

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

R0905464 SA121-0.5B
SA121009-0.5B

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

A Field duplicates 
(Difference) (fd)
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0905464

Modified Final
SDG Sample Analyte Concentration A or P Code

R0905464 EB092509-S01A2 Alkalinity, total 2.0U mg/L A bl
Alkalinity, bicarbonate 2.0U mg/L
Total organic carbon 1.0U mg/L
Total phosphorus 0.050U mg/L
Ammonia as N 0.050U mg/L

R0905464 EB092509-S02A4 Total organic carbon 1.0U mg/L A bl
Total phosphorus 0.050U mg/L
Chloride 2.0U mg/L

R0905464 SA205-0.5B Nitrite as N 0.1 ID mg/Kg A bl

R0905464 SA205-25B Nitrite as N 0.1 ID mg/Kg A bl

R0905464 SA205-41B Nitrite as N 0.13U mg/Kg A bl

R0905464 SA101-0.5B Nitrite as N 0.1 ID mg/Kg A bl

R0905464 SA101-10B Ammonia as N 0.54U mg/Kg A bl

R0905464 SA101-25B Ammonia as N 0.60U mg/Kg A bl

R0905464 SA101-42B Ammonia as N 0.66U mg/Kg A bl
Total organic carbon 290U mg/Kg

R0905464 SA121-44B Ammonia as N 0.72U mg/Kg A bl
Total organic carbon 290U mg/Kg

R0905464 SA208-0.5B Total organic carbon 290U mg/Kg A bl

R0905464 SA208-7B Ammonia as N 0.54U mg/Kg A bl

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

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905464 SA208-0.5B Total organic carbon 290U mg/Kg A be
Nitrate as N 2.26J+ mg/Kg
Surfactants 2.2U mg/Kg



SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905464 SA208-7B Ammonia as N 0.54U mg/Kg A be
Nitrate as N 2.73 J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905464 SA101-0.5B Sulfate 65.6J+ mg/Kg A be
Surfactants 2.2U mg/Kg

R0905464 SA101-10B Sulfate 49.2J+ mg/Kg A be
Surfactants 2.2U mg/Kg

R0905464 SA101-25B Sulfate 187J+ mg/Kg A be
Surfactants 2.4U mg/Kg

R0905464 SA101-42B Total organic carbon 290U mg/Kg A be
Sulfate 550J+ mg/Kg
Surfactants 2.9U mg/Kg

R0905464 SA121-0.5B Sulfate 118J+ mg/Kg A be

R0905464 SA121009-0.5B Sulfate 108J+ mg/Kg A be
Surfactants 2.2U mg/Kg

R0905464 SA121-10B Sulfate 247J+ mg/Kg A be

R0905464 SA121-44B Total organic carbon 290U mg/Kg A be
Surfactants 2.9U mg/Kg

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

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905464 SA208-0.5B Total organic carbon 290U mg/Kg A bf
Chloride 125J+ mg/Kg
Nitrate as N 2.26J+ mg/Kg
Sulfate 49.2J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905464 SA208-7B Ammonia as N 0.54U mg/Kg A bf
Chloride 204J+ mg/Kg
Nitrate as N 2.73J+ mg/Kg
Sulfate 78.4J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905464 SA205-0.5B Chloride 5.0J+ mg/Kg A bf
Nitrate as N 1.86J+ mg/Kg
Surfactants 2.2U mg/Kg

v \i nr5iN\TRnNnYwr;\9iQQiMfi trs 1 Q



Modified Final
SDG Sample Analyte Concentration AorP Code

R0905464 SA205-1 OB Chloride 66.8J+ mg/Kg A bf
Nitrate as N 2.38J+ mg/Kg

R0905464 SA205-25B Chloride 29.6J+ mg/Kg A bf
Nitrate as N 2.34J+ mg/Kg

R0905464 SA205-41B Nitrate as N 4.72J+ mg/Kg A bf
Surfactants 2.7U mg/Kg

R0905464 SA84-0.5B Chloride 22.6J+ mg/Kg A bf
Nitrate as N 2.63J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905464 SA84-10B Alkalinity, bicarbonate 297J+ mg/Kg A bf
Chloride 265J+ mg/Kg
Nitrate as N 4.52J+ mg/Kg
Surfactants 2.5J+ mg/Kg

R0905464 SA84009-1 OB Chloride 259J+ mg/Kg A bf
Nitrate as N 4.43J+ mg/Kg
Surfactants 2.6J+ mg/Kg

R0905464 SA84-25B Alkalinity, total 266J+ mg/Kg A bf
Alkalinity, bicarbonate 259J+ mg/Kg
Chloride 148J+ mg/Kg
Nitrate as N 4.06J+ mg/Kg
Surfactants 3.6J+ mg/Kg

R0905464 SA84-43B Nitrate as N 4.50J+ mg/Kg A bf

R0905464 SA101-0.5B Chloride 90.6J+ mg/Kg A bf
Nitrate as N 5.33J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905464 SA101-10B Ammonia as N 0.54U mg/Kg A bf
Chloride 42.1 J+ mg/Kg
Nitrate as N 5.10J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905464 SA101-25B Ammonia as N 0.60U mg/Kg A bf
Nitrate as N 8.40J+ mg/Kg
Surfactants 2.4U mg/Kg

R0905464 SA101-42B Ammonia as N 0.66U mg/Kg A bf
Total organic carbon 160U mg/Kg
Chloride 548J+ mg/Kg
Nitrate as N 2.41 J+ mg/Kg
Surfactants 2.6U mg/Kg

\/ \l nrilM\TRnWOYMr5\Q1QQ1MA TR^ on



SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905464 SA121-0.5B Chloride 5.0J+ mg/Kg A bf
Nitrate as N 1.90J+ mg/Kg

R0905464 SA121009-0.5B Chloride 5.0J+ mg/Kg A bf
Nitrate as N 1.91J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905464 SA121-10B Chloride 23.5J+ mg/Kg A bf
Nitrate as N 3.50J+ mg/Kg

R0905464 SA121-25B Alkalinity, total 202J+ mg/Kg A bf
Alkalinity, bicarbonate 202J+ mg/Kg
Nitrate as N 20.9J+ mg/Kg

R0905464 SA121-44B Ammonia as N 0.72U mg/Kg A bf
Total organic carbon 290U mg/Kg
Nitrate as N 11.9J+ mg/Kg
Surfactants 2.9U mg/Kg
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Tronox Northgate Henderson
LDC #: 21991N6__________  VALIDATION COMPLETENESS WORKSHEET Date: \ l i ZjSldF}
SDG #: R0905464__________ Stage 2B Page: l of \
Laboratory: Columbia Analytical Services Reviewer: CMR

2nd Reviewer: ^

METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-N (EPA Method 350.1), Bromide, Chloride. Nitrate-N, Sulfate (ERA 
SW846 Method 9056), Cyanide (EPA SW846 Method 9012A), Dissolved Hexavalent Chromium (ERA Method 218.6), 
Hexavalent Chromium (EPA SW846 Method 7199). Nitrite-N (EPA Method 353.2). pH (EPA SW846 Method 9040B/9045D). 
Surfactants (SM5540C). Total Phosphorus (EPA Method 365.1). TOC (Llovd/Kahn / EPA SW846 Method 9060),
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. C^OO .\) J ^ O)

X/aliHatirtn Araa Pr»mmfsntQ

I. Technical holding times Sampling dates: {&\ « Q /^-S / OQ

Ha. Initial calibration A
' " 1 y

lib. Calibration verification

III. Blanks Su/

IV Surrogate Spikes A)

V Matrix Spike/Matrix Spike Duplicates QbJ fv\ 5

VI. Duplicates

VII. Laboratory control samples /n

VIII. Sample result verification N

IX. Overall assessment of data

X. Field duplicates (tj7 )

Yl FiolH hlanLc ^<b-\OA\. f -'fCbo'TlPlcA'So. £ ^OICR- SO,
£S06A CS06*
licate J JNote: 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:
Pn\ So,I x+ctaY to, ii r wg-ye/t—

i SA205-0.5B 11 EB092509-SO2A4 21 SA208-0.5B 31

2 SA205-10B 12 SA101-0.5B 22 SA208-7B 32 WsSCK.ii))

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

4 SA205-41B 14 SA101-25B 24 SA101-0.5BDUP 34

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

6 SA84-10B 16 SA121-0.5B 26

7 SA84009-10B 17 SA121009-0.5B 27

8 SA84-25B 18 SA121-10B ko ------------r

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

10 EB092509-S01A2 20 SA121-44B 30 40

Notes:



1*6 VALIUM IIUIN rilMUIINUO VVL»l\AOnCC I
ee Cover Sample Specific Analysis Reference

methods are applicable to each sample.

rage:___otj__
Reviewer:

2nd reviewer:

ID Matriv Paramptpr

% fAlk pH Br Cl NO, NO, SO^ NH, ToS) CN (5r®+ T-P MBAS) TDS TSS Cond (tfoTcio!)

w \A^ fAik pH Br Cl NO, NO, SO. NH, TOC^CN) Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

^Alk pH Br Cl NO, NO, S0,V NH, TOC CN Cr*+ T-P MBAS TDS TSS Cond CIO, CIO,

b C Aik j*| Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBA>? TDS TSS Cond /do, 6iST\

Cl NO, NO, SO, NH, TOC CN Cr'5* T-P MBAS5 TDS TSS Cond CIO, CIO, \

Aik pH Br Cl NO, NOoSO, NH, TOC CN Cr®* T-P MBAS TDS TSS Cond CIO, CIO, J

Z) Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO-, Go")

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr5" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr*+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr®" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr*+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,
:

its:

T ronoxWetChem.wpd



ldc #: '^-\°[C\\Al& VALIDATION FINDINGS WORKSHEET
SDG *' <>-€-^,cekAi4^ Technical Holding Tlmaa

2nd revjewer:__jo£=^_

circled dates have exceeded the technical holding time.
' V In WA Were aH samples preserved as applicable to each method ?

jMethod:
■i..

Parameters: 'Cr4r

Technical holding time:
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LDC#: 21991N6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

/>~Ysiy NA Were field duplicate pairs identified in this SDG?
V Y w NA Were target analytes detected in the field duplicate pairs?

Page:__ of __
Reviewer:

2nd Reviewer:___1/-----^

Analyte

Concentration (mg/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)6 7

Total Alkalinity 307 323 5

Bicarbonate Alkalinity 297 309 4

Carbonate Alkalinity 10 14 4 (<22)

Chloride 265 259 2

Nitrate as N 4 52 4.43 2

Nitrite as N 0 26 0.15 0.11 (s0.11)

pH (pH Units) 8.42 8.45 0

Sulfate 214 224 5

Surfactants 2.5 2.6 0.1 (<2.2)

TOC 680 460 220 (<300)

Total Phosphorus 565 536 5

Chlorate (ug/Kg) 14900 15800 6

Perchlorate (ug/Kg) 223000 218000 2

V:\FIELD DUPLICATES\FDJnorganic\21991N6.wpd



LDC#: 21991N6 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Inorganics, Method See Cover 

NA
Y7N NA

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

Paqe:^~Jof___
Reviewer: 

2nd Reviewer:
C/2""

Analyte

Concentration (mq/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)16 17

Total Alkalinity 327 345 5

Bicarbonate Alkalinity 314 331 5

Carbonate Alkalinity 13 14 1 (<22)

Chloride 5.0 5.0 0 (-2.2)

Hexavalent Chromium 1.58 0.19U 1.39 (<0.42) J/UJ/A (fd)

Hexavalent Chromium 1.56 0.19U 1.37 (<0.42) J/UJ/A (fd)

Nitrate as N 1.90 1.91 0.01 (<0.55)

pH (pH Units) 9.42 9.45 0

Sulfate 118 108 9

Surfactants 0.6U 0.9 0.3 (<2.2)

TOC 700 730 30 (<290)

Total Phosphorus 683 708 4

Chlorate (ug/Kg) 596 582 14 (<550)

Perchlorate (ug/Kg) 759 541 218 (<220)




