
LABORATORY DATA CONSULTANTS, INC.
7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439kbbLLbkbhkhbl

Northgate Environmental Management, Inc. January 28, 2010
1100 Quail Street Ste. 102 
Newport Beach, CA 92660 
ATTN: Ms. Cindy Arnold

SUBJECT: Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada, 
Data Validation

Dear Ms. Arnold,

Enclosed are the final validation reports for the fractions listed below. These SDGs 
were received on November 23, 2009. Attachment 1 is a summary of the samples 
that were reviewed for each analysis.

LDC Project #22109:

SPG# Fraction

R0904370/K0909421, R0905402 
R0905434/K0909363, R0905524 
R0905539, R0905567 
R0905626/K0909568, R0905635 
R0905636, R0905693

Volatiles, Semivolatiles, Chlorinated 
Pesticides, Polychlorinated Biphenyls, 
Polychlorinated Biphenyls as Congeners, 
Metals, Wet Chemistry, TPH as Extractables, 
Dioxins/Dibenzofurans

The data validation was performed under Stage 2B/4 guidelines. The analyses were 
validated using the following documents, as applicable to each method:

• Standard Operating Procedures (SOP) 40, Data ReviewA/alidation, BRC 
2009

• Quality Assurance Project Plan Tronox LLC Facility, Henderson Nevada, 
June 2009

• NDEP Guidance, May 2006

• USEPA, Contract Laboratory Program National Functional Guidelines 
for Superfund Organic Methods Data Review, June 2008

• USEPA, Contract Laboratory Program National Functional Guidelines 
for Inorganic Data Review, October 2004

• USEPA, Contract Laboratory Program National Functional Guidelines 
for Polychlorinated Dioxins/Diobenzofurans Data Review, September 
2005

Please feel free to contact us if you have any questions.

Sincerely,

V:\LOGIN\TronoxNG\22109COV.wpd

Erlinda T. Rauto
Operations Manager/Senior Chemist
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LDC Report# 22109A1

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

August 5, 2009

December 9, 2009

Soil

Volatiles 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0904370 

Sample Identification

RSAU5-0.5BSPLP3

Investigation,
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Introduction

This data review covers one soil sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8260B for 
Volatiles.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XVI.

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. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve 
to evaluate the compound. All coefficients of determination (r2) were greater than or equal 
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the 
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

Average relative response factors (RRF) for all volatile target compounds and system 
performance check compounds (SPCCs) were within method and validation criteria with 
the following exceptions:

Date Compound RRF (Limits) Associated Samples Flag A or P

7/17/09 2-Methy l-2-pro pano I 0.017 (>0.05) All samples in SDG 
R0904370

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

A

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for 
calibration check compounds (CCCs).
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For the purposes of technical evaluation, all compounds were evaluated against the 
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria with the following exceptions:

Date Compound %D Associated Samples Flag AorP

8/17/09 2-Butanone 30.4 All samples in SDG 
R0904370

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

A

All of the continuing calibration RRF values were within method and validation criteria 
with the following exceptions:

Date Compound RRF (Limits) Associated Samples Flag Aor P

8/17/09 2-Methyl-2-propanol 0.018 (>0.05) All samples in SDG 
R0904370

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

A

V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks with the following exceptions:

Analysis Compound
Method Blank ID Date TIC (RT in minutes) Concentration Associated Samples

SPLP3-BLK 8/17/09 Acetone
Chloroform

3.4 ug/L
2.2 ug/L

All samples in SDG
R0904370

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:

Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

RSAU5-0.5BSPLP3 Acetone 3.6 ug/L 3.6U ug/L
Chloroform 2.0 ug/L 2.0U ug/L

No field blanks were identified in this SDG.

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits.
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VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0904370 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Data Qualification Summary - SDG R0904370

SDG Sample Compound Flag AorP Reason (Code)

R0904370 RSAU5-0.5BSPLP3 2-Methyl-2-propanol J (all detects) A Initial calibration (RRF)
UJ (all non-detects) (c)

R0904370 RSAU5-0.5BSPLP3 2-Butanone J- (all detects) A Continuing calibration
UJ (all non-detects) (%D) (c)

R0904370 RSAU5-0.5BSPLP3 2-Methyl-2-propanol J (all detects) A Continuing calibration
UJ (all non-detects) (RRF) (c)

R0904370 RSAU5-0.5BSPLP3 All compounds reported below J (all detects) A Project Quantitation Limit
the PQL. (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Laboratory Blank Data Qualification Summary - SDG R0904370

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration AorP Code

R0904370 RSAU5-0.5BSPLP3 Acetone 3.6U ug/L A bl
Chloroform 2.0U ug/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Field Blank Data Qualification Summary - SDG R0904370

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22109A1_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0904370_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B)

DateW^?
Page: 1 of I 

Reviewer: cV7.
2nd Reviewer: lc~-^

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

Valiriatinn Area Cnmmpnts

1. Technical holding times ft Sampling dates: 8 /jjr /1,

II. GC/MS Instrument performance check k
; /

III. Initial calibration jm) r-s

IV. Continuing calibration/jCV'”^"

V. Blanks S}a)

VI. Surrogate spikes

VII. Matrix spike/Matrix spike duplicates Client

VIII. Laboratory control samples A LCS

IX. Regional Quality Assurance and Quality Control N

X. Internal standards *
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A-

XVI. Field duplicates W

XVII. Field blanks &

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

Validated Samples:
-S in')

i RSAU5-0.5BSPLP3 11 21 31

2~ I kG I?)?) ~ Mfc> 12 22 32

3+ -£eLr*> -ftik 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

22109A1W.wpd
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LDC Report# 22109B1

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 22 through September 23, 2009

December 9, 2009

Soil/Water

Volatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905402

Sample Identification

RSAT7-0.5B
RSAT7-10B
RSAT7-25B
RSAT7-44B
RSAT8-0.5B
RSAT8-10B
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-10B
SA203-30B
SA203-46B
TB092209-S01
TB092209-S02
EB092309-S01A4
SA148-0.5B
SA148-10B
SA148-10BRE
SA148-30B

SA148-35B
SA148-45B
TB092309-S01
TB092309-S03
RSAT7-44BMS
RSAT7-44BMSD
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Introduction

This data review covers 21 soil samples and 5 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8260B for Volatiles.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XVI.

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. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals with the following exceptions:

Total Time From Required Analysis Time
BFB Tuning (in Hours) From BFB

Sample Compound Until Analysis Tuning Until Analysis Flag AorP

SA148-10B All TCL compounds 12 hrs. 2 mins. 12 hrs. None P

All ion abundance requirements were met.

111. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve 
to evaluate the compound. All coefficients of determination (r2) were greater than or equal 
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the 
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

Average relative response factors (RRF) for all volatile target compounds and system 
performance check compounds (SPCCs) were within method and validation criteria with 
the following exceptions:

Date Compound RRF (Limits) Associated Samples Flag A or P

9/18/09 2-Methyl-2-propanol 0.028 (<0.05) All water samples in J (all detects) A
SDG R0905402 UJ (all non-detects)
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Continuing calibration was performed at the required frequencies.

IV. Continuing Calibration

Percent differences (%D) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for 
calibration check compounds (CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the 
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria with the following exceptions:

Date Compound %D Associated Samples Flag AorP

10/3/09 Chloromethane 27.7 RSAT7-0.5B
RSAT7-1 OB
RSAT7-25B
RSAT8-0.5B
RSAT8-1 OB
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-1 OB
SA203-30B
SA203-46B
SA148-0.5B
SA148-10B
173161 -MB

J+ (all detects) P

10/4/09 Acetone 28.7 RSAT7-44B
SA148-1OBRE 
SA148-30B
SA148-35B
SA148-45B
RSAT7-44BMS
RSAT7-44BMSD
173191-MB

J+ (all detects) A

All of the continuing calibration RRF values were within method and validation criteria 
with the following exceptions:

Date Compound RRF (Limits) Associated Samples Flag AorP

9/28/09 2-Methyl-2-propanol 0.029 (>0.05) All water samples in SDG 
R0905402

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

A

V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks with the following exceptions:
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Method Blank ID
Analysis

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

173161-MB 10/3/09 Chloroform 1.5 ug/Kg RSAT7-0.5B
RSAT7-1 OB
RSAT7-25B
RSAT8-0.5B
RSAT8-10B
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-1 OB
SA203-30B
SA203-46B
SA148-0.5B
SA148-1 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:

Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

RSAT7-25B Chloroform 1.1 ug/Kg 1.1U ug/Kg

Samples TB092209-S01, TB092209-S02, TB092309-S01, and TB092309-S03 were 
identified as trip blanks. No volatile contaminants were found in these blanks.

Sample EB092309-S01A4 was identified as an equipment blank. No volatile 
contaminants were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB092309-SO1A4 9/23/09 Acetone
Dlchloromethane

4.7 ug/L
0.23 ug/L

SA148-0.5B
SA148-1 OB
SA148-1 OBRE
SA148-30B
SA148-35B
SA148-45B

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:

Sample Compound
Reported

Concentration
Modified Final 
Concentration

SA148-0.5B Acetone 7.5 ug/Kg 7.5U ug/Kg
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Reported Modified Final
Sample Compound Concentration Concentration

SA148-1 OBRE Acetone 2.7 ug/Kg 2.7U ug/Kg

SA148-45B Acetone 2.8 ug/Kg 2.8U ug/Kg

Sample FB080309-SO (from SDG R0904279) was identified as a field blank. No volatile 
contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB080309-SO 8/3/09 Acetone 2.1 ug/L All soil samples in SDG
Toluene 0.30 ug/L R0905402

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 Compound Concentration Concentration

RSAT7-0.5B Acetone 2.0 ug/Kg 2.0U ug/Kg

RSAT7-44B Toluene 0.57 ug/Kg 0.57U ug/Kg

RSAT8-1 OB Acetone 2.9 ug/Kg 2.9U ug/Kg
Toluene 0.42 ug/Kg 0.42U ug/Kg

RSAT8-25B Toluene 0.57 ug/Kg 0.57U ug/Kg

SA203-1 OB Toluene 0.35 ug/Kg 0.35U ug/Kg

SA148-1 OBRE Acetone 2.7 ug/Kg 2.7U ug/Kg
Toluene 0.37 ug/Kg 0.37U ug/Kg

SA148-45B Acetone 2.8 ug/Kg 2.8U ug/Kg

VI. Surrogate Spikes

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

V:\LOGIN\TRONOXNG\22109B1 .TR3 7



VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples 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) Compound

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits) Flag AorP

RSAT7-44BMS/MSD
(RSAT7-44B)

1,2,3-Trichloropropane 60 (70-130) 66 (70-130) - J- (all detects)
UJ (all non-detects)

A

VIII. Laboratory Control Samples (LCS)

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

LCS ID Compound %R (Limits) Associated Samples Flag AorP

173191-LCS 1,2,3-T richloropropane 70 (75-125) RSAT7-44B
SA148-10BRE
SA148-30B
SA148-35B
SA148-45B
173191-MB

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

P

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits with the following 
exceptions:

Sample Internal Standards Area (Limits) Compound Flag Aor P

SA148-10BRE Pentafluorobenzene 191604 (241155-964618) All TCL compounds J (all detects) A
1,4-Dif luorobenzene 327689 (421140-1684558) UJ (all non-detects)
Chlorobenzene-d5 315643 (406626-1626504)
1,4-Dichlorobenzene-d4 149302 (197391-789562)

XI. Target Compound Identifications

Raw data were not reviewed for this SDG.

V:\LOGIN\TRONOXNG\22109B1 .TR3 8



XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples In SDG R0905402 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment of Data ^

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 Compound Flag AorP

SA148-10BRE All TCL compounds X A

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

XVI. Field Duplicates

Samples RSAT8-25B and RSAT8009-25B were identified as field duplicates. No volatiles 
were detected in any of the samples with the following exceptions:

Concentration (ug/Kg)
RPD

(Limits)Compound RSAT8-25B RSAT8009-25B
Difference

(Limits) Flags AorP

2-Butanone 15U 1.2 - 13.8 (<15) - -

Toluene 0.57 0.61 - 0.04 (<7.5) - -

V:\LOGIN\TRONOXNG\22109B1 ,TR3 9



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Data Qualification Summary - SDG R0905402

SDG Sample Compound Flag A or P Reason (Code)

R0905402 SA148-10B All TCL compounds None P GC/MS instrument 
performance check (o)

R0905402 TB092209-S01 2-Methyl-2-pro pano I J (all detects) A Initial calibration (RRF)
TB092209-S02
EB092309-S01A4
TB092309-S01
TB092309-SO3

UJ (all non-detects) (c)

R0905402 RSAT7-0.5B Chloromethane J+ (all detects) P Continuing calibration
RSAT7-1 OB
RSAT7-25B
RSAT8-0.5B
RSAT8-1 OB
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-1 OB
SA203-30B
SA203-46B
SA148-0.5B
SA148-10B

(%D) (c)

R0905402 RSAT7-44B Acetone J+ (all detects) A Continuing calibration
SA148-10BRE
SA148-30B
SA148-35B
SA148-45B

(%D) (c)

R0905402 TB092209-S01 2-Methyl-2-propanol J (all detects) A Continuing calibration
TB092209-S02
EB092309-S01A4
TB092309-SO1
TB092309-SO3

UJ (all non-detects) (RRF) (c)

R0905402 RSAT7-44B 1,2,3-T richloropropane J- (all detects) A Matrix spike/Matrix spike
UJ (all non-detects) duplicates (%R) (m)

R0905402 RSAT7-44B 1,2,3-Trichloropropane J- (all detects) P Laboratory control
SA148-10BRE
SA148-30B
SA148-35B
SA148-45B

UJ (all non-detects) samples (%R) (1)

R0905402 SA148-10BRE All TCL compounds J (all detects) A Internal standards (area)
UJ (all non-detects) O')
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SDG Sample Compound Flag AorP Reason (Code)

R0905402 RSAT7-0.5B
RSAT7-10B
RSAT7-25B
RSAT7-44B
RSAT8-0.5B
RSAT8-10B
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-10B
SA203-30B
SA203-46B
TB092209-S01
TB092209-SO2
EB092309-S01A4
SA148-0.5B
SA148-1 OB
SA148-10BRE
SA148-30B
SA148-35B
SA148-45B
TB092309-S01
TB092309-S03

All compounds reported below 
the PQL

J (all detects) A Project Quantitation Limit 
(sp)

R0905402 SA148-1OBRE All TCL compounds X A Overall assessment of 
data (o)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Laboratory Blank Data Qualification Summary - SDG R0905402

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration Aor P Code

R0905402 RSAT7-25B Chloroform 1.1U ug/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Trip Blank Data Qualification Summary - SDG R0905402

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Equipment Blank Data Qualification Summary - SDG R0905402

SDG Sample Compound
Modified Final 
Concentration AorP Code

R0905402 SA148-0.5B Acetone 7.5U ug/Kg A be

R0905402 SA148-1 OBRE Acetone 2.7U ug/Kg A be

V:\LOGIN\TRONOXNG\22109B1 .TR3 11



SDG Sample Compound
Modified Final 
Concentration AorP Code

R0905402 SA148-45B Acetone 2.8U ug/Kg A be

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Field Blank Data Qualification Summary - SDG R0905402

SDG Sample Compound
Modified Final 
Concentration AorP Code

R0905402 RSAT7-0.5B Acetone 2.0U ug/Kg A bf

R0905402 RSAT7-44B Toluene 0.57U ug/Kg A bf

R0905402 RSAT8-1 OB Acetone 2.9U ug/Kg A bf
Toluene 0.42U ug/Kg

R0905402 RSAT8-25B Toluene 0.S7U ug/Kg A bf

R0905402 SA203-1 OB Toluene 0.35U ug/Kg A bf

R0905402 SA148-1 OBRE Acetone 2.7U ug/Kg A bf
Toluene 0.37U ug/Kg

R0905402 SA148-45B Acetone 2.8U ug/Kg A bf
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LDC #: 22109B1
SDG #: R0905402

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET

Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Volatiles (ERA SW 846 Method 8260B)

PateW^A? 
Page: ^ of ) 

Reviewer: TW6
2nd Reviewer: ——

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

Valirlatinn Area (Tommpnts

I. Technical holding times A Sampling dates: 4 /a2.—

II. GC/MS Instrument performance check .SV\l
IV f J

III. Initial calibration Sul % RTD rv"

IV. Continuing calibration/lCV^ S\aJ C-ts) £ ZQ

V. Blanks

VI. Surrogate spikes fi
VII. Matrix spike/Matrix spike duplicates

VIII. Laboratory control samples $vt LCS

IX. Regional Quality Assurance and Quality Control N

X. Internal standards Si
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data AJ
XVI. Field duplicates 0 ^ ^ &

XVII. Field blanks Si)
*16 ^ ̂

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

•IniND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples: 1~ H/
y

i RSAT7-0.5B 11 ’* SA203-10B 5 2 A SA148-35B 5 31 ^ 2) oy^to,<3
>

2 RSAT7-1 OB 12 ■* SA203-30B 22*^ SA148-45B .r

3 RSAT7-25B
>

13 SA203-46B . 23 f TB092309-SQ1 X 33 > i

4 RSAT7-44B 14 \ TB092209-SQ1 Ul 24 ' TB092309-SQ3 1 34

5 ’ RSAT8-0.5B 15 ! TB092209-SQ2 25 J> RSAT7-44BMS 5 35
*>

6 RSAT8-10B 16 | EB092309-SQ1A4 26 3 RSAT7-44BMSD P 36

7 ^ RSAT8-25B ^ 17 y SA148-0.5B 27 37

8 Y RSAT8009-25B ^ 18 SA148-10B 28 38

9 V ,RSAT8-44B 19 ^ SA148-1 OBRE 29 39
>

10 SA203-0.5B 20 ^ SA148-30B ^ / 30 40

22109BA1W.wpd
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client:
Project:
Sample Matrix:

Northgate Environmental 
Tronox LLC Henderson/2027.001 
Soil

Matrix Spike Summary 
Volatile Organic Compounds by GC/MS

Sample Name: RSAT7-44B
Lab Code: R0905402-004

Analytical Method: 8260B

Service Request: R0905402 
Date Collected: 9/22/09 
Date Received: 9/23/09 
Date Analyzed: 10/ 4/09

Units: pg/Kg 
Basis: Dry

Matrix Spike Duplicate Matrix Spike
Sample RQ0909453-03 RQ0909453-04 % Rec RPD

Analyte Name Result Result: Amount % Rec Result: Amount % Rec Limits RPD Limit

1,1,1,2-Tetrachloroethane ND 53.5 71.5 75 46.7 65.6 71 70-130 14 30
1,1,1-Trichloroethane (TCA) ND 70.9 71.5 99 67.6 65.6 103 70 -130 5 30
1,1,2,2-Tetrachloroethane ND 48.5 71.5 68 * 47.5 65.6 72 70- 130 2 30
1,1,2-Trichloroetliane ND 50.8 71.5 71 48.0 65.6 73 70 -130 6 30
1,1 -Dichloroethane (1,1 -DC A) ND 69.9 71.5 98 63.3 65.6 96 70 -130 10 30
1,1-Dichloroethene (1,1-DCE) ND 66.1 71.5 92 59.9 65.6 91 70 - 130 10 30
1,1 -Dichloropropene ND 59.2 71.5 83 56.0 65.6 85 70 -130 6 30
1,2,3 -Trichlorobenzene ND 36.3 71.5 51 * 34.0 65.6 52 * 70 -130 6 30
1,2,3 -Trichloropropane ND 42.8 71.5 60 * 43.5 65.6 66 * 70 -130 2 30
1,2,4 -T richlorobenzene ND 40.3 71.5 56 * 38.8 65.6 59 * 70 - 130 4 30
1,2,4-Trimethylbenzene ND 49.2 71.5 69 * 44.0 65.6 67 * 70 -130 11 30
l,2-Dibrorao-3-chloropropane (DBC ND 39.0 71.5 55 40.4 65.6 62 50 -150 4 30
1,2-Dibromoethane ND 48.5 71.5 68 * 46.3 65.6 71 70 -130 5 30
1,2-Dichlorobenzene ND 48.6 71.5 68 * 44.5 65.6 68 * 70 -130 9 30
1,2-Dichloroethane ND 57.7 71.5 81 53.4 65.6 81 70 -130 8 30
1,2-Dichloropropane ND 58.7 71,5 82 55.7 65.6 85 70 -130 5 30
1,3,5 -Tri methylbenzene ND 48.8 71.5 68 * 45.6 65.6 70 70 -130 7 30
1,3 -Dichlorobenzene ND 51.1 71.5 71 46.6 65.6 71 70 -130 9 30
1,3 -Dichloropropane ND 51.2 71.5 72 47.4 65.6 72 70 - 130 8 30
1,4-Dichlorobenzene ND 52.4 71.5 73 47.3 65.6 72 70 -130 10 30
2,2-Dichloropropane ND 72.9 71.5 102 64.6 65.6 98 70 -130 12 30
2-Butanone (MEK) ND 57.4 71.5 80 52.3 65.6 80 50 -150 9 30
2-Chlorotoluene ND 55.0 71.5 77 49.9 65.6 76 70 -130 10 30
2-Hexanone ND 32.4 71.5 45 * 32.2 65.6 49 * 70 -130 0 30
2-Methyl-2-propanol ND 1120 1430 78 1150 1310 88 50 -150 3 30
4-Chlorotoluene ND 51.4 71.5 72 48.6 65.6 74 70 -130 6 30
4-Isopropyltoluene ND 49.6 71.5 69 * 45.3 65.6 69 * 70 -130 9 30
4-Methyl-2-pentanone ND 43.7 71.5 61 * 41.0 65.6 63 * 70 - 130 6 30
Acetone ND 81.1 71.5 113 78.7 65.6 120 50 -150 3 30
Benzene ND 56.9 71.5 80 50.5 65.6 77 70 - 130 12 30
Bromobenzene ND 48.9 71.5 68 * 47.2 65.6 72 70-130 4 30
B romochloromethane ND 62,6 71.5 87 57.3 65.6 87 70 - 130 9 30
Bromodichloromethane 0.91 59.7 71.5 82 54.8 65.6 82 70 -130 8 30

Comments:

Printed 11/4/09 9:26 Matrix Spike Summary
\\lnfiow2\StarltmsVLimsReps>MalxixSpike.rpt SuperSel Reference: 09-0000122091 rev 00
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client:
Project:
Sample Matrix:

Northgate Environmental 
Tronox LLC Henderson/2027.001 
Soil

Matrix Spike Summary 
Volatile Organic Compounds by GC/MS

Sample Name: RSAT7-44B
Lab Code: R0905402-Q04

Analytical Method: 8260B

Service Request: R0905402 
Date Collected: 9/22/09 
Date Received: 9/23/09 
Date Analyzed: 10/ 4/09

Units: pg/Kg 
Basis: Dry

Matrix Spike Duplicate Matrix Spike
Sample RQ0909453-03 RQ0909453-04 % Rec RPD

Analyte Name Result Result: Amount % Rec Result Amount % Rec Limits RPD Limit

Bromoform ND 51.2 71.5 72 47.2 65.6 72 70 -130 8 30
Bromomethane ND 49.5 71.5 69 43.6 65.6 66 50 - 150 13 30
Carbon Tetrachloride ND 65.1 71.5 91 58.9 65.6 90 70 -130 10 30
Chlorobenzene ND 52.1 71.5 73 48.1 65.6 73 70 - 130 8 30
Chloroethane ND 63.9 71.5 89 54.5 65.6 83 70 - 130 16 30
Chloroform 3.0 70.8 71.5 95 68.2 65.6 99 70 - 130 4 30
Chloromethane ND 67.1 71.5 94 63.2 65.6 96 70 - 130 6 30
Dibromochloromethane ND 51.6 71.5 72 49.7 65.6 76 70 - 130 4 30
Dibromomethane ND 55.0 71.5 77 52.0 65.6 79 70 - 130 6 30
Dichlorodifluoromethane (CFC 12) ND 53.4 71.5 75 49.9 65.6 76 70 -130 7 30
Dichloromethane ND 62.8 71.5 88 58.8 65.6 90 70 - 130 7 30
Diisopropyl Ether ND 74.0 71.5 103 67.8 65.6 103 70 - 130 9 30
Ethyl tert-Butyl Ether ND 74.5 71.5 104 66.1 65.6 101 70 -130 12 30
Ethylbenzene ND 55.1 71.5 77 49.4 65.6 75 70 - 130 11 30
Hexachlorobutadiene ND 40.7 71.5 57 * 33.2 65.6 51 * 70 - 130 20 30
Isopropylbenzene (Cumene) ND 57.6 71.5 81 51.3 65.6 78 70 - 130 12 30
Methyl tert-Butyl Ether ND 62.3 71.5 87 58.5 65.6 89 70 -130 6 30
Naphthalene ND 40.3 71.5 56 40.9 65.6 62 50 - 150 1 30
Styrene ND 56.7 71.5 79 52.1 65.6 79 70 - 130 8 30
Tetrachloroethene (PCE) ND 55.9 71.5 78 50.7 65.6 77 70 - 130 10 30
Toluene 0.57 54,0 71.5 75 49.6 65.6 75 70 - 130 9 30
Trichloroethene (TCE) ND 58.4 71.5 82 52.8 65.6 81 70 - 130 10 30
Trichlorofluoromethane (CFC 11) ND 69.8 71.5 98 64.3 65.6 98 70 - 130 8 30
Vinyl Chloride ND 62.3 71.5 87 56.2 65.6 86 70 -130 10 30
cis-1,2-Dichloroethene ND 67.3 71.5 94 60.5 65.6 92 70 - 130 11 30
cis-1,3 -Dichloropropene ND 59.0 71.5 83 54.3 65.6 83 70 - 130 8 30
m,p-Xylenes ND 108 143 75 97.1 131 74 70 -130 11 30
n-Butylbenzene ND 51.4 71.5 72 46.1 65.6 70 70 -130 11 30
n-Propylbenzene ND 51.4 71.5 72 48.1 65.6 73 70 -130 7 30
o-Xylene ND 53.4 71.5 75 48.5 65.6 74 70 -130 10 30
sec-Butylbenzene ND 52.4 71.5 73 47.0 65.6 72 70 -130 11 30
tert-Amyl Methyl Ether ND 68.0 71.5 95 63.0 65.6 96 70 -130 8 30
tert-Butylbenzene ND 50.7 71.5 71 44.5 65.6 68 * 70 -130 13 30
trans-1,2-Dichloroethene ND 63.9 71.5 89 59.1 65.6 90 70 -130 8 30

Comments:

Printed 11/4/09 9:26 Matrix Spike Summary
\\Inflow2\StarHms\LmuRepsVMatrixSpike.rpt Superset Reference: 09-0000122091 rev 00
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VALIDATION FINDINGS WORKSHEET
Field Duplicates

DC
3DG #: Av-V

METHOD: GC/MS VOA (EPA SW846 Method 8260B)

Y /N N/A 
Vrt N/A

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

Page:___\ of 1
Reviewer:

2nd reviewer:

jCancflutcalianJ.

Compound

Compound

Compound

Compound

FLDUP4.1SB



LDC Report# 22109C1

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 23, 2009

December 9, 2009

Soil

Volatiles 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905434 

Sample Identification

SA148-10BSPLP3 
SA148-35BSPLP3

Investigation,

V:\LOGIN\TRONOXNG\22109C1 .TR3 1



Introduction

This data review covers 2 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8260B for 
Volatiles.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XVI.

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

V:\LOGIN\TRONOXNG\22109C1 .TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22109C1 .TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the 
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

Average relative response factors (RRF) for all volatile target compounds and system 
performance check compounds (SPCCs) were within method and validation criteria with 
the following exceptions:

Date Compound RRF (Limits) Associated Samples Flag AorP

9/18/09 2-Methyl-2-propanol 0.028 (S0.05) All samples in SDG 
R0905434

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

A

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for 
calibration check compounds (CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the 
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

V:\LOGIN\TRONOXNG\22109C1 .TR3 4



All of the continuing calibration RRF values were within method and validation criteria 
with the following exceptions:

Date Compound RRF (Limits) Associated Samples Flag AorP

10/2/09 2-Methyl-2-propanol 0.027 (>0.05) All samples in SDG R0905434 J (all detects)
UJ (all non-detects)

A

V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks with the following exceptions:

Analysis Compound
Method Blank ID Date TIC (RT in minutes) Concentration Associated Samples

SPLP-BLK 10/2/09 Acetone
Chloroform

4.0 ug/L
2.4 ug/L

All samples in SDG
R0905434

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:

Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

SA148-10BSPLP3 Acetone 4.1 ug/L 4.1 U ug/L
Chloroform 2.3 ug/L 2.3U ug/L

SA148-35BSPLP3 Acetone 6.5 ug/L 6.5U ug/L
Chloroform 2.3 ug/L 2.3U ug/L

No field blanks were identified in this SDG.

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

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

V:\L0G1N\TR0N0XNG\22109C1 .TR3 5



VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0905434 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment of Data

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

XVI. Field Duplicates

No field duplicates were identified in this SDG.

V:\UOGIN\TRONOXNG\22109C1 .TR3 6



Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Volatiles - Data Qualification Summary - SDG R0905434

SDG Sample Compound Flag AorP Reason (Code)

R0905434 SA148-10BSPLP3 2-Methyl-2-propanol J (all detects) A Initial calibration (RRF)
SA148-35BSPLP3 UJ (all non-detects) (c)

R0905434 SA148-10BSPLP3 2-Methyl-2-propanol J (all detects) A Continuing calibration
SA148-35BSPLP3 UJ (all non-detects) (RRF) (c)

R0905434 SA148-10BSPLP3 All compounds reported below J (all detects) A Project Quantitation Limit
SA148-35BSPLP3 the PQL (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Laboratory Blank Data Qualification Summary - SDG R0905434

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration Aor P Code

R0905434 SA148-10BSPLP3 Acetone 4.1 U ug/L A bl
Chloroform 2.3U ug/L

R0905434 SA148-35BSPLP3 Acetone 6.5U ug/L A bl
Chloroform 2.3U ug/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Field Blank Data Qualification Summary - SDG R0905434

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109C1 .TR3 7



Tronox Northgate Henderson
LDC #: 22109C1_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905434________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Volatiles (ERA SW 846 Method 8260B)

Date:
Page: 1 of I 

Reviewer:
2nd Reviewer: —■

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

Valiriatirm Area (frtmmAnts

1. Technical holdinq times A Sampling dates: ^ ^et\

II. GC/MS Instrument performance check A

III. Initial calibration JkJ *1 Pfp fne rO

IV. Continuing calibration/IOV”~~ £vt)

V. Blanks

VI. Surrogate spikes •A

VII. Matrix spike/Matrix spike duplicates KJ CM jer.

VIII. Laboratory control samples A
' f

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A

XVI. Field duplicates w

XVII. Field blanks fj

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:
___ Sff)

1 SA148-10BSPLP3 11 I7?0g(3^/HP* 21 31

2 SA148-35BSPLP3
+

12 SPVP - felk 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

22109C1 W.wpd
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LDC Report# 22109D1

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 28, 2009

December 9, 2009

Soil/Water

Volatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905524

Sample Identification

EB092809-S01A4
EB092809-SO2A4
SA29-0.5B
SA29-10B
SA29-25B
SA29-25BDL
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-10B
SA209009-10B
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B
SA212-30B

SA212-44B
TB092809-S01
TB092809-S02
TB092809-S03
TB092809-S04
SA29-40BMS
SA29-40BMSD
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Introduction

This data review covers 21 soil samples and 6 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per ERA SW 
846 Method 8260B for Volatiles.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XVI.

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. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve 
to evaluate the compound. All coefficients of determination (r2) were greater than or equal 
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the 
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

Average relative response factors (RRF) for all volatile target compounds and system 
performance check compounds (SPCCs) were within method and validation criteria with 
the following exceptions:

Date Compound RRF (Limits) Associated Samples Flag AorP

7/17/09 2-Methyl-2-propanol 0.017 (<0.05) TB092809-S01
TB092809-S02
TB092809-SO3
TB092809-S04
174059-MB

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

A

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for 
calibration check compounds (CCCs).
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For the purposes of technical evaluation, all compounds were evaluated against the 
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria with the following exceptions:

Date Compound %D Associated Samples Flag AorP

10/9/09 Chloromethane 27.8 TB092809-S01
TB092809-S02
TB092809-S03
TB092809-S04
174059-MB

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

A

10/12/09 2-Methyl-2-propanol 36.3 EB092809-S01A4
EB092809-SO2A4
174059-MB

J+ (all detects) A

10/12/09 2-Butanone 26.0 EB092809-S01A4
EB092809-SO2A4
174059-MB

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

A

All of the continuing calibration RRF values were within method and validation criteria 
with the following exceptions:

Date Compound RRF (Limits) Associated Samples Flag Aor P

10/9/09 2-Methyl-2-propanol 0.018 (>0.05) TB092809-SO1
TB092809-S02
TB092809-S03
TB092809-S04
174059-MB

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

A

V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks with the following exceptions:

Method Blank ID
Analysis

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

173528-MB 10/6/09 Dichloromethane 0.68 ug/Kg SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA120-43B
SA209-0.5B
SA209009-1 OB
SA209-25B
SA209-35B
SA212-0.5B
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Method Blank ID
Analysis

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

173738-MB 10/7/09 Acetone 2.7 ug/Kg SA29-25BDL
SA120-25B
SA209-1 OB
SA212-13B
SA212009-13B
SA212-30B
SA212-44 B

174059-MB 10/9/09 1.2.3- Trichlorobenzene
1.2.4- Trichlorobenzene

0.41 ug/L
0.27 ug/L

TB092809-S01
TB092809-S02
TB092809-S03
TB092809-S04

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:

Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

SA29-10B Dichloromethane 0.44 ug/Kg 0.44U ug/Kg

SA29-25B Dichloromethane 0.82 ug/Kg 0.82U ug/Kg

SA209-35B Dichloromethane 0.65 ug/Kg 0.65U ug/Kg

Samples TB092809-S01, TB092809-S02, TB092809-S03, and TB092809-S04 were 
identified as trip blanks. No volatile contaminants were found in these blanks with the 
following exceptions:

Trip Blank ID
Sampling

Date Compound Concentration Associated Samples

TB092809-S01 9/28/09 Acetone 11 ug/L EB092809-S01A4
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA212-0.5B
SA212-13B
SA212009-13B
SA212-30B
SA212-44B
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Trip Blank ID
Sampling

Date Compound Concentration Associated Samples

TB092809-S02 9/28/09 Acetone 2.6 ug/L EB092809-S01A4
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA212-0.5B
SA212-13B
SA212009-13B
SA212-30B
SA212-44B

TB092809-S03 9/28/09 Bromodichloromethane
Bromoform
Dibromochloromethane

0.41 ug/L
4.2 ug/L
4.4 ug/L

EB092809-SO2A4
SA29-0.5B
SA29-10B
SA29-25B
SA29-25BDL
SA29-40B

TB092809-S04 9/28/09 Acetone 2.3 ug/L EB092809-SO2A4
SA29-0.5B
SA29-1 OB
SA29-25B
SA29-25BDL
SA29-40B

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

Sample Compound
Reported

Concentration
Modified Final 
Concentration

SA120-0.5B Acetone 6.5 ug/Kg 6.5U ug/Kg

SA120-10B Acetone 13 ug/Kg 13U ug/Kg

SA120-25B Acetone 15 ug/Kg 15U ug/Kg

SA120-43B Acetone 11 ug/Kg 11U ug/Kg

SA212-13B Acetone 6.0 ug/Kg 6.0U ug/Kg

SA212009-13B Acetone 17 ug/Kg 17U ug/Kg

SA212-30B Acetone 16 ug/Kg 16U ug/Kg

SA212-44B Acetone 11 ug/Kg 11U ug/Kg
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Samples EB092809-S01A4 and EB092809-SO2A4 were identified as equipment blanks.
No volatile contaminants were found in these blanks with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB092809-SO1A4 9/28/09 Dichloromethane 0.55 ug/L All soil samples in SDG
Toluene 0.22 ug/L R0905524

EB092809-SO2A4 9/28/09 Acetone 4.7 ug/L All soil samples in SDG
Chlorobenzene 0.33 ug/L R0905524

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 Compound
Reported

Concentration
Modified Final 
Concentration

SA29-0.5B Acetone
Toluene

5.0 ug/Kg
0.37 ug/Kg

5.0U ug/Kg
0.37U ug/Kg

SA29-10B Dichloromethane 0.44 ug/Kg 0.44U ug/Kg

SA29-25B Dichloromethane 0.82 ug/Kg 0.82U ug/Kg

SA29-25BDL Dichloromethane 1.0 ug/Kg 1,0U ug/Kg

SA120-0.5B Acetone
Toluene

6.5 ug/Kg
0.40 ug/Kg

6.5U ug/Kg
0.40U ug/Kg

SA120-25B Dichloromethane 0.58 ug/Kg 0.58U ug/Kg

SA209-0.5B Acetone 8.6 ug/Kg 8.6U ug/Kg

SA209-10B Dichloromethane 0.45 ug/Kg 0.45U ug/Kg

SA209-35B Dichloromethane 0.65 ug/Kg 0.65L) ug/Kg

SA212-13B Acetone 6.0 ug/Kg 6.0U ug/Kg

Sample FB080309-SQ (from SDG R0904279) was identified as a field blank. No volatile 
contaminants were found in this blank with the following exceptions:
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Sampling
Field Blank ID Date Compound Concentration Associated Samples

FB080309-SO 8/3/09 Acetone
Toluene

2.1 ug/L
0.30 ug/L

All soil samples in SDG 
R0905524

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 Compound
Reported

Concentration
Modified Final 
Concentration

SA29-0.5B Toluene 0.37 ug/Kg 0.37U ug/Kg

SA29-25B Toluene 0.57 ug/Kg 0.57U ug/Kg

SA29-40B Toluene 0.46 ug/Kg 0.46U ug/Kg

SA120-0.5B Toluene 0.40 ug/Kg 0.40U ug/Kg

SA212-44B Toluene 0.48 ug/Kg 0.48U ug/Kg

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Although the MS/MSD percent recoveries (%R) and relative percent 
differences (RPD) were not within QC limits for several compounds, the MS, MSD, or 
LCS percent recoveries (%R) were within QC limits and no data were qualified.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:
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LCS ID Compound %R (Limits) Associated Samples Flag AorP

173738-LCS 2-Methyl-2-propanol 145 (75-125) SA29-25BDL J+ (all detects) P
Acetone 140 (75-125) SA120-25B

SA209-1 OB
SA212-13B
SA212009-13B
SA212-30B
SA212-44B
173738-MB

J+ (all detects)

174059-LCS Chloromethane 74 (75-125) TB092809-S01 J- (all detects) P
TB092809-S02 UJ (all non-detects)

Dichlorodifluoromethane 67 (75-125) TB092809-S03 J- (all detects)
TB092809-S04
174059-MB

UJ (all non-detects)

174383-LCS Dichloromethane 74 (75-125) EB092809-S01A4 J- (all detects) P
EB092809-S02A4
174383-MB

UJ (all non-detects)

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits with the following 
exceptions:
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Sample Internal Standards Area (Limits) Compound Flag AorP

SA29-25B Pentafluorobenzene
1,4-Dichlorobenzene-d4

104975 (147260-589038) 
115449 (126309-505236)

Chloromethane
Bromomethane
Vinyl chloride
Chloroethane
Dichloromethane
Acetone
1.1- Dichloroethene
1.1- Dichloroethane
Chloroform
2-Butanone
1.1.1- Trichloroethane 
Dichlorodifluoromethane
T richlorofluoromethane 
Methyl-tert-butyl ether
2.2- Dichloropropane 
Bromochloromethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Di-isopropyl ether
Ethyl-tert-butyl ether 
tert-Amyl-methyl ether 
2-Methyl-2-propanol
1.1.2.2- Tetrachloroethane
1.2- Dibromo-3-chloropropane 
Bromobenzene
1.2.3- T richloropropane 
n-Propylbenzene
2-Chlorotoluene
1,3,5-T rimethylbenzene
4-Chlorotoluene
tert-Butylbenzene
1.2.4- T rimethylbenzene 
sec-Butylbenzene
1.3- Dichlorobenzene 
p-lsopropyltoluene
1.4- Dichlorobenzene 
n-Butylbenzene
1,2-Dichlorobenzene
1.2.4- T richlorobenzene 
Hexachlorobutadiene 
Naphthalene
1,2,3-T richlorobenzene

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

A
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Sample Internal Standards Area (Limits) Compound Flag A or P

SA29-25BDL Pentafluorobenzene
1,4-Dichlorobenzene-d4

124572 (153716-614862) 
119348 (127236-508944)

Chloromethane
Bromomethane
Vinyl chloride
Chloroethane
Dichloromethane
Acetone
1.1- Dichloroethene
1.1- Dichloroethane
Chloroform
2-Butanone
1,1,1 -T richloroethane 
Dichlorodifluoromethane
I richlorofluoromethane 
Methyl-tert-butyl ether
2.2- Dichloropropane 
Bromochloromethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Di-isopropyl ether
Ethyl-tert-butyl ether 
tert-Amyl-methyl ether 
2-Methyl-2-propanol
1.1.2.2- T etrachloroethane
1.2- Dibromo-3-chloropropane 
Bromobenzene
1.2.3- T richloropropane 
n-Propylbenzene
2-Chlorotoluene
1,3,5-T rimethylbenzene
4-Chlorotoluene
tert-Butylbenzene
1.2.4- T rimethylbenzene 
sec-Butylbenzene
1.3- Dichlorobenzene 
p-lsopropyltoluene
1.4- Dichlorobenzene 
n-Butylbenzene
1,2-Dichlorobenzene
1.2.4- T richlorobenzene 
Hexachlorobutadiene 
Naphthalene
1,2,3-Trichlorobenzene

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

A

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0905524 All compounds reported below the PQL. J (all detects) A
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Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment of Data

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 Compound Flag AorP

SA29-25BDL All TCL compounds X A

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

XVI. Field Duplicates

Samples SA209-10B and SA209009-10B and samples SA212-13B and SA212009-13B 
were identified as field duplicates. No volatiles were detected in any of the samples with 
the following exceptions:

Compound

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPSA209-1 OB SA209009-10B

2-Butanone 10U 1.6 - 8.4 (<10) - -

Acetone 11 11 - 0 (£21) - -

Dichloromethane 0.45 5.3U - 4.85 (<5.3) - -

Toluene 0.70 0.89 - 0.19 (<5.3) - -

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA212-13B SA212009-13B Flags AorP

Acetone 6.0 17 - 11 (<28) - -
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Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA212-13B SA212009-13B Flags AorP

Toluene 4.8U 0.88 - 3.92 (<4.8) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Data Qualification Summary - SDG R0905524

SDG Sample Compound Flag AorP Reason (Code)

R0905524 TB092809-S01 2-Methyl-2-propanol J (all detects) A Initial calibration (RRF)
TB092809-S02
TB092809-S03
TB092809-S04

UJ (all non-detects) (c)

R0905524 TB092809-S01 Chloromethane J- (all detects) A Continuing calibration
TB092809-S02
TB092809-S03
TB092809-S04

UJ (all non-detects) (%D) (c)

R0905524 EB092809-S01A4 2-Methyl-2-propanol J+ (all detects) A Continuing calibration
EB092809-SO2A4 (%D) (c)

R0905524 EB092809-S01A4 2-Butanone J- (all detects) A Continuing calibration
EB092809-SO2A4 UJ (all non-detects) (%D) (c)

R0905524 TB092809-S01 2-Methyl-2-propanol J (all detects) A Continuing calibration
TB092809-S02
TB092809-S03
TB092809-S04

UJ (all non-detects) (RRF) (c)

R0905524 SA29-25BDL 2-Methyl-2-propanol J+ (all detects) P Laboratory control
SA120-25B
SA209-1 OB
SA212-13B
SA212009-13B
SA212-30B
SA212-44B

Acetone J+ (all detects) samples (%R) (I)

R0905524 TB092809-S01 Chloromethane J- (all detects) P Laboratory control
TB092809-S02 UJ (all non-detects) samples (%R) (I)
TB092809-S03 Dichlorodifluoromethane J- (all detects)
TB092809-S04 UJ (all non-detects)

R0905524 EB092809-S01A4 Dichloromethane J- (all detects) P Laboratory control
EB092809-SO2A4 UJ (all non-detects) samples (%R) (I)

V:\LOGIN\TRONOXNG\22109D1 .TR3 15



SDG Sample Compound Flag AorP Reason (Code)

R0905524 SA29-25B
SA29-25BDL

Chloromethane
Bromomethane
Vinyl chloride
Chloroethane
Dichloromethane
Acetone
1.1- Dichloroethene
1.1- Dichloroethane
Chloroform
2-Butanone
1,1,1 -T richloroethane 
Dichlorodifluoromethane 
Trichlorofluoromethane 
Methyl-tert-butyl ether
2.2- Dichloropropane 
Bromochloromethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Di-isopropyl ether
Ethyl-tert-butyl ether 
tert-Amyl-methyl ether 
2-Methyl-2-propanol
1.1.2.2- Tetrachloroethane
1.2- Dibromo-3-chloropropane 
Bromobenzene
1.2.3- T richloropropane 
n-Propylbenzene 
2-Chlorotoluene
1,3,5-T rimethylbenzene
4-Chlorotoluene
tert-Butylbenzene
1.2.4- T rimethylbenzene 
sec-Butylbenzene
1.3- Dichlorobenzene 
p-lsopropyltoluene
1.4- Dichlorobenzene 
n-Butylbenzene
1,2-Dichlorobenzene
1.2.4- T richlorobenzene 
Hexachlorobutadiene 
Naphthalene
1,2,3-T richlorobenzene

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

A Internal standards (area)
(i)
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SDG Sample Compound Flag AorP Reason (Code)

R0905524 EB092809-S01A4
EB092809-SO2A4
SA29-0.5B
SA29-10B
SA29-25B
SA29-25BDL
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-10B
SA209009-10B
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B
SA212-30B
SA212-44B
TB092809-S01
TB092809-SO2
TB092809-S03
TB092809-SO4

All compounds reported below 
the PQL.

J (all detects) A Project Quantitation Limit 
(sp)

R0905524 SA29-25BDL All TCL compounds X A Overall assessment of 
data (o)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Laboratory Blank Data Qualification Summary - SDG R0905524

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration AorP Code

R0905524 SA29-10B Dichloromethane 0.44U ug/Kg A bl

R0905524 SA29-25B Dichloromethane 0.82U ug/Kg A bl

R0905524 SA209-35B Dichloromethane 0.65U ug/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Trip Blank Data Qualification Summary - SDG R0905524

SDG Sample Compound
Modified Final 
Concentration A or P Code

R0905524 SA120-0.5B Acetone 6.5U ug/Kg A bt

R0905524 SA120-10B Acetone 13U ug/Kg A bt

V:\LOGIN\TRONOXNG\22109D1 .TR3 17



SDG Sample Compound
Modified Final 
Concentration AorP Code

R0905524 SA120-25B Acetone 15U ug/Kg A bt

R0905524 SA120-43B Acetone 11U ug/Kg A bt

R0905524 SA212-13B Acetone 6.0U ug/Kg A bt

R0905524 SA212009-13B Acetone 17U ug/Kg A bt

R0905524 SA212-30B Acetone 16U ug/Kg A bt

R0905524 SA212-44B Acetone 11U ug/Kg A bt

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Equipment Blank Data Qualification Summary - SDG R0905524

SDG Sample Compound
Modified Final 
Concentration Aor P Code

R0905524 SA29-0.5B Acetone
Toluene

5.0U ug/Kg
0.37U ug/Kg

A be

R0905524 SA29-10B Dichloromethane 0.44U ug/Kg A be

R0905524 SA29-25B Dichloromethane 0.82U ug/Kg A be

R0905524 SA29-25BDL Dichloromethane 1,0U ug/Kg A be

R0905524 SA120-0.5B Acetone
Toluene

6.5U ug/Kg
0.40U ug/Kg

A be

R0905524 SA120-25B Dichloromethane 0.58U ug/Kg A be

R0905524 SA209-0.5B Acetone 8.6U ug/Kg A be

R0905524 SA209-1 OB Dichloromethane 0.45U ug/Kg A be

R0905524 SA209-35B Dichloromethane 0.65U ug/Kg A be

R0905524 SA212-13B Acetone 6.0U ug/Kg A be

V:\LOGIN\TRONOXNG\22109D1 .TR3 18



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Field Blank Data Qualification Summary - SDG R0905524

SDG Sample Compound
Modified Final 
Concentration AorP Code

R0905524 SA29-0.5B Toluene 0.37U ug/Kg A bf

R0905524 SA29-25B Toluene 0.57U ug/Kg A bf

R0905524 SA29-40B Toluene 0.46U ug/Kg A bf

R0905524 SA120-0.5B Toluene 0.40U ug/Kg A bf

R0905524 SA212-44B Toluene 0.48U ug/Kg A bf
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Tronox Northgate Henderson
LDC #: 22109D1_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905524________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Volatiles (ERA SW 846 Method 8260B)

Datsl^l
Page: \ of / 

Reviewer: <3^
2nd Reviewer: ^^

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

Validation Area (Tnmmpnts

I. Technical holding times A Sampling dates: ^ J

II. GC/MS Instrument performance check A

III. Initial calibration <:w *L Lfi>

IV. Continuing calibration/ICV'^ SW cev t

V. Blanks sw

VI. Surrogate spikes *

VII. Matrix spike/Matrix spike duplicates SW

VIII. Laboratory control samples icg

IX. Regional Quality Assurance and Quality Control N

X. Internal standards SW

XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data

XVI. Field duplicates J»\j

XVII. Field blanks SW

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

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

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

C Kilt4-2.7*) J

Validated Samples:

+■ \1 ' EB092809-SQ1A4 W
V

11 SA120-43B S 21 SA212-44B S sT* IhP)
■h
2 f EB092809-SO2A4 ' 12 * SA209-0.5B 22 TB092809-SQ1 K 32 ^ " I7^s->g -

3 1 SA29-0.5B C
O SA209-10B # 1 23^ TB092809-SQ2 is? '7 37^-

4 V SA29-10B 14* SA209009-10B ^ i 24 1 TB092809-SQ3 slV’ 17 ye xq ,

5 SA29-25B 15 "> SA209-25B 25^ TB092809-SQ4 v S 35

6 ^ SA29-25BDL 16T SA209-35B 26'y SA29-40BMS 5 36

7 V SA29-40B 17 7 SA212-0.5B >27 SA29-40BMSD 37

8 •> SA120-0.5B ,8? SA212-13B ^ -x" 28 38

9 ? •SA120-10B 19^ SA212009-13B ^ ^ 29 39

10 3
" J
SA120-25B 20 * SA212-30B \ 30 40

22109D1W.wpd
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: Northgate Environmental
Project: Tronox LLC Henderson/2027.001
Sample Matrix: Soil

Matrix Spike Summary 
Volatile Organic Compounds by GC/MS

Sample Name: SA29-40B
Lab Code: R0905524-006

Service Request: R0905524 
Date Collected: 9/28/09 
Date Received: 9/29/09 
Date Analyzed: 10/ 7/09

Units: pg/Kg 
Basis: Dry

Analytical Method: 8260B

Matrix Spike Duplicate Matrix Spike

Analyte Name
Sample
Result Result

RQ0909580-03 
: Amount % Rec Result

RQ0909580-04
Amount % Rec

% Rec 
Limits RPD

RPD
Limit

1,1,1,2-Tetrachloroethane ND 62.9 71.6 88 57.0 63.7 89 70 - 130 10 30
1,1,1-Trichloroethane (TCA) ND 70.9 71.6 99 68.2 63.7 107 70 - 130 4 30
1,1,2,2-Tetrachloroethane ND 55.4 71.6 77 49.4 63.7 78 70 - 130 11 30
1,1,2 -Trichloroethane ND 56.7 71.6 79 50.7 63.7 80 70 - 130 11 30
l.l-Dichloroethane (1,1-DCA) ND 66.9 71.6 93 62.6 63.7 98 70 - 130 7 30
1,1-Dichloroethene (1,1-DCE) 0.89 67.7 71.6 93 63.6 63.7 98 70 - 130 6 30
1,1 -Dichloropropene ND 52.6 71.6 73 50.5 63.7 79 70 - 130 4 30
1,2,3-Trichlorobenzene ND 35.9 71.6 50 * 29.5 63.7 46 * 70 - 130 20 30
1,2,3-Trichloropropane ND 53.9 71.6 75' 49.7 63.7 78 70 - 130 8 30
1,2,4-Trichlorobenzene ND 34.8 71.6 49 * 29.3 63.7 46 * 70 - 130 17 30
1,2,4-TrimethyIbenzene ND 46.4 71.6 65 * 42.1 63.7 66 * 70 - 130 10 30
l^-Dibromo-3-chloropropane (DBC ND 49.9 71.6 70 45.7 63.7 72 50 - 150 9 30
1,2-Dibromoethane ND 55.7 71.6 78 51.5 63.7 81 70 - 130 8 30
1,2-Dichlorobenzene ND 51.4 71.6 72 46.3 63.7 73 70 - 130 10 30
1,2-Dichloroethane ND 60.3 71.6 84 54.4 63.7 85 70 - 130 10 30
1,2-Dichloropropane ND 55.3 71.6 77 50.8 63.7 80 70 -130 8 30
1,3,5 -T rimethylbenzene ND 47.5 71.6 66 * 43.2 63.7 68 * 70 - 130 10 30
1,3 -Dichlorobenzene ND 47.2 71.6 66 * 42.1 63,7 66 * 70 - 130 11 30
1,3 -Dichloropropane ND 54.5 71.6 76 50.4 63.7 79 70 -130 8 30
1,4-Dichlorobenzene ND 48.6 71.6 68 * 45.0 63.7 71 70 - 130 8 30
2,2-DichIoropropane ND 67,6 71.6 94 66.2 63.7 104 70 - 130 2 30
2-Butanone (MEK) ND 60.2 71.6 84 55.1 63.7 86 50 - 150 9 30
2-Chlorotoluene ND 47.6 71.6 66 * 43.3 63.7 68 * 70- 130 9 30
2-Hexanone - ND 33.8 71.6 47 * 30.2 63.7 47 * 70 - 130 11 30
2-Methyl-2-propanol ND 1260 1430 88 1300 1270 102 50 - 150 3 30
4-Chlorotoluene ND 48.2 71.6 67 * 43.2 63.7 68 * 70 - 130 11 30
4-Isopropyltoluene ND 45.9 71.6 64 * 41.8 63.7 66 * 70 -130 9 30
4-Methyl-2-pentanone ND 49.9 71.6 70 45.2 63.7 71 70 -130 10 30
Acetone 16 101 71.6 119 82.9 63.7 105 50 -150 20 30
Benzene ND 53.5 71.6 75 50.2 63.7 79 70 -130 6 30
Bromobenzene ND 52.8 71.6 74 48.3 63.7 76 70 -130 9 30
Bromochloromethane ND 66.9 71.6 93 63,0 63.7 99 70 -130 6 30
Bromodichloromethane ND 60.1 71.6 84 54.9 63.7 86 70 -130 9 30

Comments:

Printed 11/17/09 9:11 Matrix Spike Summary
\\Inilaw2\Starlims\LimsReps\MatrixSpika.rpc SupcrScl Reference: 09-0000123048 rev 00
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Northgate Environmental 
Tronox LLC Henderson/2027.001 
Soil

Matrix Spike Summary 
Volatile Organic Compounds by GC/MS

Sample Name: SA29-40B
Lab Code: R0905524-006

Analytical Method: 8260B

Client:
Project:
Sample Matrix:

Service Request: R0905524 
Date Collected: 9/28/09 
Date Received: 9/29/09 
Date Analyzed: 10/ 7/09

Units: pg/Kg 
Basis: Dry

Matrix Spike Duplicate Matrix Spike

Analyte Name
Sample
Result Result

RQ0909580-03 
: Amount % Rec Result

RQ0909580-04
: Amount % Rec

% Rec 
Limits RPD

RPD
Limit

Bromoform ND 56.0 . 71.6 78 51.9 63.7 81 70 - 130 8 30
Bromomethane ND 62.0 71.6 87 57.4 63.7 90 50 -150 8 30
Carbon Tetrachloride ND 64.8 71.6 90 61.7 63.7 97 70 - 130 5 30
Chlorobenzene ND 55.0 71.6 77 51.4 63.7 81 70 - 130 7 30
Chloroethane ND 61.8 71.6 86 59.5 63.7 93 70 - 130 4 30
Chloroform 1.2 71.2 71.6 98 66.5 63.7 102 70 - 130 7 30
Chloromethane ND 58.3 71.6 81 54.9 63.7 86 70 - 130 6 30
Dibromochloromethane ND 63.0 71.6 88 58.2 63.7 91 70 - 130 8 30
Dibromomethane ND 56.2 71.6 79 52.7 63.7 83 70 - 130 7 30
Dichlorodifluoromethane (CFC 12) ND 52.0 71.6 73 49.1 63.7 77 70 - 130 6 30
Dichloromethane ND 66.4 71.6 93 61.9 63.7 97 70 - 130 7 30
Diisopropyl Ether ND 72.4 71.6 101 68.2 63.7 107 70 -130 6 30
Ethyl tert-Butyl Ether ND 70.6 71.6 99 66.7 63.7 105 70 -130 6 30
Ethylbenzene ND 54.4 71.6 76 51.0 63.7 80 70 - 130 6 30
Hexachlorobutadiene ND 41.1 71.6 57 * 36.8 63.7 58 * 70 - 130 11 30
Isopropylbenzene (Cumene) ND 50.4 71.6 70 47.1 63.7 74 70 - 130 7 30
Methyl tert-Butyl Ether ND 63.0 71.6 88 58.5 63.7 92 70 -130 7 30
Naphthalene ND 49.4 71.6 69 44.3 63.7 70 50- 150 11 30
Styrene ND 58.3 71.6 81 52.9 63.7 83 70 - 130 10 30
Tetrachloroethene (PCE) ND 58.1 71.6 81 53.4 63.7 84 70 - 130 8 30
Toluene 0.46 53.4 71.6 74 51.1 63.7 79 70 - 130 4 30
Trichloroethene (TCE) 0.74 56.8 71.6 78 54.9 63.7 85 70 -130 3 30
Trichlorofluoromethane (CFC 11) ND 72.1 71.6 101 70.7 63.7 111 70 -130 2 30
Vinyl Chloride ND 62.0 71.6 87 59.9 63.7 94 70 -130 3 30
cis-1,2-Dichloroethene ND 64.0 71.6 89 60.1 63.7 94 70 -130 6 30
cis-1,3 -Dichloropropene ND 53.4 71.6 75 49.2 63.7 77 70 -130 8 30
m,p-Xylenes ND no 143 77 103 127 80 70 -130 7 30
n-Butylbenzene ND 42.1 71.6 59 * 36.8 63.7 58 * 70 - 130 13 30
n-Propylbenzene ND 46.4 71.6 65 * 42,4 63.7 67 * 70 - 130 9 30
o-Xylene ND 53.8 71.6 75 49.7 63.7 78 70 - 130 8 30
sec-Butylbenzene ND 45.7 71.6 64 * 42.5 63.7 67 * 70 - 130 7 30
tert-Amyl Methyl Ether ND 63.1 71.6 88 60.0 63.7 94 70 - 130 5 30
tert-Butylbenzene ND 49.4 71.6 69 * 45.0 63.7 71 70 - 130 9 30
trans-1,2-Dichloroethene ND 62.0 71.6 87 58.9 63.7 92 70 - 130 5 30

Comments:

Printed 11/17/09 9:11 Matrix Spike Summary
\\Jnflow2\Slarlims\LimsReps\MatrixSpike.rpt SoperSet Reference: 09-0000123048 rev 00
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LDC Report# 22109E1

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

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

September 29, 2009

December 9, 2009

Soil/Water

Volatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905539

Sample Identification

EB092909-S01A4
E B092909-SO2A4
SA213-0.5B
SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-10B
SA193-25B

SA193-42B
SA193-2.5B
TB092909-S02
TB092909-S04
SA213-14BMS
SA213-14BMSD

V:\LOGIN\TRONOXNG\22109E1 .TR3 1



Introduction

This data review covers 22 soil samples and 4 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8260B for Volatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewAfelidation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XVI.

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

V:\LOGIN\TRONOXNG\22109E1 .TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22109E1 .TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve 
to evaluate the compound. All coefficients of determination (r2) were greater than or equal 
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the 
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

Average relative response factors (RRF) for all volatile target compounds and system 
performance check compounds (SPCCs) were within method and validation criteria with 
the following exceptions:

Date Compound RRF (Limits) Associated Samples Flag AorP

7/17/09 2-Methyl-2-propanol 0.017 (£0.05) EB092909-S01A4
EB092909-SO2A4
TB092909-S04
174059-MB

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

A

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for 
calibration check compounds (CCCs).

V:\LOGIN\TRONOXNG\22109E1 .TR3 4



For the purposes of technical evaluation, all compounds were evaluated against the 
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria with the following exceptions:

Date Compound %D Associated Samples Flag AorP

10/8/09 Acetone 33.5 SA110-37B
SA110009-37B 
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-1 OB 
SA193-25B
SA193-42B
SA193-2.5B
173845-MB

J+ (all detects) A

10/8/09 Hexachlorobutadiene 32.3 SA110-37B
SA110009-37B 
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-1 OB 
SA193-25B
SA193-42B
SA193-2.5B
173845-MB

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

A

10/9/09 Chloromethane 27.8 EB092909-S01A4
EB092909-SO2A4
TB092909-S04
174059-MB

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

A

10/12/09 2-Methyl-2-propanol 36.3 TB092909-S02
174383-MB

J+ (all detects) A

10/12/09 2-Butanone 26.0 TB092909-S02
174383-MB

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

A

All of the continuing calibration RRF values were within method and validation criteria 
with the following exceptions:

V:\LOGlN\TRONOXNG\22109E1 .TR3 5



Date Compound RRF (Limits) Associated Samples Flag AorP

10/9/09 2-Methyl-2-propanol 0.018 (>0.05) EB092909-S01A4
EB092909-SO2A4
TB092909-S04
174059-MB

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

A

V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks with the following exceptions:

Method Blank ID
Analysis

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

174059-MB 10/9/09 1.2.3- T richlorobenzene
1.2.4- T richlorobenzene

0.41 ug/L
0.27 ug/L

EB092909-S01A4
EB092909-S02A4
TB092909-S04

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

Samples TB092909-S02 and TB092909-S04 were identified as trip blanks. No volatile 
contaminants were found in these blanks with the following exceptions:

Trip Blank ID
Sampling

Date Compound Concentration Associated Samples

TB092909-S02 9/29/09 Chloromethane 0.22 ug/L EB092909-SO2A4
SA191-0.5B
SA191 -1 OB
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-1 OB
SA193-25B
SA193-42B
SA193-2.5B

TB092909-S04 9/29/09 Acetone 3.4 ug/L EB092909-SO2A4
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-1 OB
SA193009-1 OB
SA193-25B
SA193-42B
SA193-2.5B
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Sample concentrations were compared to concentrations detected in the trip blanks as 
required by the QAPP. No sample data was qualified with the following exceptions:

Sample Compound
Reported

Concentration
Modified Final 
Concentration

EB092909-SO2A4 Acetone 5.8 ug/L 5.8U ug/L

SA193009-1 OB Acetone 2.6 ug/Kg 2.6U ug/Kg

SA193-25B Acetone 6.0 ug/Kg 6.0U ug/Kg

Samples EB092909-SQ1A4 and EB092909-SO2A4 were identified as equipment blanks. 
No volatile contaminants were found in these blanks with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB092909-SO1A4 9/29/09 Acetone 6.7 ug/L All soil samples in SDG 
R0905539

EB092909-SO2A4 9/29/09 Acetone
Bromoform

5.8 ug/L
0.57 ug/L

All soil samples in SDG 
R0905539

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 Compound
Reported

Concentration
Modified Final 
Concentration

SA213-30B Acetone 7.4 ug/Kg 7.4U ug/Kg

SA110-0.5B Acetone 4.9 ug/Kg 4.9U ug/Kg

SA110-37B Acetone 13 ug/Kg 13U ug/Kg

SA110009-37B Acetone 4.6 ug/Kg 4.6U ug/Kg

SA191-25B Acetone 7.5 ug/Kg 7.5U ug/Kg

SA191009-40B Acetone 9.4 ug/Kg 9.4U ug/Kg

SA193-10B Acetone 9.3 ug/Kg 9.3U ug/Kg

V:\LOGIN\TRONOXNG\22109E1 .TR3 7



Reported Modified Final
Sample Compound Concentration Concentration

SA193009-1 OB Acetone 2.6 ug/Kg 2.6U ug/Kg

SA193-25B Acetone 6.0 ug/Kg 6.0U ug/Kg

Sample FB080309-SO (from SDG R0904279) was identified as a field blank. No volatile 
contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB080309-SO 8/3/09 Acetone
Toluene

2.1 ug/L
0.30 ug/L

All soil samples in SDG 
R0905539

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 Compound
Reported

Concentration
Modified Final 
Concentration

SA213-0.5B Toluene 0.52 ug/Kg 0.52U ug/Kg

SA110-25B Toluene 0.51 ug/Kg 0.51 U ug/Kg

SA191-0.5B Toluene 0.43 ug/Kg 0.43U ug/Kg

SA191-25B Toluene 0.36 ug/Kg 0.36U ug/Kg

SA191-40B Toluene 0.46 ug/Kg 0.46U ug/Kg

SA193-10B Toluene 0.45 ug/Kg 0.45U ug/Kg

SA193009-10B Acetone 2.6 ug/Kg 2.6U ug/Kg

SA193-42B Toluene 0.44 ug/Kg 0.44U ug/Kg

SA193-2.5B Toluene 0.45 ug/Kg 0.45U ug/Kg

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits.
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VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Although the MS/MSD percent recoveries (%R) and relative percent 
differences (RPD) were not within QC limits for several compounds, the MS, MSD, or 
LCS percent recoveries (%R) were within QC limits and no data were qualified.

VIII. Laboratory Control Samples (LCS)

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

LCS ID Compound %R (Limits) Associated Samples Flag A or P

173845-LCS 1,1,1,2-Tetrachloroethane 73 (75-125) SA110-37B J- (all detects) P
1,2-Dibromo-3-chloropropane 72 (75-125) SA110009-37B UJ (all non-detects)
Hexachlorobutadiene 65 (75-125) SA191-0.5B
tert-Butylbenzene 74 (75-125) SA191-10B

SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-1 OB 
SA193-25B
SA193-42B
SA193-2.5B
173845-MB

174059-LCS Chloromethane 74 (75-125) EB092909-S01A4 J- (all detects) P
EB092909-SO2A4 UJ (all non-detects)

Dichlorodifluoromethane 67 (75-125) TB092909-S04 J- (all detects)
174059-MB UJ (all non-detects)

174383-LCS Dichloromethane 74 (75-125) TB092909-S02 J- (all detects) P
174383-MB UJ (all non-detects)

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.
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XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0905539 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment of Data

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

XVI. Field Duplicates

Samples SA110-37B and SA110009-37B, samples SA191-40B and SA191009-40B, and 
samples SA193-10B and SA193009-1 OB were identified as field duplicates. No volatiles 
were detected in any of the samples with the following exceptions:

Compound

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPSA110-37B SA110009-37B

1,1-Dichloroethene 0.85 1.2 - 0.35 (<7.5) - -

2-Butanone 1.7 1.3 - 0.4 (£15) - -

Acetone 13 4.6 - 8.4 (<30) - -

Chloroform 44 54 20 (<50) - - -

T richlorofluoromethane 4.7 6.6 - 1.9 (<7.5) - -
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Compound

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA191-40B SA191009-40B

1,1-Dichloroethene 1.6 4.2 - 2.6 (<5.5) - -

2-Butanone 1.3 1.0 - 0.3 (<M1) - -

Acetone 32 9.4 - 22.6 (S22) J (all detects) A

Chloroform 4.0 4.1 - 0.1 (<5.5) - -

Toluene 0.46 5.5U - 5.04 (S5.5) - -

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA193-10B SA193009-1 OB Flags A or P

2-Butanone 1.0 1.1 - 0.1 (£11) - -

Acetone 9.3 2.6 - 6.7 (<21) - -

Toluene 0.45 4.7U - 4.25 (£4.7) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Data Qualification Summary - SDG R0905539

SDG Sample Compound Flag AorP Reason (Code)

R0905539 EB092909-S01A4 2-Methyl-2-propanol J (all detects) A Initial calibration (RRF)
EB092909-SO2A4
TB092909-S04

UJ (all non-detects) (c)

R0905539 SA110-37B Acetone J+ (all detects) A Continuing calibration
SA110009-37B
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-1 OB
SA193-25B
SA193-42B
SA193-2.5B

(%D) (c)

R0905539 SA110-37B Hexachlorobutadiene J- (all detects) A Continuing calibration
SA110009-37B
SA191-0.5B
SA191-1 OB
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-1 OB
SA193009-1 OB
SA193-25B
SA193-42B
SA193-2.5B

UJ (all non-detects) (%D) (c)

R0905539 EB092909-S01A4 Chloromethane J- (all detects) A Continuing calibration
EB092909-SO2A4
TB092909-S04

UJ (all non-detects) (%D) (c)

R0905539 TB092909-S02 2-Methyl-2-propanol J+ (all detects) A Continuing calibration 
(%D) (c)

R0905539 TB092909-S02 2-Butanone J- (all detects) A Continuing calibration
UJ (all non-detects) (%D) (c)

R0905539 EB092909-S01A4 2-Methyl-2-propanol J (all detects) A Continuing calibration
EB092909-S02A4
TB092909-S04

UJ (all non-detects) (RRF) (c)
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SDG Sample Compound Flag AorP Reason (Code)

R0905539 SA110-37B 1,1,1,2-Tetrachloroethane J- (all detects) P Laboratory control
SA110009-37B 1,2-Dibromo-3-chloropropane UJ (all non-detects) samples (%R) (1)
SA191-0.5B Hexachlorobutadiene
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-1 OB
SA193-25B
SA193-42B
SA193-2.5B

tert-Butylbenzene

R0905539 EB092909-S01A4 Chloromethane J- (all detects) P Laboratory control
EB092909-SO2A4 UJ (all non-detects) samples (%R) (1)
TB092909-S04 Dichlorodifluoromethane J- (all detects)

UJ (all non-detects)

R0905539 TB092909-S02 Dichloromethane J- (all detects) P Laboratory control
UJ (all non-detects) samples (%R) (1)

R0905539 EB092909-S01A4 All compounds reported below J (all detects) A Project Quantitation Limit
EB092909-SO2A4
SA213-0.5B
SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-1 OB
SA193-25B
SA193-42B
SA193-2.5B
TB092909-S02
TB092909-SO4

the PQL (sp)

R0905539 SA191-40B Acetone J (all detects) A Field duplicates
SA191009-40B (Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Laboratory Blank Data Qualification Summary - SDG R0905539

No Sample Data Qualified in this SDG
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Trip Blank Data Qualification Summary - SDG R0905539

SDG Sample Compound
Modified Final 
Concentration AorP Code

R0905539 EB092909-S02A4 Acetone 5.8U ug/L A bt

R0905539 SA193009-10B Acetone 2.6U ug/Kg A bt

R0905539 SA193-25B Acetone 6.0U ug/Kg A bt

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Equipment Blank Data Qualification Summary - SDG R0905539

SDG Sample Compound
Modified Final 
Concentration AorP Code

R0905539 SA213-30B Acetone 7.4U ug/Kg A be

R0905539 SA110-0.5B Acetone 4.9U ug/Kg A be

R0905539 SA110-37B Acetone 13U ug/Kg A be

R0905539 SA110009-37B Acetone 4.6U ug/Kg A be

R0905539 SA191-25B Acetone 7.5U ug/Kg A be

R0905539 SA191009-40B Acetone 9.4U ug/Kg A be

R0905539 SA193-10B Acetone 9.3U ug/Kg A be

R0905539 SA193009-10B Acetone 2.6U ug/Kg A be

R0905539 SA193-25B Acetone 6.0U ug/Kg A be

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Field Blank Data Qualification Summary - SDG R0905539

SDG Sample Compound
Modified Final 
Concentration AorP Code

R0905539 SA213-0.5B Toluene 0.52U ug/Kg A bf
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SDG Sample Compound
Modified Final 
Concentration AorP Code

R0905539 SA110-25B Toluene 0.51 U ug/Kg A bf

R0905539 SA191-0.5B Toluene 0.43U ug/Kg A bf

R0905539 SA191-25B Toluene 0.36U ug/Kg A bf

R0905539 SA191-40B Toluene 0.46U ug/Kg A bf

R0905539 SA193-10B Toluene 0.45U ug/Kg A bf

R0905539 SA193009-1 OB Acetone 2.6U ug/Kg A bf

R0905539 SA193-42B Toluene 0.44U ug/Kg A bf

R0905539 SA193-2.5B Toluene 0.45U ug/Kg A bf
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LDC #: 22109E1
SDG #: R0905539

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET

Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B)

Date:
Page:_'of J

Reviewer: TV 6 
2nd Reviewer: \/~'—'

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

X/aliriatinn Area (Tnmmpnfs

1. Technical holding times A Sampling dates: ^ /6t\

II. GC/MS Instrument performance check 4

III. Initial calibration 31-11

IV. Continuing calibratioq/iev -!>M)

V. Blanks

VI. Surrogate spikes A

VII. Matrix spike/Matrix spike duplicates

VIII. Laboratory control samples Sm)

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A

XVI. Field duplicates £fc) D, = to ,» £> - /t

XVII. Field blanks

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

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

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples:
Vtlgyfc/~ f- -£q~) )

EB092909-SQ1A4 ty 11 ^ SA110009-37B t>, 5 21 3 SA193-42B ^
» 4-. j

31 I , 7 40-S^MB,

2 ) EB092909-SQ2A4 Jr 12 SA191-0.5B 22 ^ SA193-2.5B t / 32 '5 " I7 ^ I7 - \

3 7 SA213-0.5B C 13 ^ SA191-10B 23 1 TB092909-SQ2 ^ 33 3 • I7 3S4X- I

4 ^ SA213-14B 14 ^ SA191-25B •P 124 1 TB092909-SQ4 ,
+* > 
34 7 I ^ r

5 ? SA213-30B 15 3 SA191-40B P 25 ' SA213-14BMS S 35
r \ y

V
6 SA213-44B 16 ’J SA191009-40B 26 V SA213-14BMSD / 36

>
7 SA110-0.5B 17 3 SA193-0.5B 27 37

8 7 SA110-10B 18 3 SA193-10B ^ 28 38
>

9 SA110-25B 19 3 SA193009-1 OB J?-*, 29 39
?

10 SA110-37B \ 20 > SA193-25B \ 30 40

22109E1W.wpd
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client:
Project:
Sample Matrix:

Northgate Environmental 
Tronox LLC Henderson/2027.001 
Soil

Matrix Spike Summary 
Volatile Organic Compounds by GC/MS

Sample Name: SA213-14B
Lab Code: R090553 9-004

Analytical Method: 8260B

Service Request: R0905539 
Date Collected: 9/29/09 
Date Received: 9/30/09 
Date Analyzed: 10/ 7/09

Units: pg/Kg 
Basis: Dry

Matrix Spike Duplicate Matrix Spike
Sample RQ0909616-03 RQ0909616-04 % Rec RPD

Analyte Name Result Result Amount % Rec Result Amount % Rec Limits RPD Limit

1,1,1,2-Tetrachloroethane ND 40.8 55.7 73 46.2 62.2 74 70 - 130 13 30
1,1,1-Trichloroethane (TCA) ND 50.8 55.7 91 60.0 62.2 96 70 - 130 17 30
1,1,2,2-Tetrachloroethane ND 18.2 55.7 33 % 21.0 62.2 34 * 70 -130 14 30
1,1,2 -Trichloroethane ND 41.6 55.7 75 48.8 62.2 78 70 -130 16 30
1,1-Dichloroethane (1,1-DCA) ND 46.6 55.7 84 57.1 62.2 92 70-130 20 30
1,1 -Dichloroethene (1,1 -DCE) ND 42.3 55.7 76 52.8 62.2 85 70-130 22 30
1,1-Dichloropropene ND 43.9 55.7 79 50.3 62.2 81 70-130 14 30
1,2,3-Trichlorobenzene ND 29.6 55.7 53 * 33.3 62.2 54 * 70 -130 12 30
1,2,3-Trichloropropane ND 37.1 55.7 67 * 45,2 62.2 73 70-130 20 30
1,2,4-Trichlorobenzene ND 31.8 55.7 57 * 32,6 62.2 52 * 70-130 3 30
1,2,4-Trimethylbenzene ND 36.6 55.7 66 * 38.2 62.2 61 * 70-130 4 30
l,2-Dibroino-3-chloropropane (DBC ND 34.8 55.7 62 42.1 62.2 68 50 -150 19 30
1,2-Dibromoethane ND 40.5 55.7 73 47.2 62.2 76 70 - 130 15 30
1,2-Dichlorobenzene ND 36.7 55.7 66 * 41.5 62.2 67 * 70-130 12 30
1,2-Dichloroethane ND 46.0 55.7 83 52.0 62.2 84 70-130 12 30
1,2-Dichloropropane ND 45.6 55.7 82 53.0 62.2 85 70-130 15 30
1,3,5-Triniethylbenzene ND 37.3 55.7 67 * 39.4 62.2 63 * 70 - 130 5 30
1,3-Dichlorobenzene ND 38.6 55.7 69 * 41.4 62.2 67 * 70 - 130 7 30
1,3-Dichloropropane ND 41.1 55.7 74 46.3 62.2 74 70 - 130 12 30
1,4-Dichlorobenzene ND 38.1 55.7 68 * 40.2 62.2 65 * 70 - 130 5 30
2,2-DichIoropropane ND 49.2 55.7 88 57.7 62.2 93 70 - 130 16 30
2-Butanone (MEK) ND 46.4 55.7 83 57.4 62,2 92 50 - 150 21 30
2'Chlorotoluene ND 37.4 55.7 67 * 39.4 62.2 63 * 70 - 130 5 30
2-Hexanone ND 33.4 55.7 60 * 41.9 62.2 67 * 70 - 130 23 30
2-Methyl-2-propanol ND 931 1110 84 1220 1240 98 50 - 150 27 30
4-Chlorotoluene ND 39.7 55.7 71 41.0 62.2 66 * 70 - 130 3 30
4-Isopropyltoluene ND 37.9 55.7 68 * 38.8 62.2 62 * 70 - 130 2 30
4-Metliyl-2-pentanone ND 40.7 55.7 73 49.6 62.2 80 70 - 130 20 30
Acetone ND 55.7 55.7 100 85.8 62.2 138 50 -150 43 * 30
Benzene ND 42.4 55.7 76 49,0 62.2 79 70 -130 14 30
Bromobenzene ND 38.6 55.7 69 * 41,2 62.2 66 * 70-130 6 30
Bromochlorometliane ND 40.5 55.7 73 51.5 62.2 83 70 -130 24 30
B romodichloromethane ND 44.8 55.7 80 52.5 62.2 84 70 - 130 16 30

Comments:

Printed 11/17/09 8:14 Matrix Spike Summary
\VIiiflow2\Starlims\LimsRcps\MatrixSpike.rpt SuperSet Reference: 09-0000123376 rev 00



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: Northgate Environmental
Project: Tronox LLC Henderson/2027.001
Sample Matrix: Soil

Matrix Spike Summary 
Volatile Organic Compounds by GC/MS

Sample Name: SA213-14B
Lab Code: R0905539-004

Service Request: R0905539 
Date Collected: 9/29/09 
Date Received: 9/30/09 
Date Analyzed: 10/ 7/09

Units: pg/Kg 
Basis: Dry

Analytical Method: 8260B

Analyte Name
Sample
Result Result

Matrix Spike 
RQ0909616-03 

: Amount % Rec

Duplicate Matrix Spike 
RQ0909616-04

Result Amount % Rec
% Rec 
Limits RPD

RPD
Limit

Bromoform ND 42.4 55.7 76 49.5 62.2 80 70 - 130 16 30
Bromomethane ND 29.0 55.7 52 38.9 62.2 63 50-150 29 30
Carbon Tetrachloride ND 49.6 55.7 89 56.5 62.2 91 70 - 130 13 30
Chlorobenzene ND 40.2 55.7 72 45.4 62.2 73 70 - 130 12 30
Chloroethane ND 37.1 55.7 67 * 49.1 62.2 79 70 - 130 28 30
Chloroform 7.8 60.7 55.7 95 71.4 62.2 102 70 -130 16 30
Chloromethane ND 39.9 55.7 72 48.6 62.2 78 70 -130 20 30
Dibromochloromethane ND 42.7 55.7 77 48.9 62.2 79 70 - 130 13 30
Dibromomethane ND 42.1 55.7 76 49.7 62.2 80 70 - 130 16 30
Dichlorodifluoromethane (CFC 12) ND 31.0 55.7 56 * 41.7 62.2 67 * 70 - 130 29 30
Dichloromethane ND 42.9 55.7 77 54.2 62.2 87 70 - 130 23 30
Diisopropyl Ether ND 51.2 55.7 92 61.9 62.2 100 70 - 130 19 30
Ethyl tert-Butyl Ether ND 51.0 55.7 92 63.4 62.2 102 70 - 130 22 30
Ethylbenzene ND 42.8 55.7 77 46.6 62.2 75 70 - 130 8 30
Hexachlorobutadiene ND 31.2 55.7 56 * 29.8 62.2 48 * 70 - 130 5 30
Isopropylbenzene (Cumene) ND 44,8 55.7 81 47.4 62.2 76 70 - 130 6 30
Methyl tert-Bulyl Ether ND 45,4 55.7 82 56.3 62.2 91 70 -130 21 30
Naphthalene ND 34.1 55.7 61 43.6 62.2 70 50 - 150 25 30
Styrene ND 44.2 55.7 79 48.2 62,2 77 70 - 130 8 30
Tetrachloroethene (PCE) ND 42.8 55.7 77 45.2 62.2 73 70 - 130 6 30
Toluene ND 40.2 55.7 72 46.5 62.2 75 70 - 130 15 30
Trichloroethene (TCE) ND 63.2 55.7 114 73.2 62.2 118 70 -130 15 30
Trichlorofluoromethane (CFC 11) ND 45.7 55.7 82 57.2 62.2 92 70 -130 22 30
Vinyl Chloride ND 38.0 55.7 68 * 44.5 62.2 72 70 -130 16 30
cis-1,2-Dichloroethene ND 42.8 55.7 77 53.5 62.2 86 70 -130 22 30
cis-1,3 -Dichloropropene ND 44.9 55.7 81 52,6 62.2 85 70 -130 16 30
m,p-Xylenes ND 84.9 111 76 88.6 124 71 70 -130 4 30
n-Butylbenzene ND 37.6 55.7 67 * 37.7 62.2 61 * 70-130 0 30
n-Propylbenzene ND 39.8 55.7 72 41.9 62,2 67 * 70 - 130 5 30
o-Xylene ND 41.0 55.7 74 44.8 62.2 72 70 - 130 9 30
sec-Butylbenzene ND 39.6 55.7 71 41.6 62.2 67 * 70 - 130 5 30
tert-Amyl Methyl Ether ND 47.8 55.7 86 60.3 62.2 97 70 - 130 23 30
tert-Butylbenzene ND 37.4 55.7 67 * 40.8 62.2 66 * 70 - 130 9 30
trans-1,2-Dichloroethene ND 41.9 55.7 75 49.9 62.2 80 70 -130 17 30

Comments:

Printed 11/17/09 8:14 Matrix Spike Summary
\Mnflow2\$tarlims\LimsRepsMvfetrixSpikc.ipt SuporSet Reference: 09-0000123376 rev 00
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VALIDATION FINDINGS WORKSHEET 
Field Duplicates

METHOD: GC/MS VOA (EPA SW 846 Method 8260B)

Page:_ 
Reviewer: 

2nd reviewer:

lot__[
afc.

V

Y N N/A
Y/N N/A

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

Compound

Compound

Compound

Compound
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LDC Report# 22109F1

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 30 through October 1, 2009

December 9, 2009

Soil/Water

Volatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905567

Sample Identification

EB093009-S01A4
RSAQ3-0.5B
RSAQ3009-0.5B
RSAQ3-10B
RSAQ3-25B
RSAQ3-41B
SA190-0.5B
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-10B
RSAR4009-10B
RSAR4-25B
RSAR4-25BRE
RSAR4-37B
TB093009-S01
TB093009-S03
RSAR3-0.5B
RSAR3-10B

RSAR3-25B
RSAR3-35B
RSAR3-38B
TB100109-S01
SA190-38BMS
SA190-38BMSD

V:\LOGIN\TRONOXNG\22109F1 .TR3 1



Introduction

This data review covers 22 soil samples and 4 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8260B for Volatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewAfelidation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XVI.

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

V:\LOGIN\TRONOXNG\22109F1 ,TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22109F1 .TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve 
to evaluate the compound. All coefficients of determination (r2) were greater than or equal 
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the 
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

Average relative response factors (RRF) for all volatile target compounds and system 
performance check compounds (SPCCs) were within method and validation criteria.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for 
calibration check compounds (CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the 
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

All of the continuing calibration RRF values were within method and validation criteria.

V:\LOGIN\TRONOXNG\22109F1 .TR3 4



V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks with the following exceptions:

Analysis Compound
Method Blank ID Date TIC (RT in minutes) Concentration Associated Samples

174093-MB 10/9/09 2-Methyl-2-propanol 89 ug/L EB093009-S01A4
1,2,3-Trichlorobenzene 0.29 ug/L TB093009-S01
Hexachlorobutadiene 0.41 ug/L TB093009-S03

TB100109-SO1

173956-MB 10/8/09 Acetone 1.6 ug/Kg RSAQ3-0.5B
SA190-0.5B
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-1 OB
RSAR3-25B
RSAR3-35B
RSAR3-38B

173738-MB 10/7/09 Acetone 2.7 ug/Kg RSAQ3009-0.5B
RSAQ3-1 OB
RSAQ3-25B
RSAQ3-41B
RSAR4-1 OB
RSAR4009-1 OB
RSAR4-25BRE

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:

Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

RSAQ3-25B Acetone 4.3 ug/Kg 4.3U ug/Kg

RSAQ3-41B Acetone 2.7 ug/Kg 2.7U ug/Kg

RSAR4009-1 OB Acetone 2.3 ug/Kg 2.3U ug/Kg

Samples TB093009-S01, TB093009-S03, and TB100109-S01 were identified as trip 
blanks. No volatile contaminants were found in these blanks with the following 
exceptions:
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Trip Blank ID
Sampling

Date Compound Concentration Associated Samples

TB093009-S01 9/30/09 Acetone
Bromodichloromethane
Bromoform
Dibromochloromethane

1.8 ug/L
0.27 ug/L
3.1 ug/L
3.1 ug/L

EB093009-S01A4
RSAQ3-0.5B
RSAQ3009-0.5B
RSAQ3-1 OB
RSAQ3-25B
RSAQ3-41B
SA190-0.5B
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-1 OB
RSAR4009-1 OB
RSAR4-25B
RSAR4-25BRE
RSAR4-37B

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

Sample Compound
Reported

Concentration
Modified Final 
Concentration

RSAQ3-41B Acetone 2.7 ug/Kg 2.7U ug/Kg

SA190-25B Acetone 3.4 ug/Kg 3.4U ug/Kg

RSAR4009-1 OB Acetone 2.3 ug/Kg 2.3U ug/Kg

Sample EB093009-SQ1A4 was identified as an equipment blank. No volatile 
contaminants were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB093009-S01A4 9/30/09 Acetone 4.4 ug/L RSAQ3-0.5B
RSAQ3009-0.5B
RSAQ3-1 OB
RSAQ3-25B
RSAQ3-41B
SA190-0.5B
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-1 OB
RSAR4009-1 OB
RSAR4-25B
RSAR4-25BRE
RSAR4-37B
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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 Compound
Reported

Concentration
Modified Final 
Concentration

RSAQ3-1 OB Acetone 6.4 ug/Kg 6.4U ug/Kg

RSAQ3-25B Acetone 4.3 ug/Kg 4.3U ug/Kg

RSAQ3-41B Acetone 2.7 ug/Kg 2.7U ug/Kg

SA190-25B Acetone 3.4 ug/Kg 3.4U ug/Kg

RSAR4009-1 OB Acetone 2.3 ug/Kg 2.3U ug/Kg

Sample FB080309-SQ (from SDG R0904279) was identified as a field blank. No volatile 
contaminants were found in this blank with the following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples

FB080309-SO 8/3/09 Acetone
Toluene

2.1 ug/L
0.30 ug/L

All soil samples in SDG 
R0905567

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 Compound
Reported

Concentration
Modified Final 
Concentration

RSAQ3-1 OB Toluene 0.37 ug/Kg 0.37U ug/Kg

RSAQ3-25B Toluene 0.41 ug/Kg 0.41 U ug/Kg

RSAQ3-41B Acetone 2.7 ug/Kg 2.7U ug/Kg

SA190-10B Toluene 0.44 ug/Kg 0.44U ug/Kg

SA190-25B Acetone 3.4 ug/Kg 3.4U ug/Kg

RSAR4009-1 OB Acetone 2.3 ug/Kg 2.3U ug/Kg

RSAR3-0.5B Toluene 0.45 ug/Kg 0.45U ug/Kg
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Sample Compound
Reported

Concentration
Modified Final 
Concentration

RSAR3-1 OB Toluene 0.57 ug/Kg 0.57U ug/Kg

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Although the MS/MSD percent recoveries (%R) and relative percent 
differences (RPD) were not within QC limits for several compounds, the MS, MSD, or 
LCS percent recoveries (%R) were within QC limits and no data were qualified.

VIII. Laboratory Control Samples (LCS)

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag A or P

173738-LCS (1st set) 2-Methyl-2-propanol 145 (75-125) „ _ J+ (all detects) P
(RSAQ3009-0.5B 
RSAQ3-1 OB
RSAQ3-25B
RSAQ3-41B
RSAR4-1 OB
RSAR4009-1 OB 
RSAR4-25BRE
173738-MB)

Acetone 140 (75-125) J+ (all detects)

173738-LCS (2nd set) 2-Methyl-2-propanol 129 (75-125) 139 (75-125) - J+ (all detects) P
(RSAQ3009-0.5B 
RSAQ3-1 OB
RSAQ3-25B
RSAQ3-41B
RSAR4-1 OB
RSAR4009-1 OB 
RSAR4-25BRE
173738-MB)

Acetone 143 (75-125) 138 (75-125) J+ (all detects)

174093-LCS/D 
(All water samples in 
SDG R0905567)

Di-isopropyl ether 
Ethyl-tert-butyl ether 
tert-Amyl-methyl ether

0 (75-125)
0 (75-125)
0 (75-125)

0 (75-125)
0 (75-125)
0 (75-125)

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

P
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IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits with the following 
exceptions:

Sample Internal Standards Area (Limits) Compound Flag AorP

RSAR4-25B Pentafluorobenzene 120694 (148672-594688) Chloromethane
Bromomethane
Vinyl chloride
Chloroethane
Dichloromethane
Acetone
1.1- Dichloroethene
1.1- Dichloroethane
Chloroform
2-Butanone
1,1,1 -T richloroethane 
Dichlorodifluoromethane
T richlorofluoromethane 
Methyl-tert-butyl ether
2.2- Dichloropropane 
Bromochloromethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Di-isopropyl ether
Ethyi-tert-butyl ether 
tert-Amyl-methyl ether 
2-Methyl-2-propanol

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

A

RSAR4-25BRE Pentafluorobenzene 111016 (153716-614862) Chloromethane
Bromomethane
Vinyl chloride
Chloroethane
Dichloromethane
Acetone
1.1- Dichloroethene
1.1- Dichloroethane
Chloroform
2-Butanone
1,1,1 -T richloroethane 
Dichlorodifluoromethane
T richlorofluoromethane 
Methyl-tert-butyl ether
2.2- Dichloropropane 
Bromochloromethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Di-isopropyl ether
Ethyl-tert-butyl ether 
tert-Amyl-methyl ether 
2-Methyl-2-propanol

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

A
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XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0905567 All compounds reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment of Data

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 Compound Flag AorP

RSAR4-25BRE All TCL compounds X A

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

XVI. Field Duplicates

Samples RSAQ3-0.5B and RSAQ3009-0.5B and samples RSAR4-10B and RSAR4009-10B 
were identified as field duplicates. No volatiles were detected in any of the samples with 
the following exceptions:
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Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound RSAQ3-0.5B RSAQ3009-0.5B Flags AorP

2-Butanone 1.1 11U - 9.9 (<11) - -

Acetone 11 14 - 3 (£22) - -

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound RSAR4-1 OB RSAR4009-1 OB Flags Aor P

Acetone 21 2.3 - 18.7 (<26) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Data Qualification Summary - SDG R0905567

SDG Sample Compound Flag AorP Reason (Code)

R0905567 RSAQ3009-0.5B 2-Methyl-2-propanol J+ (all detects) P Laboratory control
RSAQ3-1 OB
RSAQ3-25B
RSAQ3-41B
RSAR4-1 OB
RSAR4009-1 OB 
RSAR4-25BRE

Acetone J+ (all detects) samples (%R) (I)

R0905567 EB093009-S01A4 Di-isopropyl ether J- (all detects) P Laboratory control
TB093009-S01 Ethyl-tert-butyl ether R (all non-detects) samples (%R) (I)
TB093009-S03
TB100109-SO1

tert-Amyl-methyl ether

R0905567 RSAR4-25B Chloromethane J (all detects) A Internal standards (area)
RSAR4-25BRE Bromomethane

Vinyl chloride
Chloroethane
Dichloromethane
Acetone
1,1 -Dichloroethene
1.1- Dichloroethane
Chloroform
2-Butanone
1.1.1- Trichloroethane 
Dichlorodifluoromethane
I richlorofluoromethane 
Methyl-tert-butyl ether 
2,2-Dichloropropane 
Bromochloromethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Di-isopropyl ether
Ethyl-tert-butyl ether 
tert-Amyl-methyl ether 
2-Methyl-2-propanol

UJ (all non-detects) (i)
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SDG Sample Compound Flag Aor P Reason (Code)

R0905567 EB093009-S01A4
RSAQ3-0.5B
RSAQ3009-0.5B
RSAQ3-1 OB
RSAQ3-25B
RSAQ3-41B
SA190-0.5B
SA190-1 OB
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-1 OB
RSAR4009-1 OB
RSAR4-25B
RSAR4-25BRE
RSAR4-37B
TB093009-S01
TB093009-SO3
RSAR3-0.5B
RSAR3-1 OB
RSAR3-25B
RSAR3-35B
RSAR3-38B
TB100109-SO1

All compounds reported below 
the PQL

J (all detects) A Project Quantitation Limit 
(sp)

R0905567 RSAR4-25BRE All TCL compounds X A Overall assessment of 
data (o)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Laboratory Blank Data Qualification Summary - SDG R0905567

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration AorP Code

R0905567 RSAQ3-25B Acetone 4.3U ug/Kg A bl

R0905567 RSAQ3-41B Acetone 2.7U ug/Kg A bl

R0905567 RSAR4009-10B Acetone 2.3U ug/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Trip Blank Data Qualification Summary - SDG R0905567

SDG Sample Compound
Modified Final 
Concentration AorP Code

R0905567 RSAQ3-41B Acetone 2.7U ug/Kg A bt

R0905567 SA190-25B Acetone 3.4U ug/Kg A bt
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SDG Sample Compound
Modified Final 
Concentration AorP Code

R0905567 RSAR4009-1 OB Acetone 2.3U ug/Kg A bt

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Equipment Blank Data Qualification Summary - SDG R0905567

SDG Sample Compound
Modified Final 
Concentration AorP Code

R905567 RSAQ3-1 OB Acetone 6.4U ug/Kg A be

R905567 RSAQ3-25B Acetone 4.3U ug/Kg A be

R905567 RSAQ3-41B Acetone 2.7U ug/Kg A be

R905567 SA190-25B Acetone 3.4U ug/Kg A be

R905567 RSAR4009-1 OB Acetone 2.3U ug/Kg A be

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Field Blank Data Qualification Summary - SDG R0905567

SDG Sample Compound
Modified Final 
Concentration AorP Code

R0905567 RSAQ3-1 OB Toluene 0.37U ug/Kg A bf

R0905567 RSAQ3-25B Toluene 0.41 U ug/Kg A bf

R0905567 RSAQ3-41B Acetone 2.7U ug/Kg A bf

R0905567 SA190-10B Toluene 0.44U ug/Kg A bf

R0905567 SA190-25B Acetone 3.4U ug/Kg A bf

R0905567 RSAR4009-1 OB Acetone 2.3U ug/Kg A bf

R0905567 RSAR3-0.5B Toluene 0.45U ug/Kg A bf

R0905567 RSAR3-1 OB Toluene 0.57U ug/Kg A bf
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Tronox Northgate Henderson
LDC #: 22109F1_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905567________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Volatiles (ERA SW 846 Method 8260B)

Date: ^ 
Page: 1 of ) 

Reviewer: tVC?
2nd Reviewer: u-—

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

Valirlatinn Area Comment*:

I. Technical holding times A Samplinq dates: |o /c\ /s 4

II. GC/MS Instrument performance check A
/ / 1

III. Initial calibration -A

IV. Continuing calibration/lSV'"* A C(a! ^

V. Blanks

VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates s;

VIII. Laboratory control samples -Sw LCS/D

IX. Regional Quality Assurance and Quality Control N

X. Internal standards SW

XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data

XVI. Field duplicates V, - 2D> Z O' >2

XVII. Field blanks StA)

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

CM 4^*71)

Validated Samples: MAvfcr" SCi\

, 1 EB093009-SQ1A4 W
y

it RSAR4-0.5B ^ 21 ‘v RSAR3-25B 5 31 '74c
2 7 RSAQ3-0.5B ^ 12 ^ RSAR4-1 OB 22 V RSAR3-35B 32 ■; ' J7*a>^56 -

3 * RSAQ3009-0.5B 13 3 RSAR4009-10B 23 RSAR3-38B y 33 ^ 17^7%- ^

4 ’ RSAQ3-1 OB 14* RSAR4-25B 24 TB100109-SQ1 hi 34

5 > RSAQ3-25B 15 * RSAR4-25BBt' 25 * SA190-38BMS ? 35

6 1 RSAQ3-41B 16 V RSAR4-37B 26 ^ SA190-38BMSD ]/ 36
>7 SA190-0.5B + t17 ' TB093009-SQ1 W 27 37

8
s
SA190-10B 18 1 TB093009-SQ3 , < 28 38

9 ,
/
SA190-25B 19 n RSAR3-0.5B $ 29 39

•>
10 SA190-38B . /

/ -y
20

/
RSAR3-10B 30 40

22109F1W.wpd
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client:
Project:
Sample Matrix:

Northgate Environmental 
Tronox LLC Henderson/2027.001 
Soil

Matrix Spike Summary 
Volatile Organic Compounds by GC/MS

Sample Name: SA190-38B
Lab Code: R0905567-010

Analytical Method: 8260B

Service Request: R0905567 
Date Collected: 9/30/09 
Date Received: 10/1/09 
Date Analyzed: 10/ 9/09

Units: gg/Kg 
Basis: Dry

Matrix Spike Duplicate Matrix Spike

Analyte Name
Sample
Result Result

RQ0909698-03
: Amount % Rec Result

RQ0909698-04 
: Amount % Rec

% Rec 
Limits RPD

RPD
Limit

1,1,1,2-TetracMoroethane ND 78.2 91.8 85 91.1 97.9 93 70 - 130 15 30
1,1,1-Trichloroethane (TCA) ND 104 91.8 113 105 97.9 107 70-130 1 30
1,1,2,2-Tetrachloroethane ND 66.9 91.8 73 69.7 97.9 71 70-130 4 30
1,1,2-Trichloroethane ND 71.4 91,8 78 75.9 97.9 78 70 - 130 6 30
1,1-Dichloroethane (1,1-DCA) ND 94.3 91.8 103 92.1 97.9 94 70 - 130 2 30
1,1 -Dichloroethene (1,1 -DCE) 0.62 97.7 91.8 106 101 97.9 102 70 - 130 3 30
1,1 -Dichloropropene ND 69.4 91.8 76 80.5 97.9 82 70 - 130 15 30
1,2,3-Trichlorobenzene ND 46,3 91.8 50 * 62.9 97.9 64 * 70 - 130 30 30
1,2,3-Trichloropropane ND 67.0 91.8 73 69.1 97.9 71 70 - 130 3 30
1,2,4-Trichlorobenzene ND 42.2 91.8 46 * 62.0 97.9 63 * 70 - 130 38 * 30
1,2,4-Trimethylbenzene ND 58.3 91.8 63 * 79.7 97.9 81 70 - 130 31 * 30
l,2-Dibroino-3-chloropropane (DBC ND 61.7 91.8 67 64.0 97.9 65 50 -150 4 30
1,2-Dibromoethane ND 67.8 91.8 74 73.0 97.9 75 70 - 130 7 30
1,2 -D i chlorobenzene ND 64.0 91.8 70 81.8 97.9 84 70 - 130 24 30
1,2-Dichloroethane ND 75.7 91.8 82 83.1 97.9 85 70-130 9 30
1,2-Dichloropropane ND 70.1 91.8 76 78.8 97.9 81 70 - 130 12 30
1,3,5-Trimethylbenzene ND 59.9 91.8 65 * 81.4 97.9 83 70 - 130 30 30
1,3 -Dichlorobenzene ND 59.8 91.8 65 * 79.5 97.9 81 70 - 130 28 30
1,3 -Dichloropropane ND 67.3 91.8 73 74,9 97.9 77 70 -130 11 30
1,4-Dichlorobenzene ND 61.1 91.8 67 * 81.5 97.9 83 70 - 130 29 30
2,2-Dichloropropane ND 97.1 91.8 106 98.1 97.9 100 70 - 130 1 30
2-Butanone (MEK) ND 81.8 91.8 89 75.8 97.9 77 50 -150 8 30
2-Chlorotoluene ND 59.0 91.8 64 * 79.6 97.9 81 70-130 30 30
2-Hexanone ND 41.4 91.8 45 * 47.8 97.9 49 * 70 - 130 14 30
2-Methyl-2-propanol ND 1880 1840 102 1630 1960 83 50 - 150 14 30
4-Chlorotoluene ND 60.2 91.8 66 * 80.0 97,9 82 70 - 130 28 30
4 -Isopropj'l toluene ND 58.3 91.8 64 * 84.1 97.9 86 70 -130 36 * 30
4-Methyl-2-pentanone ND 60.9 91.8 66 * 60.1 97.9 61 * 70 - 130 1 30
Acetone 20 129 91.8 119 102 97,9 85 50 - 150 23 30
Benzene ND 68.7 91.8 75 78.6 97.9 80 70 - 130 14 30
Bromobenzene ND 65.3 91.8 71 82.6 97.9 84 70 -130 24 30
Bromochloromethane ND 93.1 91.8 101 91.0 97.9 93 70 -130 2 30
Bromodichloromethane ND 79.1 91.8 86 87.0 97.9 89 70 -130 9 30

Comments:

Printed 11/19/09 7:44 Matrix Spike Summary
\Mnflow2\Stariims\LimsReps\MatrixSpike.rpt Superset Reference; 09-0000123367 rev 00
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client:
Project:
Sample Matrix:

Northgate Environmental 
Tronox LLC Henderson/2027.001 
Soil

Matrix Spike Summary 
Volatile Organic Compounds by GC/MS

Sample Name: SA190-38B
Lab Code: R0905567-010

Analytical Method: 8260B

Service Request: R0905567 
Date Collected: 9/30/09 
Date Received: 10/1/09 
Date Analyzed: 10/ 9/09

Units: gg/Kg 
Basis: Dry

Matrix Spike Duplicate Matrix Spike
Sample RQ0909698-03 RQ0909698-04 % Rec RPD

Analyte Name Result Result Amount % Rec Result Amount % Rcc Limits RPD Limit

Bromoform ND 72.9 91.8 79 82.0 97.9 84 70 - 130 12 30
Bromomethane ND 88.8 91.8 97 86.4 97.9 88 50 - 150 3 30
Carbon Tetrachloride ND 86,8 91.8 95 98.7 97.9 101 70 - 130 13 30
Chlorobenzene ND 70.2 91.8 76 86.6 97.9 89 70 - 130 21 30
Chloroethane ND 84.1 91.8 92 90.2 97.9 92 70 - 130 7 30
Chloroform 48 138 91.8 98 135 97.9 89 70-130 2 30
Chloromethane ND 81.3 91.8 89 80.3 97.9 82 70 - 130 1 30
Dibromochloromethane ND 79.7 91.8 87 88.3 97.9 90 70 - 130 10 30
Dibromomethane ND 70.5 91.8 77 78.7 97.9 80 70 - 130 11 30
Dichlorodifluoromethane (CFC 12) ND 73.0 91.8 80 70.5 97.9 72 70 - 130 4 30
Dichloromethane ND 90.3 91.8 98 91.0 97.9 93 70 - 130 1 30
Diisopropyl Ether ND 100 91.8 109 98.1 97.9 100 70 - 130 2 30
Ethyl tert-Butyl Ether ND 96.7 91.8 105 92,6 97.9 95 70 -130 4 30
Ethylbenzene ND 67.0 91.8 73 88,8 97.9 91 70 -130 28 30
Hexachlorobutadiene ND 55.0 91.8 60 * 92.1 97,9 94 70-130 50 * 30
Isopropylbenzene (Cumene) ND 62.4 91.8 68 * 83,2 97.9 85 70-130 29 30
Methyl tert-Butyl Ether ND 84.1 91.8 92 79.5 97.9 81 70-130 6 30
Naphthalene ND 58.7 91.8 64 68.7 97.9 70 50-150 16 30
Styrene ND 72.7 91.8 79 93.1 97.9 95 70 -130 25 30
Tetrachloroethene (PCE) ND 75,3 91.8 82 92.9 97.9 95 70 - 130 21 30
Toluene ND 70.2 91.8 76 83.2 97.9 85 70 - 130 17 30
Trichloroethene (TCE) ND 74.8 91.8 82 88.3 97.9 90 70 - 130 17 30
Trichlorofluoromethane (CFC 11) ND 108 91.8 117 109 97.9 112 70 - 130 2 30
Vinyl Chloride ND 90.3 91.8 98 90.0 97.9 92 70 - 130 0 30
cis-1,2-Dichloroethene ND 88.3 91.8 96 91.5 97.9 93 70 - 130 3 30
cis-1,3 -Dichloropropene ND 66.1 91.8 72 75,3 97.9 77 70 - 130 13 30
m,p-Xylenes ND 139 184 76 181 196 93 70 - 130 26 30
n-Butylbenzene ND 52.3 91.8 57 * 78.9 97.9 81 70 -130 41 * 30
n-Propylbenzene ND 58.2 91.8 63 * 79.9 97.9 82 70-130 31 * 30
o-Xylene ND 67.0 91.8 73 84.2 97.9 86 70 - 130 23 30
sec-Butylbenzene ND 57.7 91.8 63 * 81.0 97.9 83 70 - 130 34 * 30
tert-Amyl Methyl Ether ND 84.7 91.8 92 84.7 97.9 87 70 - 130 0 30
tert-Bufylbenzene ND 62.7 91.8 68 * 84.7 97.9 87 70 - 130 30 30
trans-1,2-Dichloroethene ND 87.5 91.8 95 88.2 97.9 90 70 - 130 1 30

'* V

Comments:

Printed 11/19/09 7:44 Matrix Spike Summary
\\lnflow2\Slarlims\LimsReps\MatrixSpUce.rpt SuperSet Reference: 09-0000123367 rev 00
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: Northgate Environmental
Project: Tronox LLC Henderson/2027.001
Sample Matrix: Soil

Lab Control Sample Summary 
Volatile Organic Compounds by GC/MS

Analytical Method: 8260B

Service Request: R0905567 
Date Analyzed: 10/ 7/09

Units: ug/Kg 
Basis: Dry

Analysis Lot: 173738

Lab Control Sample Duplicate Lab Control Sample
RQ0909637-03 RQ0909637-04 % Rec RPD

Analyte Name Result Expected % Rec Result Expected % Rec Limits RPD Limit
1,1,1,2-Tetrachloroethane 63.6 50.0 127 * 62.4 50.0 125 75 - 125 2 30
1,1,1-Trichloroethane (TCA) 64.2 50.0 128 * 58,5 50.0 117 75 -125 9 30
1,1,2,2-Tetrachloroethane 54.3 50.0 109 55.9 50.0 112 75 - 125 3 30
1,1,2-Trichloroethane 60.1 50.0 120 58.0 50,0 116 75 - 125 3 30
1,1-Dichloroethane (1,1-DCA) 58.3 50.0 117 53.0 50.0 106 75 - 125 10 30
1,1-Dichloroethene (1,1-DCE) 66.9 50.0 134 * 59.8 50.0 120 75 - 125 11 30
1, l-Dichloropropene 60.3 50.0 121 56.5 50,0 113 75 - 125 6 30
1,2,3 -Trichlorobenzene 59.3 50.0 119 58.3 50.0 117 75 - 125 2 30
1,2,3-Trichloropropane 54.9 50.0 110 58.9 50.0 118 75 - 125 7 30
1,2,4-Trichlorobenzene 57.9 50.0 116 54.9 50.0 110 75 - 125 5 30
1,2,4-Trimethylbenzene 54.0 50.0 108 52.5 50.0 105 75 -125 3 30
l,2-Dibromo-3-chIoropropane (DBCP) 57.5 50.0 115 60,0 50.0 120 75 - 125 4 30
1,2-Dibromoethane 60.8 50.0 122 60.5 50.0 121 75 -125 0 30
1,2-Dichlorobenzene 57.8 50.0 116 57.0 50.0 114 75 - 125 1 30
1,2-Dichloroethane 65.7 50,0 131 * 62.1 50.0 124 75 -125 6 30
1,2 -Dichloropropane 59.5 50.0 119 55.3 50.0 111 75 - 125 7 30
1,3,5-Trimethylbenzene 54.3 50.0 109 51,9 50.0 104 75 - 125 5 30
1,3 -D ichlorobenzene 54.3 50.0 109 52.1 50.0 104 75 - 125 4 30
1,3-Dichloropropane 58.0 50,0 116 55.7 50.0 111 75 - 125 4 30
1,4-D ichlorobenzene 56.9 50.0 114 55.5 50.0 111 75 - 125 3 30
2,2-Dichloropropane 60.3 50.0 121 57.6 50,0 115 75 - 125 5 30
2-Butanone (MEK) 58.6 50.0 117 59.8 50.0 120 75 - 125 2 30
2-Chlorotoluene 52.1 50.0 104 50.5 50.0 101 75 - 125 3 30
2-Hexanone 57.8 50.0 116 61.0 50.0 122 75 - 125 5 30
2-Methyl-2-propanol 1290 1000 129 + 1390 1000 139 * 75 - 125 8 30
4-Chlorotoluene 54.3 50.0 109 53.0 50.0 106 75 - 125 2 30
4 -Isopropyltoluene 54.6 50,0 109 52.6 50.0 105 75 -125 4 30
4-Methyl-2-pentanone 59.1 50.0 118 61.4 50.0 123 75 -125 4 30
Acetone 71.5 50.0 143 * 69.0 50.0 138 * 75 -125 3 30
Benzene 57.9 50.0 116 54.0 50.0 108 75 - 125 7 30
Bromobenzene 55.2 50.0 110 54.4 50.0 109 75 - 125 2 30
Bromochloromethane 63.1 50.0 126 * 58.5 50.0 117 75 - 125 7 30
Bromodichloromethane 64.7 50.0 129 * 60.0 50,0 120 75 - 125 7 30
Bromoform 60.7 50.0 121 60.8 50.0 122 75 - 125 0 30
Bromomethane 65.7 50.0 131 * 56.5 50.0 113 75 -125 15 30
Carbon Tetrachloride 67.7 50.0 135 * 65.0 50.0 130 * 75 - 125 4 30

Comments:

Printed 11/19/09 8:11 Lab Control Sample Summary
\Unflow2\Starlims\LinisRcps\LabContro]Samplc.ipt SuperSet Reference: 09-0000123367 rev 00
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client; Northgate Environmental
Project: Tronox LLC Henderson/2027.001
Sample Matrix: Soil

Lab Control Sample Summary 
Volatile Organic Compounds by GC/MS

Analytical Method: 8260B

Service Request: R0905567 
Date Analyzed: 10/ 7/09

Units: gg/Kg 
Basis: Dry

Analysis Lot: 173738

Lab Control Sample Duplicate Lab Control Sample
RQO909637-03 RQ0909637-04 % Rec RPD

Analyte Name Result Expected % Rec Result Expected % Rec Limits RPD Limit

Chlorobenzene 59.9 50.0 120 56.6 50.0 113 75 - L25 6 30
Chloroethane 65.3 50.0 131 * 59.8 50.0 120 75 -125 9 30
Chloroform 60.8 50.0 122 56.3 50.0 113 75 -125 8 30
Chloromethane 65.8 50.0 132 * 60.7 50.0 121 75 -125 8 30
Dibromochloromethane 68.2 50.0 136 * 66.1 50.0 132 * 75 -125 3 30
Dibromomethane 62.8 50.0 126 * 59.4 50.0 119 75 -125 6 30
Dichlorodifluoromethane (CFC 12) 58.2 50.0 116 51.9 50.0 104 75 - 125 12 30
Dichloromethane 58.8 50.0 118 55.7 50,0 111 75 - 125 5 30
Diisopropyl Ether 51.2 50.0 102 49.3 50.0 99 75 - 125 4 30
Ethyl tert-Butyl Ether 51.3 50.0 103 49.6 50.0 99 75 - 125 3 30
Ethylbenzene 59.7 50,0 119 57.4 50.0 115 75 - 125 4 30
Hexachlorobutadiene 56.9 50.0 114 53.4 50.0 107 75 -125 6 30
Isopropylbenzene (Cumene) 55.0 50.0 110 53.0 50,0 106 75 - 125 4 30
Methyl tert-Butyl Ether 57.2 50.0 114 55.6 50.0 111 75 - 125 3 30
Naphthalene 59.1 50.0 118 61.8 50.0 124 75 - 125 5 30
Styrene 65.2 50.0 130 * 62.7 50.0 125 75 - 125 4 30
Tetrachloroethene (PCE) 65.0 50.0 130 * 62.2 50.0 124 75 - 125 4 30
Toluene 58.9 50.0 118 55.7 50.0 111 75 - 125 5 30
Trichloroethene (TCE) 62.0 50.0 124 57.8 50.0 116 75 - 125 7 30
Trichlorofluoromethane (CFC 11) 70.9 50.0 142 * 64.1 50.0 128 * 75 - 125 10 30
Vinyl Chloride 66.3 50.0 133 * 62.2 50.0 124 75 - 125 6 30
cis-1,2-Dichloroethene 56.1 50.0 112 52.4 50.0 105 75 - 125 7 30
cis-1,3-Dichloropropene 58.3 50.0 117 56.5 50.0 113 75 - 125 3 30
m,p-Xylenes 125 100 125 119 100 119 75 - 125 5 30
n-Butylbenzene 52.1 50.0 104 49.4 50.0 99 75 - 125 5 30
n-Propylbenzene 52.3 50,0 105 50.3 50.0 101 75 -125 4 30
o-Xylene 60.5 50.0 121 57.2 50.0 114 75 -125 6 30
sec-Butylbenzene ■ 53.3 50.0 107 51.1 50.0 102 75 - 125 4 30
tert-Amyl Methyl Ether 46.4 50.0 93 45.7 50.0 91 75 -125 1 30
tert-Butylbenzene 55.5 50.0 111 53.3 50.0 107 75 - 125 4 30
trans-1,2-Dichloroethene 58.4 50.0 117 53.5 50.0 107 75 - 125 9 30
trans-1,3 -Dichloropropene 61.2 50,0 122 59.9 50.0 120 75 - 125 2 30

Comments:

Printed 1L/I9/09 8:11 Lab Control Sample Summary
VJnflDw2\Starlims\Lim5Reps\LabGantrolSample.rpt SuperSet Reference: 09-0000123367 rev 00
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LDC # VALIDATION FINDINGS WORKSHEET
sdg #: Field Duplicates

METHOD: GC/MS VOA (EPA SW 846 Method 8260B)

Y )N N/A
Y/N N/A

Were field duplicate pairs identified in this SDG?
Were target compounds detected in the field duplicate pairs?
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LDC Report# 22109G1

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

October 1 through October 5, 2009

December 16, 2009

Soil

Volatiles 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905626

Sample Identification

RSAR3-0.5BSPLP3 
RSAR3-35BSPLP3 
RSAQ4-10BSPLP3 
RSAQ4-32BSPLP3
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Introduction

This data review covers 4 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8260B for 
Volatiles.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XVI.

V:\LOGIN\TRONOXNG\22109G1 .TR4 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve 
to evaluate the compound. All coefficients of determination (r2) were greater than or equal 
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the 
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

Average relative response factors (RRF) for all volatile target compounds and system 
performance check compounds (SPCCs) were within method and validation criteria with 
the following exceptions:

Date Compound RRF (Limits) Associated Samples Flag AorP

9/18/09 2-Methyl-2-propanoI 0.028 (<0.05) All samples In SDG 
R0905626

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

A

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for 
calibration check compounds (CCCs).
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For the purposes of technical evaluation, all compounds were evaluated against the 
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria with the following exceptions:

Date Compound %D Associated Samples Flag A or P

10/20/09 Dichlorodifluoromethane 26.8 All samples in SDG R0905626 J+ (all detects) A

All of the continuing calibration RRF values were within method and validation criteria 
with the following exceptions:

Date Compound RRF (Limite) Associated Samples Flag A or P

10/20/09 2-Methyl-2-propanol 0.026 (>0.05) All samples in SDG R0905626 J (all detects) A
UJ (all non-detects)

V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks.

No field blanks were identified in this SDG.

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.
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X. Internal Standards

All internal standard areas and retention times were within QC limits.

XI. Target Compound Identifications

All target compound identifications were within validation criteria.

XII. Project Quantitation Limit

All project quantitation limits were within validation criteria.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples In SDG R0905626 All compounds reported below the PQL. J (all detects) A

XIII. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XIV. System Performance

The system performance was acceptable.

XV. Overall Assessment of Data

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

XVI. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\22109G1 .TR4 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Data Qualification Summary - SDG R0905626

SDG Sample Compound Flag Aor P Reason (Code)

R0905626 RSAR3-0.5BSPLP3 2-Methyl-2-propanol J (all detects) A Initial calibration (RRF)
RSAR3-35BSPLP3
RSAQ4-10BSPLP3 
RSAQ4-32BSPLP3

UJ (all non-detects) (c)

R0905626 RSAR3-0.5BSPLP3 Dichlorodifluoromethane J+ (all detects) A Continuing calibration
RSAR3-35BSPLP3
RSAQ4-10BSPLP3 
RSAQ4-32BSPLP3

(%D) (o)

R0905626 RSAR3-0.5BSPLP3 2-Methyl-2-propanol J (all detects) A Continuing calibration
RSAR3-35BSPLP3
RSAQ4-10BSPLP3 
RSAQ4-32BSPLP3

UJ (all non-detects) (RRF) (c)

R0905626 RSAR3-0.5BSPLP3 All compounds reported below J (all detects) A Project Quantitation Limit
RSAR3-35BSPLP3
RSAQ4-10BSPLP3 
RSAQ4-32BSPLP3

the PQL. (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Laboratory Blank Data Qualification Summary - SDG R0905626

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Field Blank Data Qualification Summary - SDG R0905626

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109G1 .TR4 7



Tronox Northgate Henderson
LDC #: 22109G1_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905626________ Staget
Laboratory: Columbia Analytical Services ^

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B)

Date:
Page: of J

Reviewer: 31
2nd Reviewer:

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

ValiHatinn Area Comments

I. Technical holding times Sampling dates: l°/^l - 6^

II. GC/MS Instrument performance check A
/

III. Initial calibration 'X ^no

IV. Continuing calibration/JSV^ .Svi) CAJ

V. Blanks A

VI. Surrogate spikes A

VII. Matrix spike/Matrix spike duplicates M 9ht>r

VIII. Laboratory control samples A va<;

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A-

XI. Target compound identification N

XII. Compound guantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data h
XVI. Field duplicates

XVII. Field blanks k)

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'" RSAR3-0.5BSPLP3 11 21 31

2~ RSAR3-35BSPLP3 12 _ fe/|c 22 32
~p—
3 RSAQ4-10BSPLP3 13 23 33

4 RSAQ4-32BSPLP3 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

22109G1W.wpd



LDC #:'r>zf64 6/ 
SDG #: Coiir

VALIDATION FINDINGS CHECKLIST Page: I of 3- 
Reviewer: ^Rt 

2nd Reviewer: ^,

Method: Volatiles (EPA SW 846 Method 8260B)

Validation Area Yes No NA Findings/Comments

l Tecftnicat boidincf times

All technical holding times were met.

Cooler temperature criteria was met.

II GC/MS Instrument performance check

Were the BFB performance results reviewed and found to be within the specified 
criteria?

Were all samples analyzed within the 12 hour clock criteria?

Ill Initial calibration

Did the laboratory perform a 5 point calibration prior to sample analysis?

Were all percent relative standard deviations (%RSD) and relative response factors 
(RRF) within method criteria for all CCCs and SPCCs?

Was a curve fit used for evaluation?

Did the initial calibration meet the curve fit acceptance criteria of > 0.990?

Were all percent relative standard deviations (%RSD) < 30% and relative response 
factors (RRF) > 0.05?

IV Continuing calibration

Was a continuing calibration standard analyzed at least once every 12 hours for each 
instrument?

Were all percent differences (%D) and relative response factors (RRF) within method 
criteria for all CCCs and SPCCs?

Were all percent differences (%D) < 25% and relative response factors (RRF) > 0.05?

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

Was a method blank analyzed at least once every 12 hours for each matrix and 
concentration?

Was there contamination in the method blanks? If yes, please see the Blanks validation 
completeness worksheet. - /

VI. Surrogate spikes

Were all surrogate %R within QC limits? 7

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a 
reanalysis performed to confirm samples with %R outside of criteria?

VII Matrix spike/Matnx spike duplicates

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

X

Was a MS/MSD analyzed every 20 samples of each matrix?

Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) 
within the QC limits?

Vlll Laboratory control samples .rx,,.

Was an LCS analyzed for this SDG?

VOA-SW_2.wpd version 2.0



LDC VALIDATION FINDINGS CHECKLIST
SDG Stt Cc\r-fjT

Page: 2- of a
Reviewer:

2nd Reviewer: ^,

Validation Area Yes No NA Findings/Comments

Was an LCS analyzed oer analytical batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the 
QC limits?

S'

IX Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed? S'

Were the performance evaluation (PE) samples within the acceptance limits? /

X Internal standards

Were internal standard area counts within -50% or +100% of the associated calibration 
standard?

Were retention times within + 30 seconds of the associated calibration standard? /

XI Target compound identification

Were relative retention times (RRTs) within + 0.06 RRT units of the standard? 7

Did compound spectra meet specified EPA "Functional Guidelines" criteria? /

Were chromatogram peaks verified and accounted for?

XII Compound guantitation/CRQLs

Were the correct internal standard (IS), quantitation ion and relative response factor 
(RRF) used to quantitate the compound?

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

'

XIII Tentatively identified compounds (TICs)

Were the major ions (> 10 percent relative intensity) in the reference spectrum 
evaluated in sample spectrum?

S^

Were relative intensities of the major ions within + 20% between the sample and the 
reference spectra? /

s

Did the raw data indicate that the laboratory performed a library search for all required 
peaks in the chromatograms (samples and blanks)?

XIV, System performance

System performance was found to be acceptable.

XV Overall assessment of data

Overall assessment of data was found to be acceptable.

XVI Field duplicates

Field duplicate pairs were identified in this SDG. /

Target compounds were detected in the field duplicates. s

XVII Field blanks
■C

Field blanks were identified in this SDG. s' s

Target compounds were detected in the field blanks. /
s

VOA-SW_2.wpd version 2.0
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LDC#: V^ioUrlit
SDG #: 'Sfc Cjr\rfy

VALIDATION FINDINGS WORKSHEET
Surrogate Results Verification

Page:__^
Reviewer:___

2nd reviewer:

of__L

-A*

METHOD: GC/MS VOA (EPA SW 846 Method 8260B)
&

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where:

£

SF = Surrogate Found 
SS = Surrogate Spiked

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Toluene-d8 4T0 st.c* "I m a
Bromofluorobenzene 10*1 M ____ /
1,2-Dichloroethane-d4
Dibromofluoromethane 4 / JT2-, lot k if < —-

Sample ID:

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Toluene-d8
Bromofluorobenzene
1,2-Dichloroethane-d4
Dibromofluoromethane

Sample ID:

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Toluene-d8
Bromofluorobenzene
1,2-Dichloroethane-d4
Dibromofluoromethane

Sample ID:

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Toluene-d8
Bromofluorobenzene
1,2-Dichlorbethane-d4
Dibromofluoromethane

Sample ID:

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Toluene-d8 -
Bromofluorobenzene
1,2-Dichloroethane-d4
Dibromofluoromethane

SURRCALC.1SB
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LDC #: ^0^ $) VALIDATION FINDINGS WORKSHEET
SDG #: Xf.- G/vt-r Sample Calculation Verification

Page:___LofJ__
Reviewer: CM/

2nd reviewer: 60^

THOD: GC/MS VOA (EPA SW 846 Method 8260B)
Yl N N/A Were all reported results recalculated and verified for all level IV samples?

N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = (A.KU(DF)
(A^XRRFXVJC/oS)

Ax = Area of the characteristic ion (EICP) for the
compound to be measured

Ae = Area of the characteristic ion (EICP) for the specific
internal standard

ls = Amount of internal standard added in nanograms
(ng)

RRF = Relative response factor of the calibration standard.
V0 = Volume or weight of sample pruged in milliliters (ml)

or grams (g).

Example: 

Sample I.D. h * B

Cone. = ( ( )(

= o.g^U3/L

Df = Dilution factor.
%S = Percent solids, applicable to soils and solid matrices

only.

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

RECALC-IS.wpd



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports 

LDC #22109

Semivolatiles



LDC Report# 22109A2a

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

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

August 5, 2009

December 9, 2009

Soil

Semivolatiles 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0904370

Sample Identification

RSAU5-0.5BSPLP2
RSAU5-0.5BSPLP3

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 2 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8270C for 
Semivolatiles.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XVI.

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

V:\LOGlN\TRONOXNG\22109A2A.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOQIN\TRONOXNG\22109A2A.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve 
to evaluate the compound. All coefficients of determination (r2) were greater than or equal 
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the 
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

Average relative response factors (RRF) for all semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for 
calibration check compounds (CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the 
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

The percent differences (%D) of the second source calibration standard were less than 
or equal to 25.0% for all compounds.

All of the continuing calibration RRF values were greater than or equal to 0.05 .

V:\LOGIN\TRONOXNG\22109A2A.TR3 4



V. Blanks

Method blanks were reviewed for each matrix as applicable. No semivolatile 
contaminants were found in the method blanks with the following exceptions:

Method Blank ID
Extraction

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

SPLP2-BLK 8/12/09 Bis (2-ethylhexyl) phthalate 0.89 ug/L RSAU5-0.5BSPLP2

SPLP3-BLK 8/13/09 Butylbenzylphthalate 0.19 ug/L RSAU5-0.5BSPLP3

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

No field blanks were identified in this SDG.

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag A or P

93644-LCS/D
(All samples in SDG
R0904370)

Pyridine 31 (50-120) 32 (50-120) " J- (all detects)
UJ (all non-detects)

P

IX. Regional Quality Assurance and Quality Control

Not applicable.

V:\LOGIN\TRONOXNG\22109A2A.TR3 5



X. Internal Standards

All internal standard areas and retention times were within QC limits.

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0904370 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

XVI. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\22109A2A.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0904370

SDG Sample Compound Flag AorP Reason (Code)

R0904370 RSAU5-0.5BSPLP2 Pyridine J- (all detects) P Laboratory control
RSAU5-0.5BSPLP3 UJ (all non-detects) samples (%R) (1)

R0904370 RSAU5-0.5BSPLP2 All compounds reported J (all detects) A Project Quantitation Limit
RSAU5-0.5BSPLP3 below the PQL. (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0904370

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Field Blank Data Qualification Summary - SDG R0904370

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 22109A2a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0904370_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C)

Page: J_of_J_ 
Reviewer: CTW/ ^ 

2nd Reviewer: "

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

Valirlatinn Araa Comments

I. Technical holding times t\ Sampling dates: t ft Z fc^

II. GC/MS Instrument performance check k
J

III. Initial calibration 7.

IV. Continuing calibration/ICV k C<M f\fA\

V. Blanks SlA

VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates hi

Vlll. Laboratory control samples /p

IX. Regional Quality Assurance and Quality Control N

X. Internal standards k
XI. Target compound identification N

XII. Compound guantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data k
XVI. Field duplicates k)

XVII. Field blanks kl

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:

M RSAU5-0.5BSPLP2 11 21 31

2 'RSAU5-0.5BSPLP3 12 22 32

3 ^ 8644 - Mh 13 23 33

iri IPI.P2 - 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

22109A2W.wpd





Pa
ge

:_
__

I o
f 

)
R

ev
ie

w
er

:
2n

d 
R

ev
ie

w
er

: 
(_ 
^



P
a9

e;
_

1 
of
 

/
R

ev
ie

w
er

:
2n

d 
R

ev
ie

w
er

: 
__

LD
C 

#:
SD

G
 #

: 
X

'r 
e 

C
v
^
t^

V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S 
W

O
R

K
S

H
E

E
T

 
L

ab
o

ra
to

ry
 C

o
n
tr

o
l 

S
am

p
le

s 
fL

C
S

I

M
ET

H
O

D
: G

C
/M

S 
BN

A
 (E

R
A

 S
W

 8
46

 M
et

ho
d 

82
70

C
)

ia
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"

.
'N

nN
/A
 

W
as

 a
 L

C
S 

re
qu

ire
d?

TT
 N

/A
 

W
er

e 
th

e 
LC

S/
LC

SD
 p

er
ce

nt
 r

ec
ov

er
ie

s 
(%

R
) a

nd
 th

e 
re

la
tiv

e 
pe

rc
en

t d
if

fe
re

nc
es

 (
R

PD
) w

ith
in

 th
e 

Q
C

 li
m

its
?

LC
SD

Qu
ali

fic
ati

on
s

As
so

cia
ted

 S
am

pl
es

%R
 (L

im
its

)
RP

D 
(L

im
its

)
LC

S/L
CS

D 
ID

Co
mp

ou
nd

%R
 (L

im
its

)
( 

)
32

- 
&

>~
l2

0 
)



LDC Report# 22109B2a

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 22 through September 23, 2009

December 9, 2009

Soil/Water

Semivolatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905402 

Sample Identification

RSAT7-0.5B RSAT7-44BMSD
RSAT7-10B
RSAT7-25B
RSAT7-44B
RSAT8-0.5B
RSAT8-10B
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-10B
SA203-30B
SA203-46B
EB092309-S01A4
SA148-0.5B
SA148-10B
SA148-30B
SA148-35B
SA148-45B
RSAT7-44BMS
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Introduction

This data review covers 20 soil samples and one water sample listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per ERA SW 
846 Method 8270C for Semivolatiles.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XVI.

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. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve 
to evaluate the compound. All coefficients of determination (r2) were greater than or equal 
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the 
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

Average relative response factors (RRF) for all semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for 
calibration check compounds (CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the 
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria with the following exceptions:
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Date Compound %D Associated Samples Flag AorP

10/6/09 Di-n-octylphthalate 25.9 SA148-10B
SA148-30B
SA148-35B
SA148-45B

J+ (all detects) A

The percent differences (%D) of the second source calibration standard were less than 
or equal to 25.0% for all compounds.

All of the continuing calibration RRF values were greater than or equal to 0.05 .

V. Blanks

Method blanks were reviewed for each matrix as applicable. No semivolatile 
contaminants were found in the method blanks with the following exceptions:

Method Blank ID
Extraction

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

96998-MB 9/28/09 Bis (2-ethylhexyl) phthalate 
Butylbenzylphthalate
Di-n-butylphthalate
Diethylphthalate

0.30 ug/L
0.46 ug/L
3.6 ug/L
0.27 ug/L

All water samples in SDG 
R0905402

96857-MB 9/25/09 Di-n-butylphthalate 36 ug/Kg All soil samples in SDG 
R0905402

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:

Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

EB092309-S01A4 Bis (2-ethylhexyl) phthalate 0.24 ug/L 0.24U ug/L

RSAT7-0.5B Di-n-butylphthalate 53 ug/Kg 53U ug/Kg

RSAT7-10B Di-n-butylphthalate 70 ug/Kg 70U ug/Kg

RSAT7-25B Di-n-butylphthalate 83 ug/Kg 83U ug/Kg

RSAT8-0.5B Di-n-butylphthalate 48 ug/Kg 48U ug/Kg

SA203-0.5B Di-n-butylphthalate 43 ug/Kg 43U ug/Kg
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Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

SA203-1 OB Di-n-butylphthalate 45 ug/Kg 45 U ug/Kg

SA148-10B Di-n-butylphthalate 41 ug/Kg 41U ug/Kg

SA148-30B Di-n-butylphthalate 47 ug/Kg 47U ug/Kg

Samples EB092309-S01A4 were identified as equipment blanks. No semivolatile 
contaminants were found in these blanks with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB092309-S01A4 9/23/09 Bis (2-ethylhexyl) phthalate 0.24 ug/L SA148-0.5B
SA148-10B
SA148-30B
SA148-35B
SA148-45B

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

Sample FB080309-SQ (from SDG R0904279) was identified as a field blank. No 
semivolatile contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB080309-SO 8/3/09 Bis (2-ethylhexyl) phthalate 
Butylbenzylphthalate
Diethylphthalate

2.0 ug/L
0.14 ug/L
0.36 ug/L

All soil samples in SDG 
R0905402

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

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.
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VIII. Laboratory Control Samples (LCS)

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag A or P

96998-LCS/D Di-n-butylphthalate 137 (50-120) 139 (50-120) _ J+ (all detects) P
(All water samples in
SDG R0905402)

96998-LCS/D Pyridine 38 (50-120) 33 (50-120) . J- (all detects) P
(All water samples in UJ (all non-detects)
SDG R0905402) 1,4-Dioxane 48 (50-120) 47 (50-120) - J- (all detects)

UJ (all non-detects)

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0905402 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.
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XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

XVI. Field Duplicates

Samples RSAT8-25B and RSAT8009-25B were identified as field duplicates. No 
semivolatiles were detected in any of the samples with the following exceptions:

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound RSAT8-25B RSAT8009-25B Flags AorP

Bis (2-ethylhexyl) phthalate 220 200 - 20 (<200) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0905402

SDG Sample Compound Flag Aor P Reason (Code)

R0905402 SA148-10B Di-n-octylphthalate J+ (all detects) A Continuing calibration
SA148-30B
SA148-35B
SA148-45B

(%D) (c)

R0905402 EB092309-S01A4 Di-n-butylphthalate J+ (all detects) P Laboratory control 
samples (%R) (I)

R0905402 EB092309-S01A4 Pyridine J- (all detects) P Laboratory control
UJ (all non-detects) samples (%R) (I)

1,4-Dioxane J- (all detects)
UJ (all non-detects)

R0905402 RSAT7-0.5B All compounds reported J (all detects) A Project Quantitation Limit
RSAT7-1 OB
RSAT7-25B
RSAT7-44B
RSAT8-0.5B
RSAT8-1 OB
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-1 OB
SA203-30B
SA203-46B
EB092309-S01A4
SA148-0.5B
SA148-10B
SA148-30B
SA148-35B
SA148-45B

below the PQL. (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0905402

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration A or P Code

R0905402 EB092309-SO1A4 Bis(2-ethylhexyl) phthalate 0.24U ug/L A bl

R0905402 RSAT7-0.5B Di-n-butylphthalate 53U ug/Kg A bl

R0905402 RSAT7-1 OB Di-n-butylphthalate 70U ug/Kg A bl

R0905402 RSAT7-25B Di-n-butylphthalate 83U ug/Kg A bl
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SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration AorP Code

R0905402 RSAT 8-0.5B Di-n-butylphthalate 48U ug/Kg A bl

R0905402 SA203-0.5B Di-n-butylphthalate 43U ug/Kg A bl

R0905402 SA203-10B Di-n-butylphthalate 45U ug/Kg A bl

R0905402 SA148-10B Di-n-butylphthalate 41U ug/Kg A bl

R0905402 SA148-30B Di-n-butylphthalate 47U ug/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Equipment Blank Data Qualification Summary - SDG R0905402

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Field Blank Data Qualification Summary - SDG R0905402

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson .
LDC #: 22109B2a_________ VALIDATION COMPLETENESS WORKSHEET Date: ^
SDG #: R0905402_________ Stage 2B Page: Npf 7
Laboratory: Columbia Analytical Services Reviewer: Q/l

2nd Reviewer:
METHOD: GC/MS Semivolatiles (ERA SW 846 Method 8270C)

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

Valiriatinn Araa CommAnts

I. Technical holding times A Sampling dates: ^/oej

II. GC/MS Instrument performance check A..
III. Initial calibration A ■2*

IV. Continuing calibration/ICV CW//ti) ^

V. Blanks A-
VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates A
VIII. Laboratory control samples 4\j /p

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data Pt

XVI. Field duplicates ■Ch) *»= 7,3

XVII. Field blanks 55 = /4 t *{

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: 
_____________ JtV) *

1 RSAT7-0.5B J" 11 SA203-10B 5 21 RSAT7-44BMSD S + 1 31 1

2 RSAT7-10B 12 SA203-30B 22
4-V
32

3 RSAT7-25B 13 SA203-46B , < 23 33

4 RSAT7-44B 14 | EB092309-SQ1A4 l\J 24 34

5 RSAT8-0.5B 15 SA148-0.5B ^ 25 35

6 RSAT8-1 OB 16 SA148-10B 26 36

7 RSAT8-25B /? 17 SA148-30B 27 37

8 RSAT8009-25B i> 18 SA148-35B 28 38

9 RSAT8-44B 19 SA148-45B 29 39

10 SA203-0.5B V 20 RSAT7-44BMS N J 30 40

22109B2W. wpd
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VALIDATION FINDINGS WORKSHEET
Field Duplicates

LDC #: 1 &gl k >*f VALIDATION FINDINGS WORKSHEET
SDG #: Field Duplicates

METHOD: GC/MS BNA (ERA SW 846 Method 8270C)

YjN N/A Were field duplicate pairs identified in this SDG?
Y/N N/A Were target compounds identified in the field duplicate pairs?

Page:_ 
Reviewer:, 

2nd reviewer:
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LDC Report# 22109C2a

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 23, 2009

December 9, 2009

Soil

Semivolatiles 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905434 

Sample Identification

SA148-10BSPLP2 
SA148-10BSPLP3 
SA148-35BSPLP2 
SA148-35BSPLP3

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 4 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 8270C for 
Semivolatiles.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XVI.

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. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve 
to evaluate the compound. All coefficients of determination (r2) were greater than or equal 
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the 
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

Average relative response factors (RRF) for all semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for 
calibration check compounds (CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the 
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria with the following exceptions:
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Date Compound %D Associated Samples Flag AorP

10/6/09 Di-n-octylphthalate 25.9 SA148-10BSPLP3 
97552-MB

J+ (all detects) A

The percent differences (%D) of the second source calibration standard were less than 
or equal to 25.0% for all compounds.

All of the continuing calibration RRF values were greater than or equal to 0.05 .

V. Blanks

Method blanks were reviewed for each matrix as applicable. No semivolatile 
contaminants were found in the method blanks with the following exceptions:

Method Blank ID
Extraction

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

SPLP-BLK1 9/28/09 Butylbenzylphthalate 0.22 ug/L SA148-10BSPLP2
SA148-35BSPLP2

97552-MB 10/5/09 Bis (2-ethylhexyl) phthalate 0.25 ug/L SA148-10BSPLP3
SA148-35BSPLP3

SPLP-BLK2 9/30/09 Bis (2-ethylhexyl) phthalate 
Butylbenzylphthalate
Di-n-butylphthalate
Diethylphthalate

1.9 ug/L
0.25 ug/L
1.2 ug/L

0.24 ug/L

SA148-10BSPLP3
SA148-35BSPLP3

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:

Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

SA148-10BSPLP2 Butylbenzylphthalate 0.11 ug/L 0.11U ug/L

SA148-35BSPLP2 Butylbenzylphthalate 0.17 ug/L 0.17U ug/L

SA148-10BSPLP3 Butylbenzylphthalate 0.12 ug/L 0.12U ug/L
Di-n-butylphthalate 1.8 ug/L 1.81) ug/L

No field blanks were identified in this SDG.
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VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag AorP

97226-LCS/D 
(SA148-10BSPLP2
SA148-35BSPLP2 
97226-MB
SPLP-BLK1)

Pyridine 24 (50-120) 41 (50-120) 53 (<30) J (all detects)
UJ (all non-detects)

P

97226-LCS/D 
(SA148-10BSPLP2
SA148-35BSPLP2 
97226-MB
SPLP-BLK1)

1,4-Dioxane 45 (50-120) 45 (50-120) J- (all detects)
UJ (all non-detects)

P

97552-LCS/D 
(SA148-10BSPLP3

Pyridine 21 (50-120) 24 (50-120) - J- (all detects)
UJ (all non-detects)

P

SA148-35BSPLP3 
97552-MB
SPLP-BLK2)

1,4-Dioxane 33 (50-120) 33 (50-120) J- (all detects)
UJ (all non-detects)

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.

XI. Target Compound Identifications

Raw data were not reviewed for this SDG.
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XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905434 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

XVI. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0905434

SDG Sample Compound Flag AorP Reason (Code)

R0905434 SA148-10BSPLP3 Di-n-octylphthalate J+ (all detects) A Continuing calibration 
(%D) (c)

R0905434 SA148-10BSPLP2 Pyridine J (all detects) P Laboratory control
SA148-35BSPLP2 UJ (all non-detects) samples (%R)(RPD) (I,Id)

R0905434 SA148-10BSPLP2 1,4-Dioxane J- (all detects) P Laboratory control
SA148-35BSPLP2 UJ (all non-detects) samples (%R) (I)

R0905434 SA148-10BSPLP3 Pyridine J- (all detects) P Laboratory control
SA148-35BSPLP3

1,4-Dioxane
UJ (all non-detects) 

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

samples (%R) (I)

R0905434 SA148-10BSPLP2 All compounds reported J (all detects) A Project Quantitation Limit
SA148-10BSPLP3
SA148-35BSPLP2
SA148-35BSPLP3

below the PQL. (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0905434

Compound Modified Final
SDG Sample TIC (RT in minutes) Concentration AorP Code

R0905434 SA148-10BSPLP2 Butyibenzylphthalate 0.11U ug/L A bl

R0905434 SA148-35BSPLP2 Butylbenzylphthalate 0.17U ug/L A bl

R0905434 SA148-10BSPLP3 Butyibenzylphthalate 0.12U ug/L A bl
Di-n-butylphthalate 1,8U ug/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Field Blank Data Qualification Summary - SDG R0905434

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22109C2a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905434_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivolatiles (ERA SW 846 Method 8270C)

Date:
Page: l of / 

Reviewer: iWl 
2nd Reviewer: i /—^

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

Validation Area Comments

I. Technical holding times Sampling dates: 'I /3'~3? /b *|

II. GC/MS Instrument performance check A
III. Initial calibration & % R-i d r ^

IV. Continuing calibration/ICV SmI

V. Blanks £t\)

VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates k)

VIII. Laboratory control samples VC1 /b

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A

XVI. Field duplicates M

XVII. Field blanks aJ

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: .
C tr!)

11 SA148-10BSPLP2 11 ! - Mb 21 31

2 ’J 'SA148-10BSPLP3 fe’^7^- MB 22 32

3 SA148-35BSPLP2 ts\ Spvp - ^ | 23 33

4 ■^A148-35BSPLP3 14 -J 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
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LDC Report# 22109D2a

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 28, 2009

December 9, 2009

Soil/Water

Semivolatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905524

Sample Identification

EB092809-S01A4 SA29-40BMS
EB092809-SO2A4 SA29-40BMSD
SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-10B
SA209009-10B
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B
SA212-30B
SA212-44B
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Introduction

This data review covers 20 soil samples and 2 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8270C for Semivolatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewAfelidation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XVI.

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. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve 
to evaluate the compound. All coefficients of determination (r2) were greater than or equal 
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the 
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

Average relative response factors (RRF) for all semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for 
calibration check compounds (CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the 
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria with the following exceptions:
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Date Compound %D Associated Samples Flag A or P

10/9/09 1,4-Dioxane 25.1 SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA29-40BMS
SA29-40BMSD
97330-MB

J+ (all detects) A

The percent differences (%D) of the second source calibration standard were less than 
or equal to 25.0% for all compounds.

All of the continuing calibration RRF values were greater than or equal to 0.05 .

V. Blanks

Method blanks were reviewed for each matrix as applicable. No semivolatile 
contaminants were found in the method blanks.

Samples EB092809-S01A4 and EB092809-SO2A4 were identified as equipment blanks. 
No semivolatile contaminants were found in these blanks with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB092809-S01A4 9/28/09 Bis (2-ethylhexyl) phthalate 
Diethylphthalate

0.24 ug/L
0.28 ug/L

All soil samples in SDG 
R0905524

EB092809-SO2A4 9/28/09 Bis (2-ethylhexyl) phthalate 1.4 ug/L All soil samples in SDG 
R0905524

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

Sample FB080309-SO (from SDG R0904279) was identified as a field blank. No 
semivolatile contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB080309-SO 8/3/09 Bis (2-ethylhexyl) phthalate 
Butyibenzylphthalate
Diethylphthalate

2.0 ug/L
0.14 ug/L
0.36 ug/L

All soil samples in SDG 
R0905524

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

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

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Although the MSD percent recovery (%R) was not within QC limits 
for one compound, the MS percent recovery (%R) was within QC limits and no data were 
qualified.

VIII. Laboratory Control Samples (LCS)

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag Aor P

97225-LCS/D Pyridine 24 (50-120) 41 (50-120) 53 (<30) J (all detects) P
(All water samples in UJ (all non-detects)
SDG R0905524)

97225-LCS/D 1,4-Dioxane 45 (50-120) 45 (50-120) _ J- (all detects) P
(All water samples in UJ (all non-detects)
SDG R0905524)

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:
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Sample Finding Flag A or P

All samples In SDG R0905524 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

XVI. Field Duplicates

Samples SA209-10B and SA209009-10B and samples SA212-13B and SA212009-13B 
were identified as field duplicates. No semivolatiles were detected in any of the samples 
with the following exceptions:

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA209-1 OB SA209009-1 OB Flags A or P

Di-n-butylphthalate 81 180U - 99 (<180) - -

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA212-13B SA212009-13B Flags A or P

Di-n-butylphthalate 39 38 - 1 (<180) - -

Hexachlorobenzene 110 140 24 (<50) - - -

Octachlorostyrene 71 110 43 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles > Data Qualification Summary > SDG R0905524

SDG Sample Compound Flag Aor P Reason (Code)

R0905524 SA29-0.5B 1,4-Dioxane J+ (all detects) A Continuing calibration
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B

(%D) (c)

R0905524 EB092809-SO1A4 Pyridine J (all detects) P Laboratory control
EB092809-SO2A4 UJ (all non-detects) samples (%R)(RPD) (I, Id)

R0905524 EB092809-SO1A4 1,4-Dioxane J- (all detects) P Laboratory control
EB092809-SO2A4 UJ (all non-detects) samples (%R) (I)

R0905524 EB092809-S01A4 All compounds reported J (all detects) A Project Quantitation Limit
EB092809-SO2A4
SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-10B
SA209009-1 OB 
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B 
SA212-30B
SA212-44B

below the PQL. (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0905524

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Equipment Blank Data Qualification Summary - SDG R0905524

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Field Blank Data Qualification Summary - SDG R0905524

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 22109D2a_________VALIDATION COMPLETENESS WORKSHEET
sdg #: R0905524_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C)

Date: ^/oT/ecj
Page: /iof ) 

Reviewer:
2nd Reviewer: ^

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

Validation Area Gnmm«nts

I. Technical holding times 4 Sampling dates: ^

II. GC/MS Instrument performance check fir
III. Initial calibration

f 1
A *2 kSb rv

IV. Continuing calibration/ICV Ct) f\CA

V. Blanks h
VI. Surrogate spikes A

VII. Matrix spike/Matrix spike duplicates £h)

VIII. Laboratory control samples XO> /p

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A

XVI. Field duplicates D, = U, )*> iv - t'f

XVII. Field blanks £i/\J F&i ),2. ~ r&ot 6z>6*i~se> CfiGyc+iy1/

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

Validated Samples:

t 1 EB092809-S01A4 ^ 11 SA209-0.5B S 21 SA29-40BMS 5 31

2 1 EB092809-SO2A4 . / 12 SA209-1 OB A 22 SA29-40BMSD y 3r> ' MP,

3 SA29-0.5B ^ 13 SA209009-10B ^ 23 33

4 SA29-10B 14 SA209-25B 24 34

5 SA29-25B 15 SA209-35B 25 35

6 SA29-40B 16 SA212-0.5B 26 36

7 SA120-0.5B 17 SA212-13B JV 27 37

8 SA120-10B 18 SA212009-13B t>-/ 28 38

9 SA120-25B /19 SA212-30B 29 39

10 SA120-43B V / 20 SA212-44B V 30 40
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LDC Report# 22109E2a

Laboratory Data Consultants, Inc.

Data Validation Report

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

Collection Date: September 29, 2009

LDC Report Date: December 9, 2009

Matrix: Soil/Water

Parameters: Semivolatiles

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905539

Sample Identification

EB092909-S01A4
EB092909-SO2A4
SA213-0.5B
SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-10B
SA193-25B

SA193-42B
SA193-2.5B
SA213-14BMS
SA213-14BMSD
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Introduction

This data review covers 22 soil samples and 2 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8270C for Semivolatiles.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XVI.

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

V:\LOGIN\TRONOXNG\22109E2A.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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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. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve 
to evaluate the compound. All coefficients of determination (r2) were greater than or equal 
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the 
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

Average relative response factors (RRF) for all semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for 
calibration check compounds (CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the 
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria with the following exceptions:
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Date Compound %D Associated Samples Flag AorP

10/6/09 Di-n-octylphthalate 25.9 All water samples in
SDG R0905539

J+ (all detects) A

10/8/09 Di-n-octylphthalate 26.8 SA213-30B
SA110-0.5B
SA110-25B
SA110-37B
SA110009-37B 
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-10B 
SA193-25B
SA193-42B

J+ (all detects) A

The percent differences (%D) of the second source calibration standard were less than 
or equal to 25.0% for all compounds.

All of the continuing calibration RRF values were greater than or equal to 0.05 .

V. Blanks

Method blanks were reviewed for each matrix as applicable. No semivolatile 
contaminants were found in the method blanks with the following exceptions:

Method Blank ID
Extraction

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

97551-MB 10/5/09 Bis (2-ethyl hexyl) phthalate 0.25 ug/L All water samples in SDG 
R0905539

97340-MB 10/1/09 Di-n-butylphthalate 38 ug/Kg SA213-0.5B
SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-10B
SA193-25B
SA193-42B
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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:

Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

EB092909-S01A4 Bis (2-ethylhexyl) phthalate 0.31 ug/L 0.31 U ug/L

EB092909-SO2A4 Bis (2-ethylhexyl) phthalate 1.2 ug/L 1,2U ug/L

SA213-14B Di-n-butylphthalate 41 ug/Kg 41U ug/Kg

SA213-44B Di-n-butylphthalate 86 ug/Kg 86U ug/Kg

SA110-10B Di-n-butylphthalate 47 ug/Kg 47U ug/Kg

SA110-25B Di-n-butylphthalate 48 ug/Kg 48U ug/Kg

SA110009-37B Di-n-butylphthalate 52 ug/Kg 52U ug/Kg

SA191-0.5B Di-n-butylphthalate 40 ug/Kg 40U ug/Kg

SA191-10B Di-n-butylphthalate 65 ug/Kg 65U ug/Kg

SA191-25B Di-n-butylphthalate 38 ug/Kg 38U ug/Kg

SA193-25B Di-n-butylphthalate 49 ug/Kg 49U ug/Kg

SA193-42B Di-n-butylphthalate 68 ug/Kg 68U ug/Kg

Samples EB092909-S01A4 and EB092909-SO2A4 were identified as equipment blanks. 
No semivolatile contaminants were found in these blanks with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB092909-S01A4 9/29/09 Bis (2-ethylhexyl) phthalate 0.31 ug/L All soil samples in SDG
Butylbenzylphthalate 0.18 ug/L R0905539

EB092909-S02A4 9/29/09 Bis (2-ethylhexyl) phthalate 1.2 ug/L All soil samples in SDG
Butylbenzylphthalate 0.16 ug/L R0905539

Sample concentrations were compared to concentrations detected in the equipment 
blanks as required by the QAPP. No sample data was qualified.
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Sample FB080309-SO (from SDG R0904279) was identified as a field blank. No 
semivolatile contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB080309-SO 8/3/09 Bis(2-ethylhexyl) phthalate 
Butylbenzylphthalate
Dlethylphthalate

2.0 ug/L
0.14 ug/L
0.36 ug/L

All soil samples in SDG 
R0905539

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

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

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

Vill. Laboratory Control Samples (LCS)

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag A or P

97551-LCS/D
(All water samples in

Pyridine 21 (50-120) 24 (50-120) - J- (all detects)
UJ (all non-detects)

P

SDG R0905539) 1,4-Dioxane 33 (50-120) 33 (50-120) J- (all detects)
UJ (all non-detects)

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.
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XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0905539 All compounds reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

XVI. Field Duplicates

Samples SA110-37B and SA110009-37B, samples SA191-40B and SA191009-40B, and 
samples SA193-10B and SA193009-1 OB were identified as field duplicates. No 
semivolatiles were detected in any of the samples with the following exceptions:

Compound

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA11-37B SA110009-37B

Acenaphthylene 10U 2.0 - 8 (<10) - -

Benzo(a)anthracene 11 15 - 4 (<10) - -

Benzo(a)pyrene 9.1 13 - 3.9 (S10) - -

Benzo(b)fluoranthene 13 16 - 3 (<10) - -

Benzo(g,h,i)perylene 10 16 - 6 (<10) - -
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Compound

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags Aor PSA11-37B SA110009-37B

Benzo(k)fluoranthene 10 17 - 7(s10) - -

Chrysene 16 21 - 5 (S10) - -

Di-n-butylphthalate 260U 52 - 208 (£260) - -

Fluoranthene 21 34 - 13 (<10) J (all detects) A

Hexachlorobenzene 8.6 8.9 - 0.3 (<10) - -

lndeno(1,2,3-cd)-pyrene 8.6 11 - 2.4 (<10) - -

Phenanthrene 11 19 - 8 (£10) - -

Pyrene 22 32 - 10 (£10) - -

Compound

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA191-40B SA191009-40B

Benzo (a) anthracene 2.9 2.5 - 0.4 (£8.3) - -

Benzo(a)pyrene 8.2U 2.5 - 5.7 (£8.2) - -

Benzo (b)f luoranthene 3.3 2.5 - 0.8 (£8.3) - -

Benzo(k)fluoranthene 8.2U 2.1 - 6.1 (<8.2) - -

Chrysene 3.3 3.4 - 0.1 (<8.3) - -

Fluoranthene 2.9 4.6 - 1.7 (£8.3) - -

Phenanthrene 2.9 2.5 - 0.4 (£8.3) - -

Pyrene 3.3 4.2 - 0.9 (£8.3) - -
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Compound

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPSA193-10B SA193009-1 OB

Benzo(a)anthracene 3.6 2.1 - 1.5 (S7.1) - -

Benzo (b)f luoranthene 5.7 7.1 U - 1.4 (S7.1) - -

Benzo(k)fluoranthene 5.0 7.1 U - 2.1 (<7.1) - -

Chrysene 5.7 2.9 - 2.8 (£7.1) - -

Fluoranthene 6.8 3.2 - 3.6 (£7.1) - -

Pyrene 5.4 3.6 - 1.8 (£7.1) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0905539

SDG Sample Compound Flag AorP Reason (Code)

R0905539 EB092909-S01A4 Di-n-octylphthalate J+ (all detects) A Continuing calibration
EB092909-SO2A4
SA213-30B
SA110-0.5B
SA110-25B
SA110-37B
SA110009-37B
SA191-1 OB
SA191-25B
SA191-40B
SA191009-40B 
SA193-0.5B
SA193-10B
SA193009-1 OB
SA193-25B
SA193-42B

(%D) (c)

R0905539 EB092909-S01A4 Pyridine J- (all detects) P Laboratory control
EB092909-SO2A4

1,4-Dioxane
UJ (all non-detects) 

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

samples (%R) (I)

R0905539 EB092909-S01A4 All compounds reported J (all detects) A Project Quantitation Limit
EB092909-SO2A4
SA213-0.5B
SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B 
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-1 OB 
SA193-25B
SA193-42B
SA193-2.5B

below the PQL. (sp)

R0905539 SA110-37B Fluoranthene J (all detects) A Field duplicates
SA110009-37B (Difference) (fd)
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0905539

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration A or P Code

R0905539 EB092909-S01A4 Bis (2-ethylhexyl) phthalate 0.31 U ug/L A bl

R0905539 EB092909-SO2A4 Bis(2-ethylhexyl) phthalate 1,2U ug/L A bl

R0905539 SA213-14B Di-n-butylphthalate 41U ug/Kg A bl

R0905539 SA213-44B Di-n-butylphthalate 86U ug/Kg A bl

R0905539 SA110-10B Di-n-butylphthalate 47U ug/Kg A bl

R0905539 SA110-25B Di-n-butylphthalate 48U ug/Kg A bl

R0905539 SA110009-37B Di-n-butylphthalate 52U ug/Kg A bl

R0905539 SA191-0.5B Di-n-butylphthalate 40U ug/Kg A bl

R0905539 SA191-10B Di-n-butylphthalate 65U ug/Kg A bl

R0905539 SA191-25B Di-n-butylphthalate 38U ug/Kg A bl

R0905539 SA193-25B Di-n-butylphthalate 49U ug/Kg A bl

R0905539 SA193-42B Di-n-butylphthalate 68U ug/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Equipment Blank Data Qualification Summary - SDG R0905539

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Field Blank Data Qualification Summary - SDG R0905539

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22109E2a_________ VALIDATION COMPLETENESS WORKSHEET
sdg #: R0905539_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C)

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

Validation Area nnmments

I. Technical holding times ■A Sampling dates:

II.' GC/MS Instrument performance check A
III. Initial calibration A ^ USD ^

IV. Continuing calibration/ICV SlJ CCaJ/i IM 'X

V. Blanks iW

VI. Surrogate spikes A

VII. Matrix spike/Matrix spike duplicates A
VIII. Laboratory control samples LG>/d

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A-
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentqtively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data /V

XVI. Field duplicates J), = 1/ H $>> ~

XVII.
f- '■

Field blanks SW fe>- 574o

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = foot provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: , . .
__________ ■■________ footer

t ) EB092909-SQ1A4 'W 11 SA110009-37B D, ^ 21 SA193-42B £ st I 7 ttl- Jhfc

2 f EB092909-SO2A4 , 12 SA191-0.5B J22y SA193-2.5B ' -

3 SA213-C.5B <> 13 SA191-10B 23 SA213-14BMS 33 -

4 SA213-14B 14 SA191-25B 24 SA213-14BMSD / 34

5 SA213-30B 15 SA191-40B P-x 25 35

6 SA213-44B 16 SA191009-40B ^ 26 36

7 SA110-0.5B 17 SA193-0.5B 27 37

8 SA110-10B 18 SA193-10B ^ 28 38

9 SA110-25B 19 SA193009-1 OB 29 39

10 SA110137 B ^1 ^ / 20 SA193-25B ' / 30 40

Date: I9/0*/*? 
Page: l of I 

Reviewer:
2nd Reviewer: v
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LDC#: 22109E2a 
SDG#:See cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page: 
Reviewer:, 

2nd Reviewer:

I of ^ 
^0'

1ETHOD: GC/MS SVGA (EPA SW 846 Method 8270C)
N NA Were field duplicate pairs identified in this SDG?

NA Were target analytes detected in the field duplicate pairs?

Compound Name
Cone (ug/Kg)

RPD
(<50%)

DHf Diff Limits Quals
(Parent Only)10 11

Acenaphthylene 10U 2.0 8 £10

Benzo(a)anthracene 11 15 4 £10

Benzo(a)pyrene 9.1 13 3.9 £10

Benzo(b)fluoranthene 13 16 3 £10

Benzo(g,h,i)perylene 10 16 6 £10

Benzo(k)fluoranthene 10 17 7 £10

Chrysene 16 21 5 £10

Di-n-butylphthalate 260U 52 208 £260

Fluoranthene 21 34 13 £10

Hexachlrobenzene 8.6 8.9 0.3 £10

lndeno(1,2,3-cd)-pyrene 8.6 11 2.4 £10

Phenanthrene 11 19 8 £10

Pyrene 22 32 10 £10

Compound Name
Cone ( ug/Kg)

RPD
(£50%)

Diff Diff Limits Quals
(Parent Only)15 16

Benzo(a)anthracene 2.9 2.5 0.4 £8.3

Benzo(a)pyrene 8.2U 2.5 5.7 £8.2

Benzo(b)fiuoranthene 3.3 2.5 0.8 £8.3

Benzo(k)fluoranthene 8.2U 2.1 6.1 £8.2

Chrysene 3.3 3.4 0.1 £8.3

Fluoranthene 2.9 4.6 1.7 £8.3

Phenanthrene 2.9 2.5 0.4 £8.3

Pyrene 3.3 4.2 0.9 £8.3 .
f -
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LDC#: 22109E2a 
SDG#:See cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page: 
Reviewer:, 

2nd Reviewer:
-'.3V

METHOD: GC/MS SVGA (EPA SW 846 Method 8270C)
N NA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?

Compound Name
Cone (ug/Kg)

RPD
(< 50%)

Diff Diff Limits Quals
(Parent Only)18 19

Benzo(a)anthracene 3.6 2.1 1.5 £7.1

Benzo(b)fluoranthene 5.7 7.1 U 1.4 £7.1

Benzo(k)fluoranthene 5.0 7.1U 2.1 £7.1

Chrysene 5.7 2.9 2.8 £7.1

Fluoranthene 6.8 3.2 3.6 £7.1

Pyrene 5.4 3.6 1.8 £7.1
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LDC Report# 22109F2a

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 30 through October 1, 2009

December 9, 2009

Soil/Water

Semivolatiles

Stage 2B

Columbia Analytical Sen/ices, Inc.

Sample Delivery Group (SDG): R0905567 

Sample Identification

EB093009-S01A4 SA190-38BMS
RSAQ3-0.5B SA190-38BMSD
RSAQ3009-0.5B
RSAQ3-10B
RSAQ3-25B
RSAQ3-41B
SA190-0.5B
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-10B
RSAR4009-10B
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-10B
RSAR3-25B
RSAR3-35B
RSAR3-38B
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Introduction

This data review covers 21 soil samples and one water sample listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8270C for Semivolatiles.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XVI.

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. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve 
to evaluate the compound. All coefficients of determination (r2) were greater than or equal 
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the 
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

Average relative response factors (RRF) for all semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for 
calibration check compounds (CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the 
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria with the following exceptions:
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Date Compound %D Associated Samples Flag A or P

10/6/09 Di-n-octylphthalate 25.9 All water samples in
SDG R0905567

J+ (all detects) A

10/13/09 Di-n-octylphthalate 29.4 RSAQ3009-0.5B J+ (all detects) A

The percent differences (%D) of the second source calibration standard were less than 
or equal to 25.0% for all compounds.

All of the continuing calibration RRF values were greater than or equal to 0.05 .

V. Blanks

Method blanks were reviewed for each matrix as applicable. No semivolatile 
contaminants were found in the method blanks with the following exceptions:

Method Blank ID
Extraction

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

97551-MB 10/5/09 Bis (2-ethylhexyl) phthalate 0.25 ug/L EB093009-S01A4

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
Compound

TIC (RT in minutes)
Reported

Concentration
Modified Final 
Concentration

EB093009-SO1A4 Bis (2-ethylhexyl) phthalate 0,44 ug/L 0.44U ug/L

Sample EB093009-S01A4 was identified as an equipment blank. No semivolatile 
contaminants were found in this blank with the following exceptions:
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Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB093009-S01A4 9/30/09 Bis (2-ethylhexyl) phthalate
Butylbenzylphthalate
Di-n-butylphthalate

0.44 ug/L
0.22 ug/L
1.0 ug/L

RSAQ3-0.5B
RSAQ3009-0.5B
RSAQ3-10B
RSAQ3-25B
RSAQ3-41B
SA190-0.5B
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-10B
RSAR4009-10B
RSAR4-25B
RSAR4-37B

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

Sample FB080309-SQ (from SDG R0904279) was identified as a field blank. No 
semivolatile contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB080309-SO 8/3/09 Bis (2-ethylhexyl) phthalate 
Butylbenzylphthalate
Diethylphthalate

2.0 ug/L
0.14 ug/L
0.36 ug/L

All soil samples in SDG 
R0905567

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

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. Surrogate 
recoveries (%R) were not within QC limits for RSAQ3-0.5B and RSAQ3009-0.5B. Since 
the sample was diluted out, no data were qualified.

VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits with the 
following exceptions:
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LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag AorP

97551-LCS/D Pyridine 21 (50-120) 24 (50-120) _ J- (all detects) P
(All water samples in UJ (all non-detects)
SDG R0905567) 1,4-Dioxane 33 (50-120) 33 (50-120) - J- (all detects)

UJ (all non-detects)

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905567 All compounds reported below the PQL J (ail detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

Samples RSAQ3-0.5B and RSAQ3009-0.5B and samples RSAR4-10B and RSAR4009-10B 
were identified as field duplicates. No semivolatiles were detected in any of the samples 
with the following exceptions:

Compound

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPRSAQ3-0.5B RSAQ3009-0.5B

2-Methylnaphthalene 380 21OU - 170 (£210) - -

Acenaphthylene 360 350 - 10 (£210) - -

Anthracene 290 280 - 10 (£210) - -

Benzo(a)anthracene 2200 2500 13 (<50) - - -

Benzo(a)pyrene 2500 3000 18 (<50) - - -

Benzo(b)fluoranthene 3600 4100 13 (<50) - - -

Benzo(g,h,i)perylene 3200 3500 9 (<50) - - -

Benzo(k)fluoranthene 2600 3300 24 (<50) - - -

Chrysene 4100 4800 16 (<50) - - -

Dibenz(a,h)anthracene 770 750 - 20 (£210) - -

Fluoranthene 5100 5900 15 (<50) - - -

Hexachlorobenzene 790 890 - 100 (£210) - -

lndeno(1,2,3-cd)-pyrene 2700 2900 7 (<50) - -

NAphthalene 64 21 OU - 146 (£210) -

Phenanthrene 1600 1900 17 (<50) - -

Pyrene 4700 5700 19 (<50) - -

Octachlorostyrene 430 480 - 50 (£210) -
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Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound RSAR4-1 OB RSAR4009-1 OB Flags AorP

Di-n-butylphthalate 50 43 - 7 (<180) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0905567

SDG Sample Compound Flag AorP Reason (Code)

R0905567 EB093009-S01A4 Di-n-octylphthalate J+ (all detects) A Continuing calibration
RSAQ3009-0.5B (%D) (c)

R0905567 EB093009-S01A4 Pyridine J- (all detects) P Laboratory control
UJ (all non-detects) samples (%R) (I)

1,4-Dioxane J- (all detects)
UJ (all non-detects)

R0905567 EB093009-S01A4 All compounds reported J (all detects) A Project Quantitation Limit
RSAQ3-0.5B
RSAQ3009-0.5B
RSAQ3-10B
RSAQ3-25B
RSAQ3-41B
SA190-0.5B
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-10B
RSAR4009-10B 
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-10B
RSAR3-25B
RSAR3-35B
RSAR3-38B

below the PQL (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0905567

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration Aor P Code

R0905567 EB093009-S01A4 Bis(2-ethylhe)(yl)phthalate 0.44U ug/L A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Equipment Blank Data Qualification Summary - SDG R0905567

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Field Blank Data Qualification Summary - SDG R0905567

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22l09F2a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905567_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivolatiles (ERA SW 846 Method 8270C)

Date:1

Reviewer 
2nd Reviewer:

Page: \ of J 
/iewer: ^ ,

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

Validation Area CnmmAnts

1. Technical holding times ft Sampling dates: /e ^

II. GC/MS Instrument performance check A
III. Initial calibration A
IV. Continuing calibration/ICV ccv Ad

V. Blanks

VI. Surrogate spikes -SW

VII. Matrix spike/Matrix spike duplicates A-
VIII. Laboratory control samples ta A

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A

XVI. Field duplicates s\h

XVII. Field blanks , iK)

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:
hjAder i Scj)

t ) EB093009-SQ1A4 W 11 RSAR4-0.5B S
•h 1
21 } SA190-38BMS ^ 31 I V5SJ-

f.
2 ■> 'RSAQ3-0.5B 5> 12 ' RSAR4-1 OB ^ *V22 * SA190-38BMSD y 32

1 > RSAQ3009-0.5B
>

13 RSAR4009-1 OB 23 33

4 ^ RSAQ3-10B 14 ^ RSAR4-25B 24 34

5 V RSAQ3-25B 15 V RSAR4-37B 25 35

6 RSAQ3-41B 16 V RSAR3-0.5B 26 36

7 *> SA190-0.5B 17 ^ RSAR3-10B 27 37

8 •» 'SA190-10B 18 ■’ RSAR3-25B 28 38

9 ” SA190-25B 19 RSAR3-35B 29 39

10 '
/SA190-38B J / 20 RSAR3-38B . 30 40
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VALIDATION FINDINGS WORKSHEET 
Field Duplicates

LDC#: 22109F2a 
SDG#:See cover

Page:____ I of )
Reviewer:______ (Kfl

2nd Reviewer:______ ^  y

METHOD: GC/MS SVOA (EPA SW846 Method 8270C)
N NA Were field duplicate pairs identified in this SDG?

Y/W NA Were target analytes detected in the field duplicate pairs?

Compound Name
Cone ( ug/Kg)

RPD
{<50%)

Diff Diff Limits Quals
{Parent Only)2 3

2-Methylnaphthalene 380 210U 170 £210

Acenaphthylene 360 350 10 £210

Anthracene 290 280 10 £210

Benzo(a)anthracene 2200 2500 13

Benzo(a)pyrene 2500 3000 18

Benzo(b)fluoranthene 3600 4100 13

Benzo(g,h,i)perylene 3200 3500 9

Benzo(k)fluoranthene 2600 3300 24

Chrysene 4100 4800 16

Dibenz(a,h)anthracene 770 750 20 <210

Fluoranthene 5100 5900 15

Hexachlrobenzene 790 890 100 £210

indeno(1,2,3-cd)-pyrene 2700 2900 7

NAphthalene 64 210U 146 £210

Phenanthrene 1600 1900 17

Pyrene 4700 5700 19

Octachlorostyrene 430 480 50 £210

Compound Name
Cone (ug/Kg)

RPD
(<50%)

Diff Diff Limits Quals
(Parent Only)12 13

Di-n-butylphthalate 50 43 7 £180

V:\FIELD DUPLICATES\22109F2a.wpd



LDC Report# 22109G2a

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

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

October 1 through October 5, 2009

December 16, 2009

Soil

Semivolatiles 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905626

Sample Identification

RSAR3-0.5BSPLP2
RSAR3-0.5BSPLP3
RSAR3-35BSPLP2
RSAR3-35BSPLP3
RSAQ4-10BSPLP2
RSAQ4-10BSPLP3
RSAQ4-32BSPLP2

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 7 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8270C for 
Semivolatiles.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XVI.

V:\LOGIN\TRONOXNG\22109G2A.TR4 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22109G2A.TR4 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each 
individual compound and less than or equal to 30.0% for calibration check compounds 
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve 
to evaluate the compound. All coefficients of determination (r2) were greater than or equal 
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the 
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

Average relative response factors (RRF) for all semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for 
calibration check compounds (CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the 
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria.

The percent differences (%D) of the second source calibration standard were less than 
or equal to 25.0% for all compounds.

All of the continuing calibration RRF values were greater than or equal to 0.05 .
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V. Blanks

Method blanks were reviewed for each matrix as applicable. No semivolatile 
contaminants were found in the method blanks with the following exceptions:

Method Blank ID
Extraction

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

98568-MB 10/19/09 Bis (2-ethyihexyl) phthalate 
Butylbenzylphthaiate

0.42 ug/L
0.16 ug/L

All samples in SDG
R0905626

SPLP-BLK2 10/12/09 Butylbenzylphthalate
Di-n-butylphthalate

0.15 ug/L
1.9 ug/L

RSAR3-0.5BSPLP2
RSAR3-35BSPLP2
RSAQ4-10BSPLP2 
RSAQ4-32BSPLP2

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:

Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

RSAR3-0.5BSPLP3 Butylbenzylphthalate 0.15 ug/L 0.15U ug/L

RSAR3-35BSPLP2 Butylbenzylphthalate 0.12 ug/L 0.12U ug/L
Di-n-butylphthalate 1.1 ug/L 1.1 U ug/L

RSAQ4-32BSPLP2 Bis (2-ethylhexyl) phthalate 0.27 ug/L 0.27U ug/L
Butylbenzylphthalate 0.14 ug/L 0.14U ug/L
Di-n-butylphthalate 1.1 ug/L 1.1 U ug/L

RSAQ4-10BSPLP2 Di-n-butylphthalate 0.92 ug/L 0.92U ug/L

No field blanks were identified in this SDG.

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

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

V:\LOGIN\TRONOXNG\22109G2A.TR4 5



VIII. Laboratory Control Samples (LCS)

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag AorP

98568-LCS/D
(All samples in SDG
R0905626)

Pyridine

1,4-Dioxane

21 (50-120)

38 (50-120)

18 (50-120)

35 (50-120) -

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

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

P

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.

XI. Target Compound Identifications

All target compound identifications were within validation criteria.

XII. Project Quantitation Limit

All project quantitation limits were within validation criteria.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905626 All compounds reported below the PQL. J (all detects) A

XIII. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XIV. System Performance

The system performance was acceptable.

V:\LOGIN\TRONOXNG\22109G2A.TR4 6



XV. Overall Assessment

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

XVI. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0905626

SDG Sample Compound Flag AorP Reason (Code)

R0905626 RSAR3-0.5BSPLP2 Pyridine J- (all detects) P Laboratory control
RSAR3-0.5BSPLP3 UJ (all non-detects) samples (%R) (I)
RSAR3-35BSPLP2 1,4-Dioxane J- (all detects)
RSAR3-35BSPLP3 
RSAQ4-10BSPLP2 
RSAQ4-10BSPLP3 
RSAQ4-32BSPLP2

UJ (all non-detects)

R0905626 RSAR3-0.5BSPLP2 All compounds reported J (all detects) A Project Quantitation Limit
RSAR3-0.5BSPLP3 
RSAR3-35BSPLP2 
RSAR3-35BSPLP3 
RSAQ4-10BSPLP2 
RSAQ4-10BSPLP3 
RSAQ4-32BSPLP2

below the PQL (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0905626

Compound Modified Final
SDG Sample TIC (RT in minutes) Concentration Aor P Code

R0905626 RSAR3-0.5BSPLP3 Butylbenzylphthalate 0.15U ug/L A bl

R0905626 RSAR3-35BSPLP2 Butylbenzylphthalate 0.12U ug/L A bl
Di-n-butylphthalate 1.1 U ug/L

R0905626 RSAQ4-32BSPLP2 Bis (2-ethylhexyl) phthalate 0.27U ug/L A bl
Butylbenzylphthalate 0.14U ug/L
Di-n-butylphthalate 1.1 U ug/L

R0905626 RSAQ4-10BSPLP2 Di-n-butylphthalate 0.92U ug/L A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Field Blank Data Qualification Summary - SDG R0905626

No Sample Data Qualified in this SDG

V:\LOGlN\TRONOXNG\22109G2A.TR4 8



Tronox Northgate Henderson
____ VALIDATION COMPLETENESS WORKSHEET
_____ Stage

Laboratory: Columbia Analytical Services |

LDC #: 22109G2a
SDG #: R0905626

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C)

Date: ”4 ^
Page: \ of_/_

Reviewer:
2nd Reviewer:

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

ValiHatinn Area Comment*;

I. Technical holding times A Samplinq dates: 10 /t\ ~ DC

II. GC/MS Instrument performance check h
I

III. Initial calibration A

IV. Continuing calibration/ICV h
C(AJ /\Ca] <^25 ^

V. Blanks A)
VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates A)

VIII. Laboratory control samples Sh)
/ Y ^

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A

XVI. Field duplicates H

XVII. Field blanks M

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: _ ,
Sin

1 \ RSAR3-0.5BSPLP2 +­11 ‘rg'sGZ-M£> . 21 31

2 2 RSAR3-0.5BSPLP3 |12 Sptp2.-fe,/lc ^
8f*>
22 32

3 ^ RSAR3-35BSPLP2
•—7 
13 " ZFLpZ-Aik (

*4 46/
23 " 33

4 ' RSAR3-35BSPLP3 14 24 34

5 ' .RSAQ4-10BSPLP2 15 25 35
V

6 RSAQ4-10BSPLP3 16 26 36

7 I RSAQ4-32BSPLP2 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

22109G2W.wpd



LDC #: VALIDATION FINDINGS CHECKLIST Page: ^ of 3-
SDG #: -Sfg Reviewer:

2nd Reviewer: pi y

Method: Semivolatiles (EPA SW 846 Method 8270C)

Were all samples analyzed within the 12 hour dock criteria?

lit Initial calibration___________ * «,

Were the DFTPP performance results reviewed and found to be within the specified 
criteria?

Did the laboratory perform a 5 point calibration prior to sample analysis?

Were ail percent relative standard deviations (%RSD) and relative response factors 
(RRF) within method criteria for all CCCs and SPCCs?____________________

Was a curve fit used for evaluation?

Did the initial calibration meet the curve fit acceptance criteria of > 0.990?

Were all percent relative standard deviations (%RSD) < 30% and relative response 
factors (RRF) > 0.05?

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument?

Were all percent differences (%D) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs?

Were all percent differences (%D) < 25% and relative response factors (RRF) > 
0.05?

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

Was a method blank analyzed for each matrix and concentration?

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet.

Were all surrogate %R within QC limits?

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
reanalysis performed to confirm %R?__________________________

If any %R was less than 10 percent, was a reanalysis performed to confirm %R?

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

Was a MS/MSD analyzed every 20 samples of each matrix?

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
RPD) within the QC limits?

SVOA-SW_2.wpd version 2.0



LDC #: 
SDG #:

~Z--3r\ 6^ VALIDATION FINDINGS CHECKLIST Page:_2_of_2_
Reviewer:

2nd Reviewer:

Validation Area Yes Mo NA Findings/Comments

Was an LCS analyzed oer extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within

Were performance evaluation (PE) samples performed?
■ P

■

S

Were internal standard area counts within -50% or +100% of the associated 
calibration standard?

Were retention times within + 30 seconds from the associated calibration standard? /

H■m

Were relative retention times (RRTs) within + 0.06 RRT units of the standard?

Did compound spectra meet specified EPA "Functional Guidelines" criteria? T*

Were chromatogram peaks verified and accounted for?

XII Compound quantitation/CRQLs mHI■
■■■ ------------- :------------

Were the correct internal standard (IS), quantitation ion and relative response factor 
(RRF) used to quantitate the compound?

/

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

■■■ - J

Were the major ions (> 10 percent relative intensity) in the reference spectrum 
evaluated in sample spectrum? '

Were relative intensities of the major ions within + 20% between the sample and the 
reference spectra? -

Did the raw data indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)?

SVOA-SW_2.wpd version 2.0
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LDC #: ^ VALIDATION FINDINGS WORKSHEET Page:___ !of_L
sdg #:__£i£_^vtr Surrogate Results Verification Reviewer: dv^

2nd reviewer: j{_ ✓
METHOD: GC/MS Semivolatiles (EPA SW846 Method 8270C)

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

% Recovery: SF/SS * 100 Where: SF = Surrogate Found
SS = Surrogate Spiked

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Nitrobenzene-d5 T2 , Ob I.SG 74 ■7 S' &

2-Fluorobiphenyi 1.7) %Jo
Terphenyi-d14 < ' _______4
Phenol-d5

1

2-FJuorophenol

2,4,6-Tribromophenol

2-Chlorophenol-d4

1,2-Dichlorobenzene-d4

Sample ID:.

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Nitrobenzene-d5

2-F!uorobiphenyl

Terphenyl-d14

Phenol-d5

2-Fluorophenol

2,4,6-Tribromophenol

2-Chlorophenol-d4

1,2-Dichlorobenzene-d4

Sample ID:

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Nitrobenzene-d5

2-Fluorobiphenyl

Terphenyl-d14

Phenol-d5

2-Fluorophenol

2,4,6-T ribromophenoi

2-Chlorophenol-d4

1,2-Dichlorobenzene-d4

SURRCALC.2S
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LDC #:_2Zi^ ^ VALIDATION FINDINGS WORKSHEET
sdg #: Src Sample Calculation Verification

METHOD: GC/MS BNA (EPA SW 846 Method 8270C)

Page:___| of /
Reviewer: Tv7/

2nd reviewer: fA /

Y\N N/A
Y/N N/A

Were all reported results recalculated and verified for all level IV samples?
Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = (AJ(Lf(V,)(DR(2.0)
(A!>)(RRF)(V0)(V,)(%S)

= Area of the characteristic ion (EICP) for the compound 
to be measured

A

A,

ls

V„

V,
V,
Df
%S

Area of the characteristic ion (EICP) for the specific 
internal standard
Amount of internal standard added in nanograms (ng)

Volume or weight of sample extract in milliliters (ml) or 
grams (g).
Volume of extract injected in microliters (ul)
Volume of the concentrated extract in microliters (ul) 
Dilution Factor.
Percent solids, applicable to soil and solid matrices only.

Example:

Sample I.D.

Cone. = ( )( \ • °Z) )( )

/L

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

RECALC.2S



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports 

LDC #22109

Chlorinated Pesticides



LDC Report# 22109A3a

Laboratory Data Consultants, Inc. 

Data Validation Report

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

Collection Date: August 5, 2009

LDC Report Date: December 9, 2009

Matrix: Soil

Parameters: Chlorinated Pesticides

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0904370

Sample Identification

RSAU5-0.5BSPLP2
RSAU5-0.5BSPLP3

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 2 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8081A for 
Chlorinated Pesticides.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewAfelidation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XIV.

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

V:\LOGlN\TRONOXNG\22109A3A.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNQ\22109A3A.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration 
and continuing calibration sections.

III. Initial Calibration

Initial calibration of single compounds were performed for the primary (quantitation) 
column and confirmation column as required by this method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

The individual 4,4’-DDT and Endrin breakdowns (%BD) were less than or equal to 15.0%.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No chlorinated pesticide 
contaminants were found in the method blanks.

No field blanks were identified in this SDG.

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

V:\LOGIN\TRONOXNQ\22109A3A.TR3 4



Sample Column Surrogate %R (Limits) Compound Flag Aor P

SPLP2-BLK Not specified Decachlorobiphenyl 29 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

P

SPLP3-BLK Not specified Decachlorobiphenyl 31 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

P

VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag A or P

93765LCS/D Endrin aldehyde 19 (50-130) 20 (50-130) . J- (all detects) P
(All samples in UJ (all non-detects)
SDG R0904370)

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.

b. GPC Calibration

GPC cleanup was not required and therefore not performed in this SDG.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

V:\l_OGIN\TRONOXNG\22109A3A.TR3 5



XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0904370 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\22109A3A.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Data Qualification Summary - SDG R0904370

SDG Sample Compound Flag A or P Reason (Code)

R0904370 RSAU5-0.5BSPLP2 Endrin aldehyde J- (all detects) P Laboratory control
RSAU5-0.5BSPLP3 UJ (all non-detects) samples (%R) (1)

R0904370 RSAU5-0.5BSPLP2 All compounds reported below J (all detects) A Project Quantitation Limit
RSAU5-0.5BSPLP3 the PQL (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 
R0904370

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG R0904370

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109A3A.TR3 7



Tronox Northgate Henderson
LDC #: 22109A3a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0904370_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC Chlorinated Pesticides (EPA SW 846 Method 8081 A)

Date: p/H /c<jt

Page: 1 of ) 
Reviewer: P/C 

2nd Reviewer: ^ ^

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

Valiriatinn Area (Tnmments

1. Technical holding times A Samplinq dates: S>/dz /o(\

II. GC/ECD Instrument Performance Check Qr
I

III. Initial calibration k

IV. Continuing calibration/ICV / CrA /\fA\ ^3-0 \

V. Blanks k
VI. Surrogate spikes

VII. Matrix spike/Matrix spike duplicates kl Ch'e^J c,p2-o

VIII. Laboratory control samples ICS /b 7

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data A
XIV. Field duplicates N

XV. Field blanks tl

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 ! RSAU5-0.5BSPLP2 11 21 31

2 7
/
RSAU5-0.5BSPLP3 12 22 32

3 ^ y7(rS„Mfr 13 23 33

4~) 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

22109A3aW.wpd
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LDC Report# 22109B3a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase 1 
Henderson, Nevada

Collection Date: September 22 through September 23

LDC Report Date: December 9, 2009

Matrix: Soil/Water

Parameters: Chlorinated Pesticides

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905402

Sample Identification

RSAT7-0.5B SA148-45B
RSAT7-10B RSAT7-44BMS
RSAT7-25B RSAT7-44BMSD
RSAT7-44B SA148-0.5BMS
RSAT8-0.5B
RSAT8-10B
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0 5B
SA203-10B
SA203-10BRE
SA203-30B
SA203-46B
E B092309-S01A4 
SA148-0.5B
SA148-10B
SA148-10BRE
SA148-30B
SA148-35B

SA148-0.5BMSD

Investigation,

2009
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Introduction

This data review covers 24 soil samples and one water sample listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8081A for Chlorinated Pesticides.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNQ\22109B3A.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22109B3A.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration 
and continuing calibration sections.

III. Initial Calibration

Initial calibration of single compounds were performed for the primary (quantitation) 
column and confirmation column as required by this method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds with the following exceptions:

Date Standard Column Compound %D
Associated

Samples Flag AorP

10/13/09 FC810 STX-CLP1 Endosulfan I 23.3 SA203-10BRE
SA148-10BRE 
97629-MB

J+ (all detects) A

The individual 4,4’-DDT and Endrin breakdowns (%BD) were less than or equal to 15.0%.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No chlorinated pesticide 
contaminants were found in the method blanks.

Sample EB092309-S01A4 was identified as an equipment blank. No chlorinated pesticide 
contaminants were found in this blank.

V:\LOGIN\TRONOXNG\22109B3A.TR3 4



Samples FB080309-SO (from SDG R0904279) and FB080309-SORE (from SDG
R0904279) were identified as field blanks. No chlorinated pesticide contaminants were
found in these blanks.

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

Sample Column Surrogate %R (Limits) Compound Flag AorP

SA203-1 OB Not specified T etrachloro-m-xylene 22 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

A

SA148-10B Not specified Decachlorobiphenyl 146 (40-140) All TCL compounds J+ (all detects) A

SA148-1OBRE Not specified T etrachloro-m-xylene 20 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

A

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Although the MS/MSD percent recoveries (%R) and relative percent 
differences (RPD) were not within QC limits for several compounds, the MS, MSD, LCS, 
or LCSD percent recoveries (%R) were within QC limits and no data were qualified.

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.

b. GPC Calibration

GPC cleanup was not required and therefore not performed in this SDG.

V:\LOGIN\TRONOXNG\22109B3A.TR3 5



XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0905402 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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 Compound Flag AorP

SA203-1 OB
SA148-1 OBRE

All TCL compounds X A

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

XIV. Field Duplicates

Samples RSAT8-25B and RSAT8009-25B were identified as field duplicates. No 
chlorinated pesticides were detected in any of the samples.

V:\LOGIN\TRONOXNG\22109B3A.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Data Qualification Summary - SDG R0905402

SDG Sample Compound Flag Aor P Reason (Code)

R0905402 SA203-1 OBRE Endosulfan I J+ (all detects) A Continuing calibration
SA148-1 OBRE (ICV %D) (c)

R0905402 SA203-10B All TCL compounds J- (all detects) A Surrogate spikes (%R)
SA148-1 OBRE UJ (all non-detects) (s)

R0905402 SA148-10B All TCL compounds J+ (all detects) A Surrogate spikes (%R)
(*)

R0905402 RSAT7-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
RSAT7-1 OB 
RSAT7-25B 
RSAT7-44B 
RSAT8-0.5B
RSAT8-1 OB
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-1 OB
SA203-1 OBRE
SA203-30B
SA203-46B
EB092309-S01A4
SA148-0.5B
SA148-10B
SA148-1 OBRE 
SA148-30B 
SA148-35B 
SA148-45B

the PQL. (SP)

R0905402 SA203-1 OB All TCL compounds X A Overall assessment of
SA148-1 OBRE data (o)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 
R0905402

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Equipment Blank Data Qualification Summary - SDG 
R0905402

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109B3A.TR3 7



No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG R0905402

V:\LOGIN\TRONOXNG\22109B3A.TR3 8



Tronox Northgate Henderson
LDC #: 22109B3a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R09054Q2_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC Chlorinated Pesticides (EPA SW 846 Method 8081A)

Date:^*^
Page: \>f F

Reviewer: SVC 
2nd Reviewer: __^

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

Valiriatinn Area (Trim merits

1. Technical holding times A Samplinq dates:

II. GC/ECD Instrument Performance Check h
III. Initial calibration h

IV. Continuing calibration/ICV

V. Blanks A
VI. Surrogate spikes Six)

VII. Matrix spike/Matrix spike duplicates iu)
VIII. Laboratory control samples A ioz/d

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data S\Al

XIV. Field duplicates hp V - 7,&

XV. Field blanks fvp

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: jCn’j +■ k/<vfr/''

1 ! RSAT7-0.5B $> 11 ^ SA203-1 OB 5 21 > cSA148-45B - 31 / fob

2 I RSAT7-10B 12^ SA203-10BRE 22 RSAT7-44BMS 32 ■>

3 I RSAT7-25B 13 V SA203-30B 23 RSAT7-44BMSD 33 ^ , ^ 7<m\ -

4 1 RSAT7-44B
V

14 SA203-46B / 24
o.5B

SA148-19BMS 34 f ^*7% - ^

5 1 RSAT8-0.5B 15^ EB092309-S01A4 W 25 SA148-WBMSD / 35

6 1 RSAT8-1 OB 16 V SA148-0.5B 5 26 36

r I RSAT8-25B t> 17 > SA148-10B 27 37

8 ! RSAT8009-25B 6 18* SA148-1 OBRE 28 38

9 ! RSAT8-44B 19 > SA148-30B 29 39

10 < SA203-0.5B ,
■ •>
20 SA148-35B ' 30 40

22109B3aW.wpd
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client:
Project:
Sample Matrix:

Northgate Environmental 
Tronox LLC Henderson/2027.001 
Soil

Matrix Spike Summary
Organochlorine Pesticides by Gas Chromatography

Sample Name: SA148-0.5B
Lab Code: R0905402-017

Service Request: R0905402 
Date Collected: 9/23/09 
Date Received: 9/24/09 
Date Analyzed: 10/ 5/09

Units: ag/Kg 
Basis: Dry

Analytical Method: 8081A 
Prep Method: EPA 3541

Matrix Spike Duplicate Matrix Spike
Sample RQ0909194-04 RQ0909194-05 % Rec RPD

Analyte Name Result Result Amount % Rec Result Amount % Rec Limits RPD Limit

4,4'-DDD ND 9.09 7.10 128 * 10.4 7.10 146 * 58 - 121 13 30
434’-DDE 26 30.3 7.10 60 33.5 7.10 105 56 - 125 10 30
4,4'-DDT 24 32.2 7.10 111 37.7 7.10 188 * 9-149 16 30
Aldrin ND 6.46 7.10 91 7.67 7.10 108 15-135 17 30
Dieldrin ND 12.6 7.10 178 * 13.6 7.10 191 * 25 - 150 7 30
Endosulfan I ND 8.38 7.10 118 8.73 7.10 123 * 56-119 4 30
Endosulfan II ND 16.2 7.10 227 * 11.7 7.10 165 * 65 - 127 32 * 30
Endosulfan Sulfate ND 13.5 7.10 190 * 15.0 7.10 211 * 37 - 122 10 30
Endrin ND 9.02 7.10 127 9.76 7.10 137 28 - 143 8 30
Endrin Aldehyde ND 11.1 7.10 156 * 13.2 7.10 186 * 18 - 135 18 30
Endrin Ketone ND 9.05 7.10 127 * 10.4 7.10 147 * 57 -123 14 30
Heptachlor ND 6.99 7.10 98 8.56 7.10 120 35 - 127 20 30
Heptachlor Epoxide ND 9.55 7.10 134 * 10.6 7.10 149 .* 61-120 10 30
Hexachlorobenzene 100 84.2 17.7 -96 # 118 17.7 95 # 20 -150 33 * 30
Methoxychlor ND 46.6 35.5 131 56.7 35.5 160 .* 38 - 149 20 30
alpha-BHC ND 6.14 7.10 86 7.53 7.10 106 53 - 130 20 30
alpha-Chlordane ND 8.45 7.10 119 9.37 7.10 132 * 27 - 130 10 30
beta-BHC 21 30.8 7.10 136 28.2 7.10 100 35 - 142 9 30
delta-BHC ND 6.43 7.10 90 8.02 7.10 113 44 - 119 22 30
gamma-BHC (Lindane) ND 6.11 7.10 86 6.64 7.10 93 37 -124 8 30
gamma-CMordane ND 13.9 7.10 195 * 15.4 7.10 216 * 38 - 127 10 30

Comments:

Printed 11/4/09 9:26 Matrix Spike Summary
\\Inflow2\S!arlims\LimsRcps\MatrixSpike.rpl SuperSet Reference: 09-0000122091 rev 00

@©325



V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S 
W

O
R

K
S

H
E

E
T

 
O

v
er

al
l 
A

ss
e
ss

m
e
n
t 

o
f 

D
at

a
L

D
C

#
:_

_
W

£
5

SD
G

 #
i

P
ag

e:
__

I 
of
 

>
R

ev
ie

w
er

: 
2n

d 
R

ev
ie

w
er

:

M
ET

H
O

D
: 

G
C

 P
es

tic
id

es
/P

C
B

s 
(E

PA
 S

W
84

6 
M

et
ho

d 
80

81
/8

08
2)

P
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
”.

Al
l a

va
ila

bl
e 

in
fo

rm
at

io
n 

pe
rta

in
in

g 
to

 th
e 

da
ta

 w
er

e 
re

vi
ew

ed
 u

si
ng

 p
ro

fe
ss

io
na

l j
ud

ge
m

en
t t

o 
co

m
pl

im
en

t t
he

 d
et

er
m

in
at

io
n 

of
 th

e 
ov

er
al

l q
ua

lit
y 

of
 th

e 
da

ta
.

W
as

 th
e 

ov
er

al
l q

ua
lit

y 
an

d 
us

ab
ili

ty
 o

f t
he

 d
at

a 
ac

ce
pt

ab
le

?

Sa
m

pl
e I

D
Fi

nd
in

g
Qu

ali
fic

ati
on

s
A

ss
oc

ia
te

d 
Sa

m
pl

es

C
om

m
en

ts
: V:

\V
ali

da
tio

n W
ork

sh
ee

ts\
Pe

sti
cid

es
\O

VR
.3S



LDC Report# 22109C3a

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 23, 2009

December 9, 2009

Soil

Chlorinated Pesticides 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905434 

Sample Identification

SA148-10BSPLP2 
SA148-10BSPLP3 
SA148-35BSPLP2 
SA148-35BSPLP3

Samples in this SDG underwent SPLP extraction

V:\LOGIN\TRONOXNG\22109C3A.TR3 1



Introduction

This data review covers 4 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8081A for 
Chlorinated Pesticides.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\22109C3A.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22109C3A.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration 
and continuing calibration sections.

III. Initial Calibration

Initial calibration of single compounds were performed for the primary (quantitation) 
column and confirmation column as required by this method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

The individual 4,4’-DDT and Endrin breakdowns (%BD) were less than or equal to 15.0%.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No chlorinated pesticide 
contaminants were found in the method blanks.

No field blanks were identified in this SDG.

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

V:\LOGIN\TRONOXNQ\22109C3A.TR3 4



Sample Column Surrogate %R (Limits) Compound Flag AorP

SPLP-BLK2 Not specified Decachlorobiphenyl 39 (40-140) All TCL compounds J- (all detects) P
UJ (all non-detects)

VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.

b. GPC Calibration

GPC cleanup was not required and therefore not performed in this SDG.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0905434 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

V:\LOGIN\TRONOXNG\22109C3A.TR3 5



XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOQIN\TRONOXNG\22109C3A.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Data Qualification Summary - SDG R0905434

SDG Sample Compound Flag A or P Reason (Code)

R0905434 SA148-10BSPLP2 
SA148-10BSPLP3 
SA148-35BSPLP2 
SA148-35BSPLP3

All compounds reported below 
the PQL.

J (all detects) A Project Quantitation Limit 
(sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 
R0905434

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG R0905434

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109C3A.TR3 7



Tronox Northgate Henderson
LDC #: 22109C3a_________ VALIDATION COMPLETENESS WORKSHEET
sdg #: R0905434_________ Stage 2B
La bo rato ry: Columbia Analytical Services

METHOD: GC Chlorinated Pesticides (EPA SW 846 Method 8081 A)

Date:
Page: lot ) 

Reviewer: -Wf,
2nd Reviewer: V~^

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

Validation Area Comments

I. Technical holding times fr Sampling dates: / 3 ^/d> 4

II. GC/ECD Instrument Performance Check A
III. Initial calibration Pr

IV. Continuing caiibration/ICV A
V. Blanks ft

VI. Surrogate spikes

VII. Matrix spike/Matrix spike duplicates K/ *-vvT

VIII. Laboratory control samples A tCS/D

IX. Regional guality assurance and guality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound guantitation and reported CRQLs N

XIII. Overall assessment of data A

XIV. Field duplicates W

XV. Field blanks

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

Validated Samples:
^ *r?

1 l SA148-10BSPLP2 11 | 172-It,-/HE) 21 31

2 ^ ^SA148-10BSPLP3 12 ' - l 22 32

3 I SA148-35BSPLP2 13 f -rpLP^Ilrl 23 33

4 ~3 'SA148-35BSPLP3 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

22109CSaW.wpd
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LDC Report# 22109D3a

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 28, 2009

December 9, 2009

Soil/Water

Chlorinated Pesticides 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905524

Sample Identification

EB092809-SO2A4
SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA209-0.5B
SA209-10B
SA209009-10B
SA209-25B
SA209-35B
SA29-40BMS
SA29-40BMSD
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Introduction

This data review covers 11 soil samples and one water sample listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8081A for Chlorinated Pesticides.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\22109D3A.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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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. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration 
and continuing calibration sections.

III. Initial Calibration

Initial calibration of single compounds were performed for the primary (quantitation) 
column and confirmation column as required by this method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds with the following exceptions:

Date Standard Column Compound %D
Associated

Samples Flag AorP

10/13/09 FC810 STX-CLP1 Endosulfan 1 23.3 All soil samples in 
SDG R0905524

J+ (all detects) A

The individual 4,4’-DDT and Endrin breakdowns (%BD) were less than or equal to 15.0%.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No chlorinated pesticide 
contaminants were found in the method blanks.

Sample EB092809-SQ2A4 was identified as an equipment blank. No chlorinated pesticide 
contaminants were found in this blank.

V:\LOGIN\TRONOXNG\22109D3A.TR3 4



Samples FB080309-SO (from SDG R0904279) and FB080309-SORE (from SDG
R0904279) were identified as field blanks. No chlorinated pesticide contaminants were
found in these blanks.

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Although the MSD percent recovery (%R) and MS/MSD relative 
percent difference (RPD) were not within QC limits for one compound, the MS percent 
recovery (%R) was within QC limits and no data were qualified.

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.

b. GPC Calibration

GPC cleanup was not required and therefore not performed in this SDG.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905524 All compounds reported below the PQL J (all detects) A

V:\LOGIN\TRONOXNG\22109D3A.TR3 5



Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SA209-10B and SA209009-10B were identified as field duplicates. No 
chlorinated pesticides were detected in any of the samples with the following exceptions:

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA209-1 OB SA209009-1 OB Rags Aor P

beta-BHC 1.7 1.6 - 0.1 (<1.8) - -

V:\LOGIN\TRONOXNG\22109D3A.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Data Qualification Summary - SDG R0905524

SDG Sample Compound Flag AorP Reason (Code)

R0905524 SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA209-0.5B
SA209-10B 
SA209009-10B 
SA209-25B 
SA209-35B

Endosulfan I J+ (all detects) A Continuing calibration 
(ICV %D) (c)

R0905524 EB092809-SO2A4
SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA209-0.5B
SA209-10B 
SA209009-1 OB 
SA209-25B 
SA209-35B

All compounds reported below 
the PQL.

J (all detects) A Project Quantitation Limit 
(sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 
R0905524

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Equipment Blank Data Qualification Summary - SDG 
R0905524

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG R0905524

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22109D3a_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905524_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC Chlorinated Pesticides (EPA SW 846 Method 8081 A)

Date: W‘ 
Page: \ of ) 

Reviewer: /VC’
2nd Reviewer: i/^—-

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

ValiHatinn Arp a nnmmpnts

I. Technical holding times A Sampling dates: ' 5 T

II. GC/ECD Instrument Perfomnance Check
i 1
A

/

III. Initial calibration &
IV. Continuing calibration/ICV SIa) /i 6\) ~ 3-0 'X

V. Blanks /V

VI. Surrogate spikes

VII. Matrix spike/Matrix spike duplicates -Su)

VIII. Laboratory control samples A LCS /p

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data /V

XIV. Field duplicates Shj fe
-

f J ''V

XV. Field blanks Up
1*9

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:

rf EB092809-SO2A4 M/ 11 SA29-40BMS $ 21 J ^ 72)7- btp 31

2 "5 SA29-0.5B S 12 SA29-40BMSD . ^ 22 ' S ^ Til ^ 32
C
O SA29-10B 13 23^ ^ 7C >5) ^ 33

4 » SA29-25B 14 24 34

5 * SA29-40B 15 25 35

6 £ SA209-0.5B 16 26 36

■ SA209-10B & 17 27 37
98 SA209009-10B ^ 18 28 38

9 ^ SA209-25B 19 29 39

10 ? SA209-35B 20 30 40
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LDC #:J22-U!3J>1/) 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Page:__ \ of J

METHOD: GC Pesticides/PCBs (EPA SW846 Method 8081/8082)

Reviewer: 
2nd reviewer:

Compound RPD

Compound RPD

Compound

f’^/inr'Antratinn ( \

RPD

FLDUP4.3S



LDC Report# 22109E3a

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

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

September 29, 2009

December 9, 2009

Soil

Chlorinated Pesticides 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905539

Sample Identification

SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
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Introduction

This data review covers 5 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8081A for 
Chlorinated Pesticides.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\22109E3A.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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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. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration 
and continuing calibration sections.

III. Initial Calibration

Initial calibration of single compounds were performed for the primary (quantitation) 
column and confirmation column as required by this method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds with the following exceptions:

Date Standard Column Compound %D
Associated
Samples Flag AorP

10/13/09 FC810 STX-CLP1 Endosulfan I 23.3 All samples In SDG 
R0905539

J+ (all detects) A

The individual 4,4’-DDT and Endrin breakdowns (%BD) were less than or equal to 15.0%.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No chlorinated pesticide 
contaminants were found in the method blanks.

Samples FB080309-SQ (from SDG R0904279) and FB080309-SCRE (from SDG 
R0904279) were identified as field blanks. No chlorinated pesticide contaminants were 
found in these blanks.

V:\LOGIN\TRONOXNG\22109E3A.TR3 4



VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.

b. GPC Calibration

GPC cleanup was not required and therefore not performed in this SDG.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0905539 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

V:\LOGIN\TRONOXNG\22109E3A.TR3 5



XIII. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SA191-40B and SA191009-40B were identified as field duplicates. No 
chlorinated pesticides were detected in any of the samples with the following exceptions:

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA191-40B SA191009-40B Flags A or P

Hexachlorobenzene 2.7 1.6 - 1.1 (<2.1) - -

V:\LOGIN\TRONOXNG\22109E3A.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Data Qualification Summary - SDG R0905539

SDG Sample Compound Flag AorP Reason (Code)

R0905539 SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B

Endosulfan I J+ (all detects) A Continuing calibration 
(ICV %D) (c)

R0905539 SA191-0.5B
SA191-10B 
SA191-25B 
SA191-40B
SA191009-40B

All compounds reported below 
the PQL.

J (all detects) A Project Quantitation Limit 
(sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 
R0905539

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG R0905539

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109E3A.TR3 7



Tronox Northgate Henderson
LDC #: 22109E3a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905539_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC Chlorinated Pesticides (EPA SW 846 Method 8081 A)

Date: /ocj
Page: \ of ^ 

Reviewer:
2nd Reviewer: __^

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

ValiHatinn Area Cnmmpnts

1. Technical holding times A Sampling dates: 4 /* ?

II. GC/ECD Instrument Performance Check -A
III. Initial calibration A

IV. Continuing calibration/ICV -ZC'I

V. Blanks

VI. Surrogate spikes A-

VII. Matrix spike/Matrix spike duplicates k)

VIII. Laboratory control samples * ICS /d

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data A

XIV. Field duplicates -siaI i> ~ iX

XV. Field blanks Art) FQ - Fe>cit>>o°i-so £ Fi>0)c4x7«i~)

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

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

-S6IZ.E-
D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples:
Sc})

1 SA191-0.5B TT j 21 31

2 SA191-10B 12 1 ' ^74 2^1 - ft 22 32

3 SA191-25B 13 23 33

4 SA191-40B ^ 14 24 34

5 SA191009-40B & 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

22109E3aW.wpd
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LDC #: ) 6 ^ ^3^
SDG #. ^ ^ Av—v

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Page: 1 of__
Reviewer:

2nd reviewer: ^ ^

METHOD: GC Pesticides/PCBs (EPA SW846 Method 8081/8082)

Y/N N/A 
» N/A

Were field duplicate pairs identified in this SDG?
Were target compounds detected in thie field duplicate pairs?

■ Compound

rtfin/'Antrafinn t /kjfa
(TH lu

RPD r?i
------------ Z7--------------

C

2, 7 ). 6 /.I (^2. ij> ; _

Compound

Prm/'ontratirvn / \

RPD

Compound

r^nn/*<*ntrs»firm / \

RPD

Compound

rxr\nr,ontraf-ir\n / \

RPD
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LDC Report# 22109F3a

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 30 through October 1, 2009

December 9, 2009

Soil

Chlorinated Pesticides 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905567

Sample Identification

RSAQ3-0.5B
RSAQ3-0.5BDL
RSAQ3009-0.5B
RSAQ3009-0.5BDL
RSAQ3-10B
RSAQ3-25B
RSAQ3-41B
RSAR4-0.5B
RSAR4-10B
RSAR4009-10B
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-10B
RSAR3-25B
RSAR3-35B
RSAR3-38B
RSAQ3-10BMS
RSAQ3-10BMSD
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Introduction

This data review covers 19 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8081A for 
Chlorinated Pesticides.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XIV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration 
and continuing calibration sections.

III. Initial Calibration

Initial calibration of single compounds were performed for the primary (quantitation) 
column and confirmation column as required by this method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds with the following exceptions:

Date Standard Column Compound %D
Associated
Samples Flag AorP

10/13/09 FC810 STX-CLP1 Endosulfan I 23.3 RSAQ3-0.5B 
RSAQ3-0.5BDL 
RSAQ3009-0.5B 
RSAQ3009-0.5BDL 
RSAQ3-10B 
RSAQ3-25B 
RSAQ3-41B 
RSAR4-0.5B
RSAR4-10B 
RSAR4009-10B 
RSAR4-25B 
RSAR4-37B 
RSAR3-0.5B
RSAR3-10B 
RSAR3-25B 
RSAR3-35B 
RSAR3-38B
RSAQ3-10BMS 
RSAQ3-10BMSD 
97629-MB

J+ (all detects) A
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The individual 4,4’-DDT and Endrin breakdowns (%BD) were less than or equal to 15.0%.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No chlorinated pesticide 
contaminants were found in the method blanks.

Samples FB080309-SO (from SDG R0904279) and FB080309-SORE (from SDG 
R0904279) were identified as field blanks. No chlorinated pesticide contaminants were 
found in these blanks.

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. Surrogate 
recoveries (%R) were not within QC limits for several samples. Since the samples were 
diluted out, no data were qualified.

VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.

b. GPC Calibration

GPC cleanup was not required and therefore not performed in this SDG.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.
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XII. Project Quantitation Limit

All project quantitation limits were within validation criteria with the following exceptions:

Sample Compound Finding Criteria Flag A or P

RSAQ3-0.5B 4,4’-DDE Sample result exceeded Reported result should be J (all detects) A
RSAQ3009-0.5B Hexachlorobenzene calibration range. within calibration range. J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0905567 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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 Compound Flag AorP

RSAQ3-0.5B 4,4’-DDE X A
RSAQ3009-0.5B Hexachlorobenzene X

RSAQ3-0.5BDL All TCL compounds except X A
RSAQ3009-0.5BDL 4,4’-DDE

Hexachlorobenzene

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

XIV. Field Duplicates

Samples RSAQ3-0.5B and RSAQ3009-0.5B, samples RSAQ3-0.5BDL and RSAQ3009- 
0.5BDL, and samples RSAR4-10B and RSAR4009-10B were identified as field duplicates. 
No chlorinated pesticides were detected in any of the samples with the following 
exceptions:
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Compound

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPRSAQ3-0.5B RSAQ3009-0.5B

4,4’-DDE 880 880 0 (<50) - - -

4,4'-DDT 190 210 10 (<50) - - -

Hexachlorobenzene 660 620 6 (<50) - - -

beta-BHC 150 140 7 (<50) - - -

Compound

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPRSAQ3-0.5BDL RSAQ3009-0.5BDL

4,4’-DDE 1100 1100 - 0 (<350) - -

4,4’-DDT 200 210 - 10 (<350) - -

Hexachlorobenzene 790 760 - 30 (<180) - -

beta-BHC 200 200 - 0 (<180) - -
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Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Chlorinated Pesticides - Data Qualification Summary - SDG R0905567

SDG Sample Compound Flag AorP Reason (Code)

R0905567 RSAQ3-0.5B Endosulfan 1 J+ (all detects) A Continuing calibration
RSAQ3-0.5BDL
RSAQ3009-0.5B
RSAQ3009-0.5BDL
RSAQ3-1 OB
RSAQ3-25B
RSAQ3-41B
RSAR4-0.5B
RSAR4-1 OB 
RSAR4009-1 OB 
RSAR4-25B 
RSAR4-37B 
RSAR3-0.5B
RSAR3-1 OB 
RSAR3-25B 
RSAR3-35B 
RSAR3-38B

(ICV %D) (c)

R0905567 RSAQ3-0.5B 4t4'-DDE J (all detects) A Project Quantitation Limit
RSAQ3009-0.5B Hexachlorobenzene J (all detects) (e)

R0905567 RSAQ3-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
RSAQ3-0.5BDL
RSAQ3009-0.5B
RSAQ3009-0.5BDL
RSAQ3-1 OB
RSAQ3-25B
RSAQ3-41B
RSAR4-0.5B
RSAR4-1 OB 
RSAR4009-1 OB 
RSAR4-25B 
RSAR4-37B 
RSAR3-0.5B
RSAR3-1 OB 
RSAR3-25B 
RSAR3-35B 
RSAR3-38B

the PQL. (sp)

R0905567 RSAQ3-0.5B 4,4'-DDE X A Overall assessment of
RSAQ3009-0.5B Hexachlorobenzene X data (o)

R0905567 RSAQ3-0.5BDL All TCL compounds except X A Overall assessment of
RSAQ3009-0.5BDL 4,4’-DDE

Hexachlorobenzene
data (o)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 
R0905567

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109F3A.TR3 8



No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG R0905567
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Tronox Northgate Henderson
LDC #: 22109F3a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905567_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC Chlorinated Pesticides (EPA SW 846 Method 8081 A)

Date:
Page:__^of I

Reviewer: JVC- 
2nd Reviewer: \/\y'

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

ValiHatinn Area (Tnmments

I. Technical holding times J Sampling dates: ^ /$0 - 16

II. GC/ECD Instrument Performance Check A
Ml. Initial calibration A
IV. Continuing calibration/ICV Sul C^j/\ (\j A 2-0

V. Blanks A
VI. Surrogate spikes SIa)

VII. Matrix spike/Matrix spike duplicates A
VIII. Laboratory control samples A LCI /D

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs £ In

XIII. Overall assessment of data

XIV. Field duplicates Sk) ^ - /( 3 ^ ~ 2,^ - f, >0

XV. Field blanks Mb F&? Fa (Sol el-SO c flC4c4i7‘il
Xo Kf

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 RSAQ3-0.5B £r 11 RSAR4-25B 2? * 31

2 RSAQ3-0.5BDL A' 12 RSAR4-37B 22 1 " ^77 5^ 1 32

3 RSAQ3009-0.5B
>

13 RSAR3-0.5B 23 33

4 RSAQ3009-0.5BDL ^ 14 RSAR3-1 OB 24 34

5 RSAQ3-1 OB 15 RSAR3-25B 25 35

6 RSAQ3-25B 16 RSAR3-35B 26 36

7 RSAQ3-41B 17 RSAR3-38B 27 37

8 RSAR4-0.5B 18 RSAQ3-10BMS 28 38

9 RSAR4-10B ^ 19 RSAQ3-10BMSD 29 39

10 RSAR4009-10B 20 30 40
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LDC
SDG #; Jff Cty^/

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:_ 
Reviewer: 

2nd reviewer:

iofjL

METHOD: GC Pesticides/PCBs (EPA SW846 Method 8081/8082)

Y) N N/A 
N N/A

Were field duplicate pairs identified in this SDG?
Were target compounds detected in thie field duplicate pairs?

• Compound
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LDC Report# 22109G3a

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

October 1 through October 5, 2009

December 16, 2009

Soil

Chlorinated Pesticides 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905626

Sample Identification

RSAR3-0.5BSPLP2 
RSAR3-0.5BSPLP3 
RSAR3-35BSPLP2 
RSAR3-35BSPLP3 
RSAQ4-10BSPLP2 
RSAQ4-10BSPLP3 
RSAQ4-32BSPLP2 
RSAQ4-32BSPLP3

Samples in this SDG underwent SPLP extraction

Investigation,
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Introduction

This data review covers 8 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8081A for 
Chlorinated Pesticides.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XIV.
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The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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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. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted othen/vise under initial calibration 
and continuing calibration sections.

III. Initial Calibration

Initial calibration of single compounds were performed for the primary (quantitation) 
column and confirmation column as required by this method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
compounds.

Retention times (RT) of all compounds in the calibration standards were within QC limits.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

Retention times (RT) of all compounds in the calibration standards were within QC limits. 

The individual 4,4’-DDT and Endrin breakdowns (%BD) were less than or equal to 15.0%.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No chlorinated pesticide 
contaminants were found in the method blanks.

No field blanks were identified in this SDG.

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

V:\LOGIN\TRONOXNG\22109G3A.TR4 4



Sample Column Surrogate %R (Limits) Compound Flag A or P

RSAQ4-10BSPLP2 Not specified Decachlorobiphenyl 38 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

P

SPLP2-BLK Not specified Decachlorobiphenyl 19 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

P

SPLP3-BLK Not specified Decachlorobiphenyl 20 (40-140) All TCL compounds J- (all detects) P
T etrachloro-m-xylene 37 (40-140) UJ (all non-detects)

VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.

b. GPC Calibration

GPC cleanup was not required and therefore not performed in this SDG.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All project quantitation limits were within validation criteria.

All compounds reported below the PQL were qualified as follows:

V:\LOGIN\TRONOXNG\22109G3A.TR4 5



Sample Finding Flag Aor P

All samples in SDG R0905626 All compounds reported below the PQL. J (all detects) A

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGlN\TRONOXNG\22109G3A.TR4 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Data Qualification Summary - SDG R0905626

SDG Sample Compound Flag AorP Reason (Code)

R0905626 RSAQ4-10BSPLP2 All TCL compounds J- (all detects) P Surrogate spikes (%R)
UJ (all non-detects) (s)

R0905626 RSAR3-0.5BSPLP2 All compounds reported below J (all detects) A Project Quantitation Limit
RSAR3-0.5BSPLP3 
RSAR3-35BSPLP2 
RSAR3-35BSPLP3 
RSAQ4-10BSPLP2 
RSAQ4-10BSPLP3 
RSAQ4-32BSPLP2 
RSAQ4-32BSPLP3

the PQL (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 
R0905626

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG R0905626

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109G3A.TR4 7



Tronox Northgate Henderson

sdg #: R0905626_________ Stage
Laboratory: Columbia Analytical Services

LDC #: 22109G3a_________ VALIDATION COMPLETENESS WORKSHEET

1

METHOD: GC Chlorinated Pesticides (EPA SW 846 Method 8081 A)

Page: tpf_j_
Reviewer:

2nd Reviewer: y

Date: tV*

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

Validation Area (Tommonfc;

I. Technical holding times k Sampling dates: ^/c>| —

II. GC/ECD Instrument Performance Check
' /

III. Initial calibration

IV. Continuing calibration/ICV A

V. Blanks A

VI. Surrogate spikes 5ia)

VII. Matrix spike/Matrix spike duplicates Kl CA>

VIII. Laboratory control samples A Us/h

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data A

XIV. Field duplicates N

XV. Field blanks 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: Sen')

t 1 RSAR3-0.5BSPLP2 7r 21 31

2 5 'RSAR3-0.5BSPLP3 12 \ -b)lr 22 32

3 1 RSAR3-35BSPLP2 13 ^ 23 33

4 ^ • RSAR3-35BSPLP3 14
I f •

24 34

5 1 RSAQ4-10BSPLP2 15 25 35

6 ' RSAQ4-10BSPLP3 16 26 36

7 1 RSAQ4-32BSPLP2 17 27 37
O'8 RSAQ4-32BSPLP3 18 28 38

9 19 29 39

10 20 30 40

■i ■
.

X 22109G3aW .wpd



VALIDATION FINDINGS CHECKLISTLDC
SDG

Page: I of ^ 
Reviewer: 3*/// 

2nd Reviewer: ^

Method: Pesticides/PCBs (EPA SW 846 Method 8081/8082)

Validation Area Yes No NA Findings/Comments

I Technical holding limes

All technical holding times were met.

Cooler temperature criteria was met.

It GC/ECD instrument performance cheek

Was the instrument performance found to be acceptable?

HE Initial caJlbration

Did the laboratory perform a 5 point calibration prior to sample analysis?

Was a linear fit used for evaluation? If yes, were all percent relative standard deviations 
(%RSD) < 20%?

Was a curve fit used for evaluation? If Yes, what was the acceptance criteria used?

Did the initial calibration meet the curve fit acceptance criteria?

Were the RT windows properly established?

Were the required standard concentrations analyzed in the initial calibration?

IV Continuing calibratiort

What type of continuing calibration calculation was performed? 4&D or %R -

Were Evaluation mix standards analyzed prior to the initial calibration and sample 
analysis?

Were endrin and 4,4'-DDT breakdowns < 15%.0 for individual breakdown in the 
Evaluation mix standards?

Was a continuing calibration analyzed daily?

Were all percent differences (%D) < 1jj9W) or percent recovieries 85-445%? X

Were all the retention times within the acceptance windows?
s'

Vr Blanks

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

Was a method blank analyzed for each matrix and concentration?

Were extract cleanup blanks analyzed with every batch requiring clean-up?

Was there contamination in the method blanks or clean-up blanks? If yes, please see 
the Blanks validation completeness worksheet.

VI Surrogate spikes

Were all surrogate %R within the QC limits?

If the percent recovery (%R) of one or more surrogates was outside QC limits, was a 
reanalysis performed to confirm %R?

If any %R was lass than 1D narnant was a raanalvsis narfnrmad to confirm %R? /

VII Matrix splke'Matnx spike duplicates

PEST-SW.IV version 1.0



VALIDATION FINDINGS CHECKLISTLDC#; O0! (r>H
SDG #:_____^

Page: >
Reviewer: j\^>

2nd Reviewer: ^

Validation Area Yes No NA Findings/Comments

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

Was a MS/MSD analyzed every 20 samples of each matrix?

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits?

s'

VHl Laboratory control samples

Was an LCS analyzed for this SDG? <

Was an LCS analyzed per extraction batch?
/

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within 
the QC limits? -

IX Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits? s'

X Target compound identification

Were the retention times of reported detects within the RT windows? S'
Xt Compound quantJtation/CRQLs

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions, dry 
weight factors, and clean-up activities applicable to level IV validation? /

XII System performance

System performance was found to be acceptable. z'
XIIL Overall assessment of data

Overall assessment of data was found to be acceptable.

mtfelddupacatee

Field duplicate pairs were identified in this SDG. /

Target compounds were detected in the field duplicates. /
s

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

PEST-SW.IV version 1.0
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LDC#: <34 VALIDATION FINDINGS WORKSHEET Page: 1 of /
SDG #: Surrogate Results Verification Reviewer: CV>7Z/

2nd reviewer: A /
METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) ^

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

% Recovery. SF/SS * 100 Where: SF = Surrogate Found
^ SS = Surrogate Spiked

Sample ID: ____________________________________________________

Surrogate Column
Surrogate

Spiked
Surrogate

Found
Percent

Recovery
Percent

Recovery
Percent

Difference

Reported Recalculated

T etrachloro-m-xylene

T etrachloro-m-xylene 7C V6
Decachlorobiphenyl . ^ 6 <*1
Decachlorobiphenyl

Sample ID:,

Surrogate Column
Surrogate

Spiked
Surrogate

Found
Percent

Recovery
Percent

Recovery
Percent

Difference

Reported Recalculated

Tetrachloro-m-xylene

Tetrachloro-m-xylene

Decachlorobiphenyl

Decachlorobiphenyl

Sample ID:

Surrogate Column
Surrogate

Spiked
Surrogate

Found
Percent

Recovery
Percent

Recovery
Percent

Difference

Reported Recalculated

T etrachloro-m-xylene

T etrachloro-m-xylene

Decachlorobiphenyl

Decachlorobiphenyl

Sample ID:

Surrogate Column
Surrogate

Spiked
Surrogate

Found
Percent

Recovery
Percent

Recovery
Percent

Difference

Reported Recalculated

T etrachloro-m-xylene

T etrachloro-m-xylene

Decachlorobiphenyl

Decachlorobiphenyl

Notes:

V:\Validation Worksheets\Pesticides\SURRCALC.3S
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METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082)

LDC ><5 VALIDATION FINDINGS WORKSHEET Page:___ ^ of )
sdg #: Sample Calculation Verification Reviewer: ^VC>

2nd reviewer:_______^

YiN N/A 
K N/A

Were all reported results recalculated and verified for all level IV samples?
Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Example:

Sample I.D.*/

Cone. ( 3*7, let,') C lf>M0

{ < 7) C I 06 6/Hi)

a ois*

X o . 0<?f >5/j^

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

Note:

C:\WPDOCS\WRK\PEST\RECALC.3S



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports 

LDC #22109

Polychlorinated Biphenyls



LDC Report# 22109A3b

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

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

August 5, 2009

December 9, 2009

Soil

Polychlorinated Biphenyls 

Stage 2B

Columbia Analytical Sen/ices, Inc.

Sample Delivery Group (SDG): R0904370

Sample Identification

RSAU5-0.5BSPLP2
RSAU5-0.5BSPLP3

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 2 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8082 for 
Polychlorinated Biphenyls.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewAfelidation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\22109A3B.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22109A3B.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration 
and continuing calibration sections.

III. Initial Calibration

Initial calibration of multicompound compounds were performed for the primary 
(quantitation) column as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated biphenyl 
contaminants were found in the method blanks.

No field blanks were identified in this SDG.

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

Sample Column Surrogate %R (Limits) Compound Flag AorP

SPLP2-BLK Not specified Decachlorobiphenyl 39 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

P

V:\LOGIN\TRONOXNG\22109A3B.TR3 4



Sample Column Surrogate %R (Limits) Compound Flag AorP

SPLP3-BLK Not specified Decachlorobiphenyl 35 (40-140) All TCL compounds J- (all detects) P
UJ (all non-detects)

VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.

b. GPC Calibration

GPC cleanup was not required and therefore not performed in this SDG.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0904370 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

V:\LOGIN\TRONOXNG\22109A3B.TR3 5



XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\22109A3B.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Data Qualification Summary - SDG R0904370

SDG Sample Compound Flag AorP Reason (Code)

R0904370 RSAU5-0.5BSPLP2 All compounds reported J (all detects) A Project Quantitation Limit
RSAU5-0.5BSPLP3 below the PQL. (SP)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
R0904370

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
R0904370

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109A3B.TR3 7



Tronox Northgate Henderson
LDC #: 22109A3b__________VALIDATION COMPLETENESS WORKSHEET
SDG #: R0904370_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC Polychlorinated Biphenyls (EPA SW 846 Method 8082)

Date; I
Page: 1 of ) 

Reviewer: 3^. 
2nd Reviewer: ^ ^

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

ValiHatinn Area Cnmments

I. Technical holding times h Sampling dates: t /bjT /fi ^

II. GC/ECD Instrument Performance Check hi
III. Initial calibration h
IV. Continuing calibration/ICV h ^CaJ/(cV 2-0 ^

V. Blanks ft
VI. Surrogate spikes i)

VII. Matrix spike/Matrix spike duplicates

VIII. Laboratory control samples * tcs/o

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data /V

XIV. Field duplicates k

XV. Field blanks ki

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

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

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples:

1 ! RSAU5-0.5BSPLP2 11 21 31

2~ > ''RSAU5-0.5BSPLP3 12 22 32

3 13 23 33

4 ) 14 24 34

5 ■* ' l 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40
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LDC Report# 2210963b

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 22 through September 23, 2009

December 9, 2009

Soil/Water

Polychlorinated Biphenyls 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905402

Sample Identification

RSAT7-0.5B
RSAT7-44B
RSAT8-0.5B
RSAT8-44B
EB092309-S01A4
SA148-10B
SA148-35B
RSAT7-44BMS
RSAT7-44BMSD
SA148-10BMS
SA148-10BMSD
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Introduction

This data review covers 10 soil samples and one water sample listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8082 for Polychlorinated Biphenyls.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\22109B3B.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22109B3B.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration 
and continuing calibration sections.

III. Initial Calibration

Initial calibration of multicompound compounds were performed for the primary 
(quantitation) column as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated biphenyl 
contaminants were found in the method blanks.

Sample EB092309-S01A4 was identified as an equipment blank. No polychlorinated 
biphenyl contaminants were found in this blank.

Samples FB080309-SC (from SDG R0904279) and FB080309-SCRE (from SDG 
R0904279) were identified as field blanks. No polychlorinated biphenyl contaminants 
were found in these blanks.

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

V:\LOGIN\TRONOXNG\22109B3B.TR3 4



Sample Column Surrogate %R (Limits) Compound Flag AorP

SA148-10B Not specified T etrachloro-m-xylene 26 (40-140) All TCL compounds J- (all detects) A
UJ (all non-detects)

VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.

b. GPC Calibration

GPC cleanup was not required and therefore not performed in this SDG.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905402 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

V:\LOGIN\TRONOXNG\22109B3B.TR3 5



XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\22109B3B.TR3 6



Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Data Qualification Summary - SDG R0905402

SDG Sample Compound Flag AorP Reason (Code)

R0905402 SA148-10B All TCL compounds J- (all detects) A Surrogate spikes (%R)
UJ (all non-detects) (s)

R0905402 RSAT7-0.5B All compounds reported J (all detects) A Project Quantitation Limit
RSAT7-44B
RSAT8-0.5B
RSAT8-44B
EB092309-S01A4
SA148-10B
SA148-35B

below the PQL. (®P)

Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
R0905402

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Equipment Blank Data Qualification Summary - SDG 
R0905402

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary > SDG 
R0905402

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109B3B.TR3 7



Tronox Northgate Henderson
LDC#: 22109B3b_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905402_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC Polychlorinated Biphenyls (EPA SW 846 Method 8082)

Date:
Page:_^ of '

Reviewer:
2nd Reviewer:

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

ValiHatinn Area Comments

I. Technical holding times A Sampling dates: ^— $■*>/0 ^

II. GC/ECD Instrument Performance Check W
f '

III. Initial calibration

IV. Continuing calibration/ICV OtA) f\(A 4: Q/5l

V. Blanks A
VI. Surrogate spikes 9K)

VII. Matrix spike/Matrix spike duplicates

VIII. Laboratory control samples fir us

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data A

XIV. Field duplicates Al

XV. Field blanks r C Rtf a?'i

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 t i
____________________->*> / T ht aAW

1 f RSAT7-0.5B S 11 SA148-10BMSD S 21 f 7 004- 31

2 I RSAT7-44B 12 22 ^ 32

3 ) RSAT8-0.5B 13 23 ^ 33

4 I RSAT8-44B « 14 24 34

5 "> "EB092309-S01A4 V 15 25 35

6 » SA148-10B S> 16 26 36

7 > SA148-35B 17 27 37

8 RSAT7-44BMS 18 28 38

9 RSAT7 -44B MSD 19 29 39

10 SA148-1 DBMS '' 20 30 40
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LDC Report# 22109C3b

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

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

September 23, 2009

December 9, 2009

Soil

Polychlorinated Biphenyls 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905434

Sample Identification

SA148-10BSPLP2 
SA148-10BSPLP3 
SA148-35BSPLP2 
SA148-35BSPLP3

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 4 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8082 for 
Polychlorinated Biphenyls.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\22109C3B.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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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. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration 
and continuing calibration sections.

III. Initial Calibration

Initial calibration of multicompound compounds were performed for the primary 
(quantitation) column as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated biphenyl 
contaminants were found in the method blanks.

No field blanks were identified in this SDG.

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

Sample Column Surrogate %R (Limits) Compound Flag AorP

SPLP-BLK2 Not specified Decachlorobiphenyl 36 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

P
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VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.

b. GPC Calibration

GPC cleanup was not required and therefore not performed in this SDG.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0905434 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Data Qualification Summary - SDG R0905434

SDG Sample Compound Flag AorP Reason (Code)

R0905434 SA148-10BSPLP2
SA148-10BSPLP3
SA148-35BSPLP2
SA148-35BSPLP3

All compounds reported 
below the PQL.

J (all detects) A Project Quantitation Limit 
(sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
R0905434

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
R0905434

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 22l09C3b__________VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905434_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC Polychlorinated Biphenyls (EPA SW 846 Method 8082)

Date: »>/»*/^ 
Page: \ of / 

Reviewer:
2nd Reviewer: I ,—

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

Validation Area Comments

I. Technical holding times h Sampling dates: ^ /:i~b

II. GC/ECD Instrument Performance Check

III. Initial calibration A
IV. Continuing calibration/ICV A CfriAb) ^ 20 ^

V. Blanks

VI. Surrogate spikes

VII. Matrix spike/Matrix spike duplicates d i o'

VIII. Laboratory control samples A- ICS A>

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data A
XIV. Field duplicates N

XV. Field blanks kJ

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:

r ! SA148-10BSPLP2 11 I 47 240 -toft 21 31

2'" ■> 'SA148-10BSPLP3 12 T ^ ^7074 - Mb 22 32

3 l SA148-35BSPLP2 13 ! £PLf-£>)k> 23 33

T 1 SA148-35BSPLP3 14 ^ " 1 - ^ 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
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LDC Report# 22109D3b

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 28, 2009

December 9, 2009

Soil

Polychlorinated Biphenyls 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905524 

Sample Identification

SA209-0.5B
SA209-35B
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Introduction

This data review covers 2 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8082 for 
Polychlorinated Biphenyls.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XIV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration 
and continuing calibration sections.

III. Initial Calibration

Initial calibration of multicompound compounds were performed for the primary 
(quantitation) column as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated biphenyl 
contaminants were found in the method blanks.

Samples FB080309-SC (from SDG R0904279) and FB080309-SCRE (from SDG 
R0904279) were identified as field blanks. No polychlorinated biphenyl contaminants 
were found in these blanks.

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits.
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VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.

b. GPC Calibration

GPC cleanup was not required and therefore not performed in this SDG.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0905524 All compounds reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Polychlorinated Biphenyls - Data Qualification Summary - SDG R0905524

SDG Sample Compound Flag Aor P Reason (Code)

R0905524 SA209-0.5B All compounds reported J (all detects) A Project Quantitation Limit
SA209-35B below the PQL. (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
R0905524

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Equipment Blank Data Qualification Summary - SDG 
R0905524

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
R0905524

No Sample Data Qualified in this SDG
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Polychlorinated Biphenyls - Data Qualification Summary - SDG R0905524

SDG Sample Compound Flag Aor P Reason (Code)

R0905524 SA209-0.5B All compounds reported J (all detects) A Project Quantitation Limit
SA209-35B below the PQL (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
R0905524

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
R0905524

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22109D3b__________VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905524_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC Polychlorinated Biphenyls (ERA SW 846 Method 8082)

_ , iO'/eS'A1) Date / 7
Page: ) of )

Reviewer: rtw£
2nd Reviewer: \ ,------

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

Valiriatinn Area ftnmments

I. Technical holding times fr Sampling dates: ^ A2 5 ‘J

II. GC/ECD Instrument Performance Check k\

III. Initial calibration

IV. Continuing calibration/ICV

V. Blanks A
VI. Surrogate spikes h

VII. Matrix spike/Matrix spike duplicates N

VIII. Laboratory control samples A US /D

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data
A

XIV. Field duplicates

XV. Field blanks uv fg = of 27O

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:

SA209-0.5B 11 21 31

2 SA209-35B 12 22 32

3" 13 23 33

4
I 1

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
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LDC Report# 22109F3b

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

October 1, 2009

December 9, 2009

Soil

Polychlorinated Biphenyls 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905567 

Sample Identification

RSAR3-0.5B
RSAR3-35B

Investigation,
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Introduction

This data review covers 2 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 8082 for 
Polychlorinated Biphenyls.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XIV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22109F3B.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration 
and continuing calibration sections.

III. Initial Calibration

Initial calibration of multicompound compounds were performed for the primary 
(quantitation) column as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated biphenyl 
contaminants were found in the method blanks.

Samples FB080309-SC (from SDG R0904279) and FB080309-SCRE (from SDG 
R0904279) were identified as field blanks. No polychlorinated biphenyl contaminants 
were found in these blanks.

VI. Surrogate Spikes

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

V:\LOGIN\TRONOXNQ\22109F3B.TR3 4



VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.

b. GPC Calibration

GPC cleanup was not required and therefore not performed in this SDG.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0905567 All compounds reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Data Qualification Summary - SDG R0905567

SDG Sample Compound Flag AorP Reason (Code)

R0905567 RSAR3-0.5B All compounds reported J (all detects) A Project Quantitation Limit
RSAR3-35B below the PQL. (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
R0905567

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
R0905567

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 22109F3b__________VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905567_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC Polychlorinated Biphenyls (ERA SW 846 Method 8082)

Date: I ^ f 
Page: 1 of / 

Reviewer:
2nd Reviewer: ^

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

Validation Arp a (Tommonts

I. Technical holding times •/r Sampling dates: ^ /o l f

II. GC/ECD Instrument Performance Check
\

k

III. Initial calibration /
IV. Continuing calibration/ICV

n
k Gab /\C4 — 20 "l

V. Blanks A
VI. Surrogate spikes 'ft
VII. Matrix spike/Matrix spike duplicates

VIII. Laboratory control samples •A IXS

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data

XIV. Field duplicates N

XV. Field blanks

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

Validated Samples:
I

1 RSAR3-0.5B ii 21 31

2 RSAR3-35B 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

22109F3bW.wpd



LDC Report# 22109G3b

Laboratory Data Consultants, Inc. 

Data Validation Report

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

Collection Date: October 1 through October 5, 2009

LDC Report Date: December 18, 2009

Matrix: Soil

Parameters: Polychlorinated Biphenyls

Validation Level: Stage 4

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905626

Sample Identification

RSAR3-0.5BSPLP2 
RSAR3-0.5BSPLP3 
RSAR3-35BSPLP2 
RSAR3-35BSPLP3 
RSAQ4-10BSPLP2 
RSAQ4-10BSPLP3 
RSAQ4-32BSPLP2 
RSAQ4-32BSPLP3

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 8 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8082 for 
Polychlorinated Biphenyls.

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 
Superfund Organic Methods Data Review (June 2008) 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 V.

Field duplicates are summarized in Section XIV.
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The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22109G3B.TR4 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration 
and continuing calibration sections.

III. Initial Calibration

Initial calibration of multicompound compounds were performed for the primary 
(quantitation) column as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
compounds.

Retention times (RT) of all compounds in the calibration standards were within QC limits.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

Retention times (RT) of all compounds in the calibration standards were within QC limits.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated biphenyl 
contaminants were found in the method blanks.

No field blanks were identified in this SDG.

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

V:\LOGIN\TRONOXNG\22109G3B.TR4 4



Sample Column Surrogate %R (Limits) Compound Flag AorP

SPLP2-BLK Not specified Decachlorobiphenyl 20 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

P

SPLP3-BLK Not specified Decachlorobiphenyl 23 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

P

VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.

b. GPC Calibration

GPC cleanup was not required and therefore not performed in this SDG.

XI. Target Compound Identification

All target compound identifications were within validation criteria.

XII. Project Quantitation Limit

All project quantitation limits were within validation criteria.

All compounds reported below the PQL were qualified as follows:

V:\LOGIN\TRONOXNG\22109G3B.TR4 5



Sample Finding Flag AorP

All samples in SDG R0905626 All compounds reported below the PQL J (all detects) A

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\22109G3B.TR4 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Data Qualification Summary - SDG R0905626

SDG Sample Compound Flag AorP Reason (Code)

R0905626 RSAR3-0.5BSPLP2 
RSAR3-0.5BSPLP3 
RSAR3-35BSPLP2 
RSAR3-35BSPLP3 
RSAQ4-10BSPLP2 
RSAQ4-10BSPLP3 
RSAQ4-32BSPLP2 
RSAQ4-32BSPLP3

All compounds reported 
below the PQL.

J (all detects) A Project Quantitation Limit 
(sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
R0905626

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
R0905626

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109G3B.TR4 7



Tronox Northgate Henderson
LDC #: 22109G3b_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905626_________ Stage IJ
Laboratory: Columbia Analytical Services \

METHOD: GC Polychlorinated Biphenyls (EPA SW 846 Method 8082)

Date:
Page: ^ of__j_

Reviewer: oVb
2nd Reviewer: ✓

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

Valirlafinn Area (Tommpnfc

1. Technical holding times & Sampling dates: fa ^ 1* /\s~ 1

II. GC/ECD Instrument Performance Check i)
III. Initial calibration A
IV. Continuing calibration/ICV A
V. Blanks £
VI. Surrogate spikes

VII. Matrix spike/Matrix spike duplicates hJ

VIII. Laboratory control samples A LCS 4

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data A

XIV. Field duplicates N

XV. Field blanks 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:

r i RSAR3-0.5BSPLP2 11 21 31
•v2 "RSAR3-0.5BSPLP3 12 >LP> 22 32

3 ^ RSAR3-35BSPLP2 13 ■> 23 33

4
*
RSAR3-35BSPLP3 14 24 34

5 ' RSAQ4-10BSPLP2 15 25 35

6 '' ^RSAQ4-10BSPLP3 16 26 36
\7 RSAQ4-32BSPLP2 17 27 37

8
/
RSAQ4-32BSPLP3 18 28 38

9 19 29 39

10 20 30 40

22109G3bW.wpd



VALIDATION FINDINGS CHECKLISTLDC #: 1 oet 6 &
SDG Cst/v-S

Page: 1 of^K
Reviewer:

2nd Reviewer: /_ ^

Method: Pestiddes/PCBs (EPA SW 846 Method 8081/8082)

Validation Area Yes No NA Findings/Comments

I Technical hoicimg times

All technical holding times were met.

Cooler temperature criteria was met.

II GC/ECD [nstniment performance check

Was the instrument performance found to be acceptable?
^-----

Ilf inttfal calibration

Did the laboratory perform a 5 point calibration prior to sample analysis?

Was a linear fit used for evaluation? If yes, were all percent relative standard deviations 
(%RSD) < 20%?

-

Was a curve fit used for evaluation? If Yes, what was the acceptance criteria used?

Did the initial calibration meet the curve fit acceptance criteria?

Were the RT windows properly established?

Were the required standard concentrations analyzed in the initial calibration?

IV Continuing calibration

What type of continuing calibration calculation was performed? __^%D or___ %R

Were Evaluation mix standards analyzed prior to the initial calibration and sample 
analysis? , s'

Were endrin and 4,4’-DDT breakdowns < 15%.0 for individual breakdown in the 
Evaluation mix standards?

S'

Was a continuing calibration analyzed daily?

Were all percent differences (%D) <45%:0 or percent recoveries'8S=TT5%? /

Were all the retention times within the acceptance windows?

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

Was a method blank analyzed for each matrix and concentration?

Were extract cleanup blanks analyzed with every batch requiring clean-up?

Was there contamination in the method blanks or clean-up blanks? If yes, please see 
the Blanks validation completeness worksheet.

VI Surrogate spikes

Were all surrogate %R within the QC limits? s'

If the percent recovery (%R) of one or more surrogates was outside QC limits, was a 
reanalysis performed to confirm %R?

If anv %R was Ipss than 10 narrent was a raanalvsis narformprl tn rnnfirm %R9

VII. Mairk spike/Matrix spike ttupScafes

PEST-SW.IV version 1.0



VALIDATION FINDINGS CHECKLISTLDC
SDG #: Jo Cc^y

Page: ^of ^
Reviewer: 3^

2nd Reviewer: ff_

Validation Area Yes No NA Findings/Comments

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

y
X

Was a MS/MSD analyzed every 20 samples of each matrix? ■

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits?

y

VIII laboratory control samples

Was an LCS analyzed for this SDG? s

Was an LCS analyzed per extraction batch? y

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within 
the QC limits? y'

-

IX Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed? Z'

Were the performance evaluation (PE) samples within the acceptance limits? z
y

X Target compound Identification

Were the retention times of reported detects within the RT windows?

Xt compound quantitafton/CROLs

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions, dry 
weight factors, and clean-up activities applicable to level IV validation? z
XII System performance

System performance was found to be acceptable.

XIII Overall assessment of data

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.
y

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.
y

y
Target compounds were detected in the field blanks. y

y

PEST-SW.IV version 1.0
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LDC #: it
SDG #' .Cv/ Cst/^-*~y

VALIDATION FINDINGS WORKSHEET
Surrogate Results Verification

Page:_
Reviewer:.

2nd reviewer:
METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082)

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

% Recovery SF/SS * 100 Where: SF = Surrogate Found
, . SS = Surrogate Spiked

Surrogate Column
Surrogate

Spiked
Surrogate

Found
Percent

Recovery
Percent

Recovery
Percent

Difference

Reported Recalculated

T etrachloro-m-xylene

T etrachloro-m-xylene 1t>D &<(
Decachlorobiphenyl v V 6 C. C 7 67 J-
Decachlorobiphenyl

/ /

Sample ID:

Surrogate Column
Surrogate

Spiked
Surrogate

Found
Percent

Recovery
Percent

Recovery
Percent

Difference

Reported Recalculated

T etrachloro-m-xylene

T etrachloro-m-xylene

Decachlorobiphenyl

Decachlorobiphenyl

Sample ID:

Surrogate Column
Surrogate

Spiked
Surrogate

Found
Percent

Recovery
Percent

Recovery
Percent

Difference

Reported Recalculated

T etrachloro-m-xylene

Tetrachloro-m-xylene

Decachlorobiphenyl

Decachlorobiphenyl

Sample ID:

Surrogate Column
Surrogate

Spiked
Surrogate

Found
Percent

Recovery
Percent

Recovery
Percent

Difference

Reported Recalculated

T etrach loro-m-xylene

Tetrachloro-m-xylene

Decachlorobiphenyl

Decachlorobiphenyl

Notes:

V:\Validation Worksheets\Pesticides\SURRCALC.3S
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Were all reported results recalculated and verified for all level IV samples?Y N/N/A

Example:

Sample 1.0.

Cone. = (

Calculated
Concentration

Reported
Concentration

QualificationSample ID Compound

Note:

C:\WPDOCS\WRK\PEST\RECALC.3S



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports 

LDC #22109

Polychlorinated Biphenyls as Congeners



LDC Report# 22109A3C

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

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

August 5, 2009

December 9, 2009

Soil

Polychlorinated Biphenyls as Congeners 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0904370

Sample Identification

RSAU5-0.5BSPLP2
RSAU5-0.5BSPLP3

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 2 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 1668A for 
Polychlorinated Biphenyls as Congeners.

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 
Polychlorinated Dioxins/Dibenzofurans Data Review (September 2005) 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 V.

Field duplicates are summarized in Section XIV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency and all criteria were 
met.

III. Initial Calibration

A five point initial calibration was performed as required by the method.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
unlabeled compounds and less than or equal to 35.0% for labeled compounds.

The ion abundance ratios for all compounds were within validation criteria.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration percent differences (%D) between the initial calibration RRF 
and the routine calibration RRF were less than or equal to 30.0% for unlabeled 
compounds and less than or equal to 50.0% for labeled compounds.

The ion abundance ratios for all compounds were within validation criteria.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated 
biphenyls as congeners contaminants were found in the method blanks with the 
following exceptions:

Method Blank ID
Extraction

Date Compound Concentration Associated Samples

EQ0900415-04 10/9/09 PCB-1 7.17 pg/L All samples in SDG
PCB-2 5.56 pg/L R0904370
PCB-3 9.33 pg/L
PCB-6 19.1 pg/L
PCB-8 87.4 pg/L
PCB-11 832 pg/L
PCB-15 26.2 pg/L
PCB-19 9.58 pg/L
PCB-18+30 83.7 pg/L
PCB-17 42.5 pg/L
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Method Blank ID
Extraction

Date Compound Concentration Associated Samples

EQ0900415-04 10/9/09 PCB-27 5.52 pg/L All samples in SDG
(continued) PCB-24 2.08 pg/L R0904370

PCB-16 42.0 pg/L
PCB-32 21.9 pg/L
PCB-26+29 13.2 pg/L
PCB-25 4.42 pg/L
PCB-31 76.8 pg/L
PCB-20+28 93.2 pg/L
PCB-21 +33 51.9 pg/L
PCB-22 28.7 pg/L
PCB-37 10.8 pg/L
PCB-50+53 8.46 pg/L
PCB-45+51 15.1 pg/L
PCB-46 3.83 pg/L
PCB-52 105 pg/L
PCB-49+69 32.4 pg/L
PCB-48 12.0 pg/L
PCB-44+47+65 97.8 pg/L
PCB-42 11.5 pg/L
PCB-41 +71 +40 20.6 pg/L
PCB-64 19.8 pg/L
PCB-68 7.49 pg/L
PCB-70+61 +74+76 78.4 pg/L
PCB-66 30.2 pg/L
PCB-56 15.2 pg/L
PCB-60 7.11 pg/L
PCB-95 137 pg/L
PCB-88+91 20.4 pg/L
PCB-84 51.4 pg/L
PCB-92 26.5 pg/L
PCB-90+101 +113 162 pg/L
PCB-83+99 82.0 pg/L
PCB-86+87+97+109+119 + 125 113 pg/L
PCB-117 3.49 pg/L
PCB-85+116 22.0 pg/L
PCB-110+115 181 pg/L
PCB-82 19.8 pg/L
PCB-108+124 6.69 pg/L
PCB-107 8.84 pg/L
PCB-118 139 pg/L
PCB-114 2.93 pg/L
PCB-105 56.6 pg/L
PCB-136 16.8 pg/L
PCB-135+151 41.9 pg/L
PCB-144 6.94 pg/L
PCB-147+149 103 pg/L
PCB-134 11.8 pg/L
PCB-139+140 3.26 pg/L
PCB-132 62.1 pg/L
PCB-146 15.7 pg/L
PCB-153+168 114 pg/L
PCB-141 25.3 pg/L
PCB-130 12.5 pg/L
PCB-137 13.9 pg/L
PCB-164 9.62 pg/L
PCB-129+138+163 196 pg/L
PCB-158 19.7 pg/L
PCB-128+166 37.9 pg/L
PCB-167 8.09 pg/L
PCB-156+157 29.1 pg/L
PCB-179 4.27 pg/L
PCB-187 14.3 pg/L
PCB-183 5.01 pg/L
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Method Blank ID
Extraction

Date Compound Concentration Associated Samples

EQ0900415-04 10/9/09 PCB-174 12.1 pg/L All samples in SDG
(continued) PCB-177 8.12 pg/L R0904370

PCB-171+173 5.90 pg/L
PCB-180+193 25.8 pg/L
PCB-170 17.4 pg/L
PCB-202 3.68 pg/L
PCB-198+199 12.0 pg/L
PCB-203 5.87 pg/L
PCB-194 4.50 pg/L
PCB-208 10.1 pg/L
PCB-206 26.5 pg/L
PCB-209 9.48 pg/L
Total MonoCB 22.1 pg/L
Total DICB 964 pg/L
Total TriCB 486 pg/L
Total TetraCB 465 pg/L
Total PentaCB 913 pg/L
Total HexaCB 728 pg/L
Total HeptaCB 93.1 pg/L
Total OctaCB 26.1 pg/L
Total NonaCB 36.6 pg/L

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

Concentration
Modified Final 
Concentration

RSAU5-0.5BSPLP2 PCB-1 27.1 pg/L 27.1 U pg/L
PCB-2 16.8 pg/L 16.8U pg/L
PCB-3 46.9 pg/L 46.9U pg/L
PCB-6 82.1 pg/L 82.1 U pg/L
PCB-8 353 pg/L 353U pg/L
PCB-11 2480 pg/L 2480U pg/L
PCB-24 8.42 pg/L 8.42U pg/L
PCB-95 520 pg/L 520U pg/L
PCB-92 88.4 pg/L 88.4U pg/L
PCB-90+101+113 524 pg/L 524U pg/L
PCB-83+99 354 pg/L 354U pg/L
PCB-86+87+97+109+119+125 550 pg/L 550U pg/L
PCB-117 14.8 pg/L 14.8U pg/L
PCB-110+115 745 pg/L 745U pg/L
PCB-108+124 14.7 pg/L 14.7U pg/L
PCB-107 25.6 pg/L 25.6U pg/L
PCB-118 353 pg/L 353U pg/L
PCB-114 14.6 pg/L 14.6U pg/L
PCB-105 223 pg/L 223U pg/L
PCB-136 23.0 pg/L 23.0U pg/L
PCB-135 + 151 59.1 pg/L 59.1 U pg/L
PCB-144 9.52 pg/L 9.52U pg/L
PCB-147+149 133 pg/L 133U pg/L
PCB-134 11.0 pg/L 11 .OU pg/L
PCB-139+140 6.75 pg/L 6.75U pg/L
PCB-132 84.4 pg/L 84.4U pg/L
PCB-146 23.3 pg/L 23.3U pg/L
PCB-153+168 145 pg/L 145U pg/L
PCB-141 37.2 pg/L 37.2U pg/L
PCB-130 12.3 pg/L 12.3U pg/L
PCB-137 15.3 pg/L 15.3U pg/L
PCB-164 11.7 pg/L 11.7U pg/L
PCB-129 + 138+163 225 pg/L 225U pg/L
PCB-158 21.4 pg/L 21.4U pg/L
PCB-128+166 40.8 pg/L 40.8U pg/L
PCB-167 4.88 pg/L 4.88U pg/L
PCB-156+157 27.6 pg/L 27.6U pg/L
PCB-179 6.51 pg/L 6.51 U pg/L
PCB-187 19.3 pg/L 19.3U pg/L
PCB-183 12.1 pg/L 12.1U pg/L
PCB-174 13.7 pg/L 13.7U pg/L
PCB-177 8.15 pg/L 8.15U pg/L
PCB-171+173 5.14 pg/L 5.14U pg/L
PCB-180+193 25.6 pg/L 25.6U pg/L
PCB-170 17.0 pg/L 17.0U pg/L
PCB-202 4.18 pg/L 4.18U pg/L
PCB-198+199 21.8 pg/L 21,8U pg/L
PCB-203 14.8 pg/L 14.8U pg/L
PCB-194 11.9 pg/L 11,9U pg/L
PCB-208 16.5 pg/L 16.5U pg/L
PCB-206 45.0 pg/L 45.0U pg/L
PCB-209 38.3 pg/L 38.3U pg/L
Total MonoCB 90.8 pg/L 90.8U pg/L
Total DICE 3390 pg/L 3390U pg/L
Total PentaCB 3690 pg/L 3690U pg/L
Total HexaCB 891 pg/L 891U pg/L
Total HeptaCB 108 pg/L 108U pg/L
Total OctaCB 59.5 pg/L 59.5U pg/L
Total NonaCB 61.5 pg/L 61,5U pg/L
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Sample Compound
Reported

Concentration
Modified Final 
Concentration

RSAU5-0.5BSPLP3 PCB-2 24.6 pg/L 24.6U pg/L
PCB-11 3320 pg/L 3320U pg/L
PCB-24 10.4 pg/L 10.4U pg/L
PCB-68 10.6 pg/L 10.6U pg/L
PCB-95 341 pg/L 341U pg/L
PCB-88+91 60.6 pg/L 60.6U pg/L
PCB-84 127 pg/L 127U pg/L
PCB-92 58.5 pg/L 58.5U pg/L
PCB-90+101+113 388 pg/L 388U pg/L
PCB-83+99 207 pg/L 207U pg/L
PCB-86+87 +97+109 + 119 + 125 345 pg/L 345U pg/L
PCB-117 11.0 pg/L 11.OU pg/L
PCB-85+116 71.7 pg/L 71.7U pg/L
PCB-110+115 451 pg/L 451U pg/L
PCB-82 63.0 pg/L 63.0U pg/L
PCB-108+124 13.0 pg/L 13.0U pg/L
PCB-107 16.9 pg/L 16.9U pg/L
PCB-118 251 pg/L 251U pg/L
PCB-114 8.81 pg/L 8.61 U pg/L
PCB-105 119 pg/L 119U pg/L
PCB-136 32.2 pg/L 32.2U pg/L
PCB-135 + 151 77.7 pg/L 77.7U pg/L
PCB-144 13.6 pg/L 13.6U pg/L
PCB-147+149 193 pg/L 193U pg/L
PCB-134 17.1 pg/L 17.1U pg/L
PCB-139+140 6.27 pg/L 6.27U pg/L
PCB-132 101 pg/L 101U pg/L
PCB-146 26.9 pg/L 26.9U pg/L
PCB-153+168 190 pg/L 190U pg/L
PCB-141 46.3 pg/L 46.3U pg/L
PCB-130 20.3 pg/L 20.3U pg/L
PCB-137 16.8 pg/L 16.8U pg/L
PCB-164 15.5 pg/L 15.5U pg/L
PCB-129+ 138+163 282 pg/L 282U pg/L
PCB-158 31.3 pg/L 31,3U pg/L
PCB-128+166 49.4 pg/L 49.4U pg/L
PCB-167 10.6 pg/L 10.6U pg/L
PCB-156+157 41.6 pg/L 41.6U pg/L
PCB-179 19.1 pg/L 19.1 U pg/L
PCB-187 59.7 pg/L 59.7U pg/L
PCB-183 16.6 pg/L 16.6U pg/L
PCB-174 30.8 pg/L 30.8U pg/L
PCB-177 14.1 pg/L 14.1 U pg/L
PCB-171+173 7.71 pg/L 7.71 U pg/L
PCB-180+193 46.9 pg/L 46.9U pg/L
PCB-170 26.1 pg/L 26.1 U pg/L
PCB-208 37.3 pg/L 37.3U pg/L
PCB-206 76.3 pg/L 76.3U pg/L
PCB-209 24.0 pg/L 24.OU pg/L
Total PentaCB 2190 pg/L 2190U pg/L
Total HexaCB 1180 pg/L 11 SOU pg/L
Total HeptaCB 246 pg/L 246U pg/L
Total NonaCB 120 pg/L 120U pg/L

No field blanks were identified in this SDG.
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VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits with the following 
exceptions:

Sample Internal Standards %R (Limits) Compound Flag A or P

RSAU5-0.5BSPLP2 13C-PCB-1
13C-PCB-3

21 (25-150)
23 (25-150)

PCB-1 thru 3 J (all detects)
UJ (all non-detects)

P

X. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0904370 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0904370 All compounds reported as estimated maximum possible 
concentration (EMPC).

JK (all detects) A
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Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Polychlorinated Biphenyls as Congeners - Data Qualification Summary - SDG
R0904370

SDG Sample Compound Flag Aor P Reason (Code)

R0904370 RSAU5-0.5BSPLP2 PCB-1 thru 3 J (all detects) P Internal standards (%R) (i)
UJ (all non-detects)

R0904370 RSAU5-0.5BSPLP2 All compounds reported J (all detects) A Project Quantitation Limit
RSAU5-0.5BSPLP3 below the PQL. (sp)

R0904370 RSAU5-0.5BSPLP2 All compounds reported as JK (all detects) A Project Quantitation Limit
RSAU5-0.5BSPLP3 EMPC (k)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls as Congeners - Laboratory Blank Data Qualification 
Summary - SDG R0904370

SDG Sample Compound
Modified Final 
Concentration A or P Code

R0904370 RSAU5-0.5BSPLP2 PCB-1 27.1 U pg/L A bl
PCB-2 16.8U pg/L
PCB-3 46.9U pg/L
PCB-6 82.1 U pg/L
PCB-8 353U pg/L
PCB-11 2480U pg/L
PCB-24 8.42U pg/L
PCB-95 520U pg/L
PCB-92 88.4U pg/L
PCB-90+101 +113 524U pg/L
PCB-83+99 354U pg/L
PCB-86+87+97 + 109+119+125 550U pg/L
PCB-117 14.8U pg/L
PCB-110+115 745U pg/L
PCB-108+124 14.7U pg/L
PCB-107 25.6U pg/L
PCB-118 353U pg/L
PCB-114 14.6U pg/L
PCB-105 223U pg/L
PCB-136 23.0U pg/L
PCB-135+151 59.1 U pg/L
PCB-144 9.52U pg/L
PCB-147+ 149 133U pg/L
PCB-134 11 .OU pg/L
PCB-139+ 140 6.75U pg/L
PCB-132 84.4U pg/L
PCB-146 23.3U pg/L
PCB-153+168 145U pg/L
PCB-141 37.2U pg/L
PCB-130 12.3U pg/L
PCB-137 15.3U pg/L
PCB-164 11.7U pg/L
PCB-129+138+163 225U pg/L
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SDG Sample Compound
Modified Final 
Concentration AorP Code

R0904370 RSAU5-0.5BSPLP2 PCB-158 21.4U pg/L A bl
(continued) PCB-128+166 40.8U pg/L

PCB-167 4.88U pg/L
PCB-156+157 27.6U pg/L
PCB-179 6.51 U pg/L
PCB-187 19.3U pg/L
PCB-183 12.1 U pg/L
PCB-174 13.7U pg/L
PCB-177 8.15U pg/L
PCB-171+173 5.14U pg/L
PCB-180+193 25.6U pg/L
PCB-170 17.0U pg/L
PCB-202 4.18U pg/L
PCB-198+199 21,8U pg/L
PCB-203 14.8U pg/L
PCB-194 11.9U pg/L
PCB-208 16.5U pg/L
PCB-206 45.OU pg/L
PCB-209 38.3U pg/L
Total MonoCB 90.8U pg/L
Total DICE 3390U pg/L
Total PentaCB 3690U pg/L
Total HexaCB 891U pg/L
Total HeptaCB 108U pg/L
Total OctaCB 59.5U pg/L
Total NonaCB 61.5U pg/L
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SDG Sample Compound
Modified Final 
Concentration AorP Code

R0904370 RSAU5-0.5BSPLP3 PCB-2 24.6U pg/L A bl
PCB-11 3320U pg/L
PCB-24 10.4U pg/L
PCB-68 10.6U pg/L
PCB-95 341U pg/L
PCB-88+91 60.6U pg/L
PCB-84 127U pg/L
PCB-92 58.5U pg/L
PCB-90+101+113 388U pg/L
PCB-83+99 207U pg/L
PCB-86+87+97+109+119+125 345U pg/L
PCB-117 11.OU pg/L
PCB-85+116 71.7U pg/L
PCB-110+115 451U pg/L
PCB-82 63.0U pg/L
PCB-108+124 13.0U pg/L
PCB-107 16.9U pg/L
PCB-118 251U pg/L
PCB-114 8.81 U pg/L
PCB-105 119U pg/L
PCB-136 32.2U pg/L
PCB-135+151 77.7U pg/L
PCB-144 13.6U pg/L
PCB-147+149 193U pg/L
PCB-134 17.1U pg/L
PCB-139+140 6.27U pg/L
PCB-132 101U pg/L
PCB-146 26.9U pg/L
PCB-153+168 190U pg/L
PCB-141 46.3U pg/L
PCB-130 20.3U pg/L
PCB-137 16.8U pg/L
PCB-164 15.5U pg/L
PCB-129+138+163 282U pg/L
PCB-158 31,3U pg/L
PCB-128+166 49.4U pg/L
PCB-167 10.6U pg/L
PCB-156+157 41.6U pg/L
PCB-179 19.1 U pg/L
PCB-187 59.7U pg/L
PCB-183 16.6U pg/L
PCB-174 30.8U pg/L
PCB-177 14.1 U pg/L
PCB-171+173 7.71 U pg/L
PCB-180+193 46.9U pg/L
PCB-170 26.1 U pg/L
PCB-208 37.3U pg/L
PCB-206 76.3U pg/L
PCB-209 24.0U pg/L
Total PentaCB 2190U pg/L
Total HexaCB 11 SOU pg/L
Total HeptaCB 246U pg/L
Total NonaCB 120U pg/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls as Congeners - Field Blank Data Qualification Summary - 
SDG R0904370

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 22109A3C_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0904370_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: HRGC/HRMS Polychlorinated Biphenyl Congeners (EPA Method 1668A)

Date:/
Page:_ 

Reviewer: 
2nd Reviewer:

sw-

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

..... ........Validation Area----------------- Prim monte

I. Technical holding times i Samplinq dates:

II. GC/MS Instrument performance check i / '

III. Initial calibration J
IV. Routine calibration/l&V

V. Blanks / 40/

VI.
/

Matrix spike/Matrix spike duplicates V

VII. Laboratory control samples 4 + If

VIII. Regional quality assurance and quality control N

IX. Internal standards ^AAj

X. Target compound identifications N

XI. Compound quantitation and CRQLs ■A\\

XII. System performance N
, j ^

XIII. Overall assessment of data

XIV. Field duplicates M,

XV. Field blanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate

N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 RSAU5-0.5BSPLP2 ^ 11 21 31

2 RSAU5-0.5BSPLP3 / 12
' ' /

22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

22109A3cW.wpd
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Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada
Data Validation Reports 

LDC #22109

Metals



LDC Report# 22109A4

Laboratory Data Consultants, Inc.

Data Validation Report

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

Collection Date: August 5, 2009

LDC Report Date: December 21, 2009

Matrix: Soil

Parameters: Metals

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0904370

Sample Identification

RSAU5-0.5BSPLP2
RSAU5-0.5BSPLP3
RSAU5-0.5BSPLP2MS
RSAU5-0.5BSPLP2DUP
RSAU5-0.5BSPLP3MS
RSAU5-0.5BSPLP3DUP

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 6 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\22109A4.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. ICPMS Tune

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

III. Calibration

An initial calibration was performed.

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

IV. Blanks

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

Maximum
Method Blank ID Analyte Concentration Associated Samples

SPLP PB (prep blank) Barium 0.082 mg/L RSAU5-0.5BSPLP2
Zinc 0.041 mg/L

SPLP PB (prep blank) Barium 0.105 mg/L RSAU5-0.5BSPLP3
Boron 0.07 mg/L
Calcium 0.23 mg/L
Sodium 1.66 mg/L
Strontium 0.004 mg/L
Zinc 0.012 mg/L

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

Reported Modified Final
Sample Analyte Concentration Concentration

RSAU5-0.5BSPLP2 Barium 0.035 mg/L 0.035J+ mg/L
Zinc 0.006 mg/L 0.006J+ mg/L

RSAU5-0.5BSPLP3 Barium 0.039 mg/L 0.039J+ mg/L
Zinc 0.005 mg/L 0.005J+ mg/L

V:\LOGIN\TRONOXNG\22109A4.TR3 4



No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

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

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

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

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0904370 All analytes reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

V:\LOGIN\TRONOXNG\22109A4.TR3 5



XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\22109A4.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0904370

SDG Sample Analyte Flag Aor P Reason (Code)

R0904370 RSAU5-0.5BSPLP2 All analytes reported J (all detects) A Sample result verification
RSAU5-0.5BSPLP3 below the PQL. (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0904370

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0904370 RSAU5-0.5BSPLP2 Barium 0.035J+ mg/L A bl
Zinc 0.006J+ mg/L

R0904370 RSAU5-0.5BSPLP3 Barium 0.039J+ mg/L A bl
Zinc 0.005J+ mg/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0904370

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109A4.TR3 7



Tronox Northgate Henderson
LDC #: 22109A4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0904370 Stage 2B
Laboratory: Columbia Analytical Services

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

Date:
Page: V. of I__

Reviewer: Cj^— 
2nd Reviewer: "

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

Validation Area Comment!?

I. Technical holding times /V Sampling dates: ^1 y I Cj ’

II. ICP/MS Tune A
1 /

III. Calibration A

IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis A

VI. Matrix Spike Analysis /V r^YS

VII. Duplicate Sample Analysis ✓A

VIII. Laboratory Control Samples (LCS) A ixS
IX. Internal Standard (ICP-MS) >/ AJo't (^JAiAXjd

X. Furnace Atomic Absorption QC A

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

XIII. Overall Assessment of Data A

XIV. Field Duplicates

XV Field Blanks /V

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

Validated Samples: T \

i RSAU5-0.5BSPLP2 11 21 31

2 RSAU5-0.5BS PLP3 12 22 32

3 RSAU5-0.5BSPLP2MS 13 23 33

4 RSAU5-0.5BSPLP2DUP 14 24 34

5 RSAU5-0.5BSPLP3MS 15 25 35

6 RSAU5-0.5BSPLP3DUP 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

22109A4W.wpd



LDC #: 2210^4 VALIDATION FINDINGS WORKSHEET Page:_/of___[
SDG #: See Cover Sample Specific Element Reference Reviewer:

2nd reviewer: v/v ^

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

5 ^Tsb^^ia, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hq, Ni, Pt, 1<^^q^Na, Sr, Tl, Sn, Ti, W, U, Y^Ze- *

Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mo. Mn. Ha. Ni. Pt. i^AQ, Na, Sr, Tl, Sn, Ti, W, U, V, in'

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Al Kh Ac Ra Ro R Hr! Ha Hr C.n P.i i Fa Ph Mn Mn Mn Mn Mi Pt k- Ro An Ma Rr Tl Rn Ti W I I \/ 7n

Analueie MpthnH

ICP (ADsb, As/Ba, Be, B, Cd, Ca, Cr, Co, CuTFe>b,/ivig, Mo, Mn>lg/Ni>t, (j^SefAg, NaTSrTri.^rTrDw, Zn ^ >

ICP-MS Aljs^i As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe,(Pt| Mg, Mo, Mn, Hq, NiQU K, Se, Ag, Na, Snfr^Sn, Ti.muLV, Zn

GFAA
■—• -- --- ^

Al, Sb, As, Ba, Be,‘Br6^Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K. Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Comments:/^Mercury by CVAA if perfortfied

Tronox_SR.wpd
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LDC Report# 22109B4

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 22 through September 23, 2009

December 14, 2009

Soil/Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905402

Sample Identification

RSAT7-0.5B
RSAT7-10B
RSAT7-25B
RSAT7-44B
RSAT8-0.5B
RSAT8-10B
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-10B
SA203-30B
SA203-46B
EB092309-S01A4
SA148-0.5B
SA148-10B
SA148-30B
SA148-35B
SA148-45B
RSAT7-0.5BMS

RSAT7-0.5BDUP 
RSAT7-44BMS 
RSAT7-44BDUP 
EB092309-S01A4MS 
EB092309-S01A4DUP

V:\LOGIN\TRONOXNG\22109B4.TR3 1



Introduction

This data review covers 22 soil samples and 3 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Methods 601 OB, 6020, and 7000 for Metals. The metals analyzed were Aluminum, 
Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, 
Copper, Iron, Lead, Magnesium, Manganese, Mercury, Molybdenum, Nickel, 
Platinum, Potassium, Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, 
Tungsten, Uranium, Vanadium, and Zinc.

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\22109B4.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22109B4.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

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

III. Calibration

An initial calibration was performed.

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

IV. Blanks

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

Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Antimony 0.050 ug/L All water samples in SDG R0905402
Barium 0.4 ug/L
Boron 5.5 ug/L
Cobalt 0.5 ug/L
Lead 0.007 ug/L
Manganese 0.2 ug/L
Strontium 0.1 ug/L
Sodium 149 ug/L
Thallium 0.006 ug/L
Tungsten 0.08 ug/L

PB (prep blank) Aluminum 0.6 mg/Kg All soil samples in SDG R0905402
Chromium 0.06 mg/Kg
Iron 1.0 mg/Kg
Magnesium 0.9 mg/Kg
Manganese 0.04 mg/Kg
Tin 4.0 mg/Kg
Titanium 0.10 mg/Kg

ICB/CCB Magnesium 2.0 ug/L All soil samples in SDG R0905402
Strontium 0.10 ug/L

V:\LOGIN\TRONOXNG\22109B4.TR3 4



Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Barium 0.90 ug/L RSAT7-10B
Manganese 0.30 ug/L RSAT7-25B

RSAT7-44B
RSAT8-0.5B
RSAT8-10B
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-10B
SA203-30B
SA203-46B
SA148-0.5B
SA148-10B
SA148-30B
SA148-35B
SA148-45B

ICB/CCB Barium 0.50 ug/L RSAT7-0.5B
Manganese 0.20 ug/L

ICB/CCB Beryllium 0.012 ug/L SA203-30B
T ungsten 0.116 ug/L SA203-46B

SA148-0.5B
SA148-10B
SA148-30B
SA148-35B
SA148-45B

ICB/CCB Beryllium 0.006 ug/L RSAT7-1 OB
RSAT7-25B
RSAT7-44B
RSAT8-0.5B
RSAT8-1 OB
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-1 OB

ICB/CCB Iron 5.0 ug/L RSAT7-0.5B
SA203-1 OB
SA203-30B
SA203-46B
SA148-0.5B
SA148-10B
SA148-30B
SA148-35B
SA148-45B
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB T ungsten 0.135 ug/L RSAT7-0.5B
RSAT7-1 OB
RSAT7-25B
RSAT7-44B
RSAT8-0.5B
RSAT8-1 OB
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-1 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

EB092309-S01A4 Boron 2.2 ug/L 50.0U ug/L
Sodium 233 ug/L 300U ug/L

RSAT7-0.5B Tin 3.1 mg/Kg 10.5U mg/Kg

RSAT7-1 OB Tin 3.8 mg/Kg 10.8U mg/Kg

RSAT7-25B Tin 3.6 mg/Kg 10.7U mg/Kg

RSAT7-44B Tin 3.8 mg/Kg 10.8U mg/Kg

RSAT8-0.5B Tin 3.6 mg/Kg 10.5U mg/Kg

RSAT8-1 OB Tin 3.2 mg/Kg 10.5U mg/Kg

RSAT8-25B Tin 4.0 mg/Kg 11,6U mg/Kg

RSAT8009-25B Tin 4.0 mg/Kg 11.7U mg/Kg

RSAT8-44B Tin 3.6 mg/Kg 10.7U mg/Kg

SA203-0.5B Tin 3.9 mg/Kg 10.7U mg/Kg

SA203-1 OB Tin 3.5 mg/Kg 10.9U mg/Kg

SA203-30B Tin 3.8 mg/Kg 11,2U mg/Kg
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA203-46B Tin 4.7 mg/Kg 11.7U mg/Kg

SA148-0.5B Tin 3.4 mg/Kg 10.6U mg/Kg

SA148-1 OB Tin 3.4 mg/Kg 10.5U mg/Kg

SA148-30B Tin 4.7 mg/Kg 11,4U mg/Kg

SA148-35B Tin 3.8 mg/Kg 10.7U mg/Kg

SA148-45B Tin 3.7 mg/Kg 10.9U mg/Kg

Sample EB092309-S01A4 was identified as an equipment blank. No metal contaminants 
were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB092309-S01A4 9/23/09 Aluminum 10.3 ug/L SA148-0.5B
Boron 2.2 ug/L SA148-10B
Calcium 143 ug/L SA148-30B
Iron 40.2 ug/L SA148-35B
Lead 0.083 ug/L SA148-45B
Magnesium 34.3 ug/L
Manganese 6.2 ug/L
Sodium 233 ug/L
Strontium 1.3 ug/L
Uranium 0.003 ug/L
Zinc 1.1 ug/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA148-10B Boron 9.1 mg/Kg 10.5U mg/Kg

Sample FB080309-SO (from SDG R0904279) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:
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Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB080309-SO 8/3/09 Aluminum 18.6 ug/L All soil samples in SDG
Barium 0.8 ug/L R0905402
Calcium 113 ug/L
Iron 136 ug/L
Lead 0.042 ug/L
Magnesium 33.6 ug/L
Manganese 7.5 ug/L
Sodium 66.0 ug/L
Strontium 1.0 ug/L
Titanium 1.5 ug/L
Tungsten 0.04 ug/L
Zinc 0.8 ug/L

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

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

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

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

RSAT7-0.5BMS Antimony 56.0 (75-125) J- (all detects) A
(All soil samples in SDG R0905402) UJ (all non-detects)

VII. Duplicate Sample Analysis

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

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

EB092309-S01A4DUP 
(All water samples in 
SDG R0905402)

Lead - 0.022 ug/L (<0.020) J (all detects)
UJ (all non-detects)

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

RSAT7-0.5BDUP Chromium 20.6 (<20) _ J (all detects) A
(All soil samples in Copper 40.2 (<20) - UJ (all non-detects)
SDG R0905402) Magnesium 25.5 (<20) -

Thallium 20.5 (<20)

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

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

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905402 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

Samples RSAT8-25B and RSAT8009-25B were identified as field duplicates. No metals 
were detected in any of the samples with the following exceptions:

V:\LOGIN\TRONOXNG\22109B4.TR3 9



Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPRSAT8-25B RSAT8009-25B

Aluminum 11300 11600 3 (<50) - - -

Antimony 0.7 0.9 - 0.2 (<2.3) - -

Arsenic 9.33 8.12 14 (<50) - - -

Barium 187 217 15 (<50) - - -

Beryllium 0.541 0.491 10 (<50) - - -

Boron 14.4 15.2 - 0.8 (<11.7) - -

Calcium 43100 57400 28 (<50) - - -

Chromium 17.7 17.3 2 (<50) - - -

Cobalt 7.3 7.1 - 0.2 (<2.3) - -

Copper 18.8 17.7 6 (<50) - - -

Iron 16000 15500 3 (<50) - - -

Lead 8.1 7.6 - 0.5 (<2.3) - -

Magnesium 19000 19200 1 (<50) - - -

Manganese 321 336 5 (<50) - - -

Mercury 0.009 0.013 - 0.004 (<0.019) - -

Molybdenum 1.69 1.76 - 0.07 (<0.35) - -

Nickel 14.3 13.8 4 (<50) - - -

Platinum 0.010 0.013 - 0.003 (<0.12) - -

Potassium 2290 2350 3 (<50) - - -

Sodium 978 1040 6 (<50) - - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPRSAT8-25B RSAT8009-25B

Strontium 1300 2240 53 (<50) - J (all detects) A

Thallium 0.134 0.118 13 (<50) - - -

Tin 4.0 4.0 - 0 (S11.7) - -

Titanium 837 844 1 (<50) - - -

T ungsten 0.38 0.34 - 0.04 (<0.12) - -

Uranium 4.12 4.16 1 (<50) - - -

Vanadium 49.8 48.7 2 (<50) - - -

Zinc 37.5 35.3 6 (<50) - - -

V:\LOGIN\TRONOXNG\22109B4.TR3 11



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0905402

SDG Sample Analyte Flag A or P Reason (Code)

R0905402 RSAT7-0.5B Antimony J- (all detects) A Matrix spike analysis (%R)
RSAT7-1 OB 
RSAT7-25B 
RSAT7-44B 
RSAT8-0.5B
RSAT8-1 OB
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-1 OB 
SA203-30B 
SA203-46B
SA148-0.5B 
SA148-10B 
SA148-30B 
SA148-35B 
SA148-45B

UJ (all non-detects) (m)

R0905402 EB092309-S01A4 Lead J (all detects) A Duplicate sample analysis
UJ (all non-detects) (Difference) (Id)

R0905402 RSAT7-0.5B Chromium J (all detects) A Duplicate sample analysis
RSAT7-1 OB Copper UJ (all non-detects) (RPD) (Id)
RSAT7-25B Magnesium
RSAT7-44B
RSAT8-0.5B
RSAT8-1 OB
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-1 OB 
SA203-30B 
SA203-46B
SA148-0.5B 
SA148-10B 
SA148-30B 
SA148-35B 
SA148-45B

Thallium
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SDG Sample Analyte Flag AorP Reason (Code)

R0905402 RSAT7-0.5B
RSAT7-1 OB 
RSAT7-25B 
RSAT7-44B 
RSAT8-0.5B
RSAT8-1 OB
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-1 OB 
SA203-30B 
SA203-46B 
EB092309-S01A4
SA148-0.5B 
SA148-10B 
SA148-30B 
SA148-35B 
SA148-45B

All analytes reported below 
the PQL.

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

R0905402 RSAT8-25B
RSAT8009-25B

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

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0905402

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905402 EB092309-SQ1A4 Boron
Sodium

50.0U ug/L
300U ug/L

A bl

R0905402 RSAT7-0.5B Tin 10.5LI mg/Kg A bl

R0905402 RSAT7-1 OB Tin 10.8U mg/Kg A bl

R0905402 RSAT7-25B Tin 10.7U mg/Kg A bl

R0905402 RSAT7-44B Tin 10.8U mg/Kg A bl

R0905402 RSAT8-0.5B Tin 10.5U mg/Kg A bl

R0905402 RSAT8-1 OB Tin 10.5U mg/Kg A bl

R0905402 RSAT8-25B Tin 11,6U mg/Kg A bl
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905402 RSAT8009-25B Tin 11.7U mg/Kg A bl

R0905402 RSAT8-44B Tin 10.7U mg/Kg A bl

R0905402 SA203-0.5B Tin 10.7U mg/Kg A bl

R0905402 SA203-1 OB Tin 10.9U mg/Kg A bl

R0905402 SA203-30B Tin 11,2U mg/Kg A bl

R0905402 SA203-46B Tin 11.7U mg/Kg A bl

R0905402 SA148-0.5B Tin 10.6U mg/Kg A bl

R0905402 SA148-10B Tin 10.5U mg/Kg A bl

R0905402 SA148-30B Tin 11.411 mg/Kg A bl

R0905402 SA148-35B Tin 10.7U mg/Kg A bl

R0905402 SA148-45B Tin 10.9U mg/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Equipment Blank Data Qualification Summary - SDG R0905402

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905402 SA148-10B Boron 10.5U mg/Kg A be

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0905402

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22109B4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905402 Stage 2B
Laboratory: Columbia Analytical Services

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

Date: \ 2."
Page:__lot l

Reviewer: cC2* 
2nd Reviewer:

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

ValiHatinn Area Comment?;

I. Technical holding times A Sampling dates: ^/Z^Z-ZO^? ^ <'~7

II. ICP/MS Tune /A

III. Calibration A
IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis A

VI. Matrix Spike Analysis Su>

VII. Duplicate Sample Analysis

VIII. Laboratory Control Samples (LCS) (V uX

IX. Internal Standard (ICP-MS) 4a/ A/oVr^At

X. Furnace Atomic Absorption QC /V

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

XIII. Overall Assessment of Data A

XIV. Field Duplicates C7/S)

XV Field Blanks ^6 ^ I'A, f'-SO ^P6w

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

14,EM,*5-

1 RSAT7-0.5B 11 SA203-10B 21 RSAT7-0.5BDUP 31

2 RSAT7-10B 12 SA203-30B 22 RSAT7-44BMS 32

3 RSAT7-25B 13 SA203-46B 23 RSAT7-44BDUP 33

4 RSAT7-44B 14 EB092309-S01A4 24 EB092309-S01A4MS 34

5 RSAT8-0.5B 15 SA148-0.5B 25 EB092309-S01A4DUP 35

6 RSAT8-10B 16 SA148-10B 26 36

7 RSAT8-25B 17 SA148-30B 27 37

8 RSAT8009-25B 18 SA148-35B 28 38

9 RSAT8-44B 19 SA148-45B 29 39

10 SA203-0.5B 20 RSAT7-0.5BMS 30 40

Notes:
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VALIDATION FINDINGS WORKSHEET
Sample Specific Element Reference

LDC #: 221003
SDG #: See Cover

Page:. fo, f
Reviewer: C/^2— 

2nd reviewer:

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

6 WTSb, As, Ba, Be, B, Cd, Ca. Cr. Co. Cu. Fe. Pb. Ma. Mo. Mn. Ha. Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, vTZrh

m k/ (M, S^\AsfBa, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, l06e,&q, Na, Sr, Tl. Sn. Ti. W. U. V. Zn^

<X'ZD < Al, Sb, As, Ba, Be, B, CdTCaifCr, Co, Cu, FeTPBl MgC^Mo, Mn) Hg.^li, Pt) K(Se, Ag)NaZ§r7TI, Sn, Ti, W, U, V, Zn^

(Al, Sb, As, Ba, Be, B. Cd. Ca. Cr. Co. Cu, Fe, Pb, Mg, Mo, MjtfHgC Ni, Pt, K, be, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Znp

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

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn^fig^Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn
V AI.^As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe,(pB,1Mg, Mo, Mn, Hg, Ni,|^ K, Se, Ag, Na, Sr/T?,)Sn, Ti.tfv^V, Zn

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Al Ah Ac Ra Ra R C.a Hr r.n (An Fa Ph Ma Ma Mn Ma Mi Pt K Ra Aa Ma Rr Tl Rn Ti W 1 1 \/ 7n

AnaltrciQ MAfhnrl

ICP V 'ai, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn>lg(fNi>, Pt,(t<, Se, Ag, Na?Sc) TI,^SrrTi)W, U.CTzq)

ICP-MS v. AI,|§^A^, Bad?!, B, Cd, Ca,(cj), Co, Cu, Fe, (^b) Mg, Mo, Mn, Hg, Ni, £t) K, Se, Ag, Na, Sr, fl) Sn, Ti, V, Zn

GFAA
VA-' ^ \y Vl_ —"

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

(^erciComments: flvlercurv by CVAA if performed
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LDC 22109B4 VALIDATION FINDINGS WORKSHEET Page: ^ of___
SPG#: See Cover Field Duplicates Reviewer: C/*"

2nd Reviewer: V/^—^
METHOD: Metals (ERA Method 6020/6010/7000)

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

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

Compound 7 8 RPD Difference Limits (Parent Only)

Aluminum 11300 11600 3

Antimony 0.7 0.9 0.2 (s2.3)

Arsenic 9.33 8.12 14

Barium 187 217 15

Beryllium 0.541 0.491 10

Boron 14.4 15.2 0.8 (£11.7)

Calcium 43100 57400 28

Chromium 17.7 17.3 2

Cobalt 7.3 7.1 0.2 (£2.3)

Copper 18.8 17.7 6

Iron 16000 15500 3

Lead 8.1 7.6 0.5 (s2.3)

Magnesium 19000 19200 1

Manganese 321 336 5

Mercury 0.009 0.013 0.004 (<0.019)

Molybdenum 1.69 1.76 0.07 (<0.35)

Nickel 14.3 13.8 4

Platinum 0.010 0.013 0.003 (<0.12)

Potassium 2290 2350 3



IDC#:WC^^°\ VALIDATION FINDINGS WORKSHEET 
SPG#: See Cover__________ Field Duplicates

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

NA
NA

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

Paqe^-of^-"'- 
Reviewer: 

2nd Reviewer:

Concentration (mg/Kg) (*50) (mg/Kg) (mg/Kg) Qualifications

Compound 7 8 RPD Difference Limits (Parent Only)

Sodium 978 1040 6

Strontium 1300 2240 53 Jdet/A (fd)

Thallium 0.134 0.118 13

Tin 4.0 4.0 0 (<11.7)

Titanium 837 844 1

Tungsten 0.38 0.34 0.04 (<0.12)

Uranium 4.12 4.16 1

Vanadium 49.8 48.7 2

Zinc 37.5 35.3 6

V:\FIELD DUPLICATES\FDJnorganjc\22109B4.wpd



LDC Report# 22109C4

Laboratory Data Consultants, Inc.

Data Validation Report

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

Collection Date: September 23, 2009

LDC Report Date: December 10, 2009

Matrix: Soil

Parameters: Metals

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905434/K0909363

Sample Identification

SA148-10B-SPLP2 
SA148-10B-SPLP3 
SA148-35B-SPLP2 
SA148-35B-SPLP3 
SA148-10B-SPLP2MS 
SA148-10B-SPLP2DUP 
SA148-10B-SPLP3MS 
SA148-10B-SPLP3DUP

V:\LOGIN\TRONOXNG\22109C4.TR3 1



Introduction

This data review covers 8 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\22109C4.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\lOGIN\TRONOXNG\22109C4.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

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

III. Calibration

An initial calibration was performed.

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

IV. Blanks

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

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Barium 0.029 mg/L SA148-10B-SPLP2
Strontium 0.0008 mg/L SA148-35B-SPLP2

PB (prep blank) Barium 0.082 mg/L SA148-10B-SPLP3
Boron 0.02 mg/L SA148-35B-SPLP3
Sodium 0.25 mg/L
Strontium 0.0012 mg/L
Zinc 0.057 mg/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA148-10B-SPLP2 Barium 0.144 mg/L 0.144J+ mg/L

SA148-35B-SPLP2 Barium 0.186 mg/L 0.186J+ mg/L

V:\LOGIN\TRONOXNG\22109C4.TR3 4



Reported Modified Final
Sample Analyte Concentration Concentration

SA148-10B-SPLP3 Barium 0.183 mg/L 0.183J+ mg/L
Boron 0.09 mg/L 0.09J+ mg/L
Zinc 0.006 mg/L 0.006J+ mg/L

SA148-35B-SPLP3 Barium 0.173 mg/L 0.173J+ mg/L
Zinc o.oos mg/L 0.005J+ mg/L

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

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

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

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

V:\LOGIN\TRONOXNG\22109C4.TR3 5



XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905434/K0909363 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\22109C4.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0905434/K0909363

SDG Sample Analyte Flag AorP Reason (Code)

R0905434/ 
K0909363

SA148-10B-SPLP2 
SA148-10B-SPLP3 
SA148-35B-SPLP2 
SA148-35B-SPLP3

All analytes reported below 
the PQL

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

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Metals - Laboratory Blank Data Qualification Summary - SDG R0905434/K0909363

Modified Final
SDG Sample Analyte Concentration AorP Code

R0905434/
K0909363

SA148-10B-SPLP2 Barium 0.144J+ mg/L A bl

R0905434/
K0909363

SA148-35B-SPLP2 Barium 0.186J+ mg/L A bl

R0905434/ SA148-10B-SPLP3 Barium 0.183J+ mg/L A bl
K0909363 Boron 0.09J+ mg/L

Zinc 0.006J+ mg/L

R0905434/ SA148-35B-SPLP3 Barium 0.173J+ mg/L A bl
K0909363 Zinc 0.005J+ mg/L

*

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0905434/K0909363

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109C4.TR3 7



C, . Tronox Northgate Henderson
LDC #: 2210^K4 VALIDATION COMPLETENESS WORKSHEET
SDG #: K000936a (Y.c^ Stage 2B
Laboratory: Columbia Analytical Services'

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

Date:
Page: of I__

Reviewer: cyz- 
2nd Reviewer: v—^

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

ValiHatirm Area nnmments

1. Technical holding times Sampling dates: n ( / 0 M

II. ICP/MS Tune h

III. Calibration A

IV. Blanks SsJ

V. ICP Interference Check Sample (ICS) Analysis h

VI. Matrix Spike Analysis A
VII. Duplicate Sample Analysis ft Da?
VIII. Laboratory Control Samples (LCS) A- ixS

IX. Internal Standard (ICP-MS) /V

X. Furnace Atomic Absorption QC V o-u Vv7 (? A

XI. ICP Serial Dilution Pr

XII. Sample Result Verification N

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

XV Field Blanks /V

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

Validated S^nptes:^

i SA148-10B-SPLP2 11 <9<5tWz- 21 31

2 SA148-10B-SPLP3 12 22 32

3 SA148-35B-SPLP2 13 23 33

4 SA148-35B-SPLP3 14 24 34

5 SA148-10B-SPLP2MS 15 25 35

6 S A148-10B-S PLP2DUP 16 26 36

7 SA148-10B-SPLP3MS 17 27 37

8 SA148-10B-SPLP3DUP 18 28 38

9 19 29 39

10 20 30 40

Notes:

22109K4W.wpd



LDC #: 221 OQp VALIDATION FINDINGS WORKSHEET Page jlofJL
SDG #: See Cover Sample Specific Element Reference Reviewer:

2nd reviewer:

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

\-U\ Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Fig, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, ULVTzix?

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

QcSjkl% CAl.’Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu. Fe. Pb. Mn Mo Mn. Fla. Ni. Pt. K. Se. Aa. Na. Sr. Tl, Sn. Ti, W. U, V, Zn’
------J y

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Al Ac Ra Ro R P.H Pa Pr Pn Pn Fa Ph Mn Mn Mn Mn Mi Pt X Ra An Ma Rr Tl Rn Ti W 11 V 7n

AnalyciQ MpfhnH

ICP s 7j), SbCAs, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Pt^Mg, MoJvin>|cPNi} Pt/K, Se, Ag, Na7§5 TI,(Sn7n)w, U,<y, Zn^

ICP-MS AI,(Ql As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe,(pb)] Mg, Mo, Mn, Hg, Ni,(Pt)j K, Se, Ag, Na, Sr/Tji Sn, Ti,(\A/7i), V, Zn

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

Comments: VMercurv by CVAA if performed

Tronox_SR.wpd
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Introduction

This data review covers 8 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Barium, 
Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc. -V

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.
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LDC Report# 22109D4

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 28, 2009

December 21, 2009

Soil/Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905524

Sample Identification

EB092809-S01A4
EB092809-SO2A4
SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-10B
SA209009-10B
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B
SA212-30B
SA212-44B

EB092809-S01A4M S
EB092809-S01A4DUP
SA29-0.5BMS
SA29-0.5BDUP
SA29-40BMS
SA29-40BDUP
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Introduction

This data review covers 22 soil samples and 4 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Methods 601 OB, 6020, and 7000 for Metals. The metals analyzed were Aluminum, 
Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, 
Copper, Iron, Lead, Magnesium, Manganese, Mercury, Molybdenum, Nickel, 
Platinum, Potassium, Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, 
Tungsten, Uranium, Vanadium, and Zinc.

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. ICPMS Tune

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

III. Calibration

An initial calibration was performed.

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

IV. Blanks

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

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Boron 2.4 ug/L All water samples in SDG R0905524
Chromium 0.7 ug/L

ICB/CCB Calcium 9.1 ug/L All water samples in SDG R0905524
Magnesium 2.2 ug/L
Manganese 0.5 ug/L
Molybdenum 0.7 ug/L
Strontium 0.1 ug/L
Thallium 0.008 ug/L
Tungsten 0.08 ug/L
Uranium 0.005 ug/L

ICB/CCB Aluminum 1.8 ug/L EB092809-S01A4
Barium 0.8 ug/L
Boron 2.5 ug/L

ICB/CCB Aluminum 2.1 ug/L EB092809-SO2A4
Barium 1.3 ug/L
Boron 2.0 ug/L
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Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Chromium 0.09 mg/Kg All soil samples in SDG R0905524
Iron 0.8 mg/Kg
Manganese 0.02 mg/Kg
Tin 3.3 mg/Kg
Zinc 0.4 mg/Kg

ICB/CCB Boron 2.0U ug/L All soil samples in SDG R0905524
Manganese 0.10U ug/L

ICB/CCB Antimony 4.0 ug/L SA120-10B
Nickel 0.50 ug/L SA120-25B
Strontium 0.10 ug/L SA120-43B
Titanium 0.3 ug/L SA209-0.5B

SA209-10B
SA209009-1 OB
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B
SA212-30B
SA212-44B

ICB/CCB Antimony 3.0 ug/L SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B

ICB/CCB Barium 1.00 ug/L SA212009-13B
Iron 6.0 ug/L SA212-30B

SA212-44B

ICB/CCB Barium 0.70 ug/L SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-1 OB
SA209009-1 OB
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B

ICB/CCB Thallium 0.008 ug/L SA212-30B
T ungsten 0.070 ug/L SA212-44B

ICB/CCB Tungsten 0.067 ug/L SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Tungsten 0.047 ug/L SA120-25B
SA120-43B
SA209-0.5B
SA209-1 OB
SA209009-1 OB
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B

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

EB092809-S01A4 Boron 3.4 ug/L 50.0U ug/L
Chromium 0.7 ug/L 5.0U ug/L
Aluminum 20.9 ug/L 50.0U ug/L
Barium 0.8 ug/L 5.0U ug/L

EB092809-SO2A4 Boron 4.0 ug/L 50.0U ug/L
Manganese 4.7 ug/L 5.0U ug/L
Molybdenum 0.8 ug/L 2.0U ug/L
Strontium 1.6 ug/L 10.0U ug/L
Aluminum 10.7 ug/L 50.0U ug/L
Barium 0.8 ug/L 5.0U ug/L

SA29-0.5B Tin 3.7 mg/Kg 10.2U mg/Kg
Antimony 1.5 mg/Kg 2.0U mg/Kg

SA29-10B Boron 8.7 mg/Kg 10.2U mg/Kg
Tin 4.4 mg/Kg 10.2U mg/Kg
Antimony 1.1 mg/Kg 2.0U mg/Kg

SA29-25B Tin 4.1 mg/Kg 9.7U mg/Kg
Antimony 1.1 mg/Kg 1,9U mg/Kg

SA29-40B Tin 4.3 mg/Kg 10.7U mg/Kg
Antimony 1.1 mg/Kg 2.1 U mg/Kg

SA120-0.5B Tin 4.2 mg/Kg 10.4U mg/Kg
Antimony 1.4 mg/Kg 2.1U mg/Kg

SA120-10B Tin 4.2 mg/Kg 9.7U mg/Kg
Antimony 1.3 mg/Kg 1.9U mg/Kg

SA120-25B Tin 3.7 mg/Kg 9.6U mg/Kg
Antimony 1.3 mg/Kg 1,9U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA120-43B Tin 4.1 mg/Kg 10.0U mg/Kg
Antimony 1.1 mg/Kg 2.0U mg/Kg

SA209-0.5B Boron 8.9 mg/Kg 10.4U mg/Kg
Tin 3.8 mg/Kg 10.4U mg/Kg
Antimony 1.6 mg/Kg 2.1 U mg/Kg

SA209-1 OB Boron 8.0 mg/Kg 10.3U mg/Kg
Tin 4.0 mg/Kg 10.3U mg/Kg
Antimony 1.6 mg/Kg 2.1 U mg/Kg

SA209009-1 OB Boron 8.2 mg/Kg 10.0U mg/Kg
Tin 4.1 mg/Kg 10.0U mg/Kg
Antimony 1.7 mg/Kg 2.0U mg/Kg

SA209-25B Tin 3.8 mg/Kg 9.9U mg/Kg
Antimony 1.6 mg/Kg 2.0U mg/Kg

SA209-35B Tin 5.0 mg/Kg 11.1U mg/Kg
Antimony 1.6 mg/Kg 2.2U mg/Kg

SA212-0.5B Boron 5.9 mg/Kg 9.8U mg/Kg
Tin 3.7 mg/Kg 9.8L) mg/Kg
Antimony 1.1 mg/Kg 2.0U mg/Kg

SA212-13B Boron 7.4 mg/Kg 10.8U mg/Kg
Tin 4.3 mg/Kg 10.8U mg/Kg
Antimony 1.3 mg/Kg 2.2U mg/Kg

SA212009-13B Boron 7.0 mg/Kg 10.9U mg/Kg
Tin 4.2 mg/Kg 10.9U mg/Kg
Antimony 1.8 mg/Kg 2.2U mg/Kg

SA212-30B Tin 4.8 mg/Kg 11,3U mg/Kg
Antimony 1.3 mg/Kg 2.3U mg/Kg

SA212-44B Tin 4.0 mg/Kg 9.4U mg/Kg
Antimony 1.6 mg/Kg 1,9U mg/Kg

Samples EB092809-S01A4 and EB092809-SO2A4 was identified as an equipment blank. 
No metal contaminants were found in this blank with the following exceptions:
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Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB092809-S01A4 9/28/09 Aluminum 20.9 ug/L All soil samples in SDG
Barium 0.8 ug/L R0905524
Boron 3.4 ug/L
Calcium 172 ug/L
Chromium 0.7 ug/L
Iron 72.7 ug/L
Lead 0.051 ug/L
Magnesium 41.7 ug/L
Manganese 12.6 ug/L
Potassium 73 ug/L
Sodium 61.6 ug/L
Strontium 1.3 ug/L
Titanium 1.9 ug/L
Zinc 2.3 ug/L

EB092809-SO2A4 9/28/09 Aluminum 10.7 ug/L All soil samples in SDG
Barium 0.8 ug/L R0905524
Boron 4.0 ug/L
Calcium 190 ug/L
Iron 58.7 ug/L
Lead 0.045 ug/L
Magnesium 33.3 ug/L
Manganese 4.7 ug/L
Molybdenum 0.8 ug/L
Sodium 61.4 ug/L
Strontium 1.6 ug/L
Tin 2.0 ug/L
Titanium 1.0 ug/L
Zinc 1.4 ug/L

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

Reported Modified Final
Sample Analyte Concentration Concentration

SA29-0.5B Tin 3.7 mg/Kg 10.2U mg/Kg

SA29-10B Boron 8.7 mg/Kg 10.2U mg/Kg
Tin 4.4 mg/Kg 10.2U mg/Kg

SA29-25B Tin 4.1 mg/Kg 9.7U mg/Kg

SA29-40B Tin 4.3 mg/Kg 10.7U mg/Kg

SA120-0.5B Tin 4.2 mg/Kg 10.4U mg/Kg

SA120-10B Tin 4.2 mg/Kg 9.7U mg/Kg

SA120-25B Tin 3.7 mg/Kg 9.6U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA120-43B Tin 4.1 mg/Kg 10.0U mg/Kg

SA209-0.5B Boron 8.9 mg/Kg 10.4U mg/Kg
Tin 3.8 mg/Kg 10.4U mg/Kg

SA209-1 OB Boron 8.0 mg/Kg 10.3U mg/Kg
Tin 4.0 mg/Kg 10.311 mg/Kg

SA209009-1 OB Boron 8.2 mg/Kg 10.OU mg/Kg
Tin 4.1 mg/Kg 10.0U mg/Kg

SA209-25B Tin 3.8 mg/Kg 9.9U mg/Kg

SA209-35B Tin 5.0 mg/Kg 11.1U mg/Kg

SA212-0.5B Boron 5.9 mg/Kg 9.8U mg/Kg
Tin 3.7 mg/Kg 9.8U mg/Kg

SA212-13B Boron 7.4 mg/Kg 10.8U mg/Kg
Tin 4.3 mg/Kg 10.8U mg/Kg

SA212009-13B Boron 7.0 mg/Kg 10.9U mg/Kg
Tin 4.2 mg/Kg 10.9U mg/Kg

SA212-30B Tin 4.8 mg/Kg 11,3U mg/Kg

SA212-44B Tin 4.0 mg/Kg 9.4U mg/Kg

Sample FB080309-SO (from SDG R0904279) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB080309-SO 8/3/09 Aluminum 18.6 ug/L All soil samples in SDG
Barium 0.8 ug/L R0905524
Calcium 113 ug/L
Iron 136 ug/L
Lead 0.042 ug/L
Magnesium 33.6 ug/L
Manganese 7.5 ug/L
Sodium 66.0 ug/L
Strontium 1.0 ug/L
Titanium 1.5 ug/L
T ungsten 0.04 ug/L
Zinc 0.8 ug/L
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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.

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

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

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

SA29-0.5BMS
(All soil samples in SDG R0905524)

Antimony
Lead
Selenium
Tungsten

43.3 (75-125)
73.1 (75-125)
73.7 (75-125)
69.3 (75-125)

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

A

VII. Duplicate Sample Analysis

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

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

SA29-0.5BDUP Barium 24.3 (<20) _ J (all detects) A
(All soil samples in SDG Lead 111.9 (<20) - UJ (all non-detects)
R0905524) Sodium 20.7 (<20)

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
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XI. ICP Serial Dilution

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

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905524 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SA209-10B and SA209009-10B and samples SA212-13B and SA212009-13B 
were identified as field duplicates. No metals were detected in any of the samples with 
the following exceptions:

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPSA209-1 OB SA209009-10B

Aluminum 7550 7980 6 (<50) - - -

Antimony 1.6 1.7 - 0.1 (<2.1) - -

Arsenic 3.65 2.67 31 (<50) - - -

Barium 171 165 4 (<50) - - -

Beryllium 0.585 0.422 32 (<50) - - -

Boron 8 8.2 - 0.2 (<10.3) - -

Cadmium 0.14 0.16 - 0.02 (<0.10) - -

Calcium 33800 23200 37 (<50) - - -

Chromium 11.5 8.66 28 (<50) - - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA209-1 OB SA209009-10B

Cobalt 7.2 7.5 - 0.3 (<2.1) - -

Copper 19.5 18 8 (<50) - - -

Iron 13500 14000 4 (<50) - - -

Lead 8 7.8 - 0.2 (£2.1) - -

Magnesium 9190 9840 7 (<50) - - -

Manganese 363 318 13 (<50) - - -

Mercury 0.013 0.011 - 0.002 (<0.016) - -

Molybdenum 0.6 0.68 - 0.08 (£0.31) - -

Nickel 15.2 15.5 2 (£50) - - -

Platinum 0.015 0.01 - 0.005 (£0.098) - -

Potassium 1710 1810 6 (<50) - - -

Sodium 771 846 9 (<50) - - -

Strontium 211 210 0 (<50) - - -

Thallium 0.089 0.072 - 0.017 (<0.020) - -

Tin 4 4.1 - 0.1 (£10.3) - -

Titanium 636 676 6 (<50) - - -

T ungsten 0.23 0.17 - 0.06 (£0.098) - -

Uranium 1.77 1.2 38 (<50) - - -

Vanadium 38.8 40.2 4 (<50) - - -

Zinc 31.4 34.1 8 (<50) - - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags Aor PSA212-13B SA212009-13B

Aluminum 8560 8200 4 (<50) - - -

Antimony 1.3 1.8 - 0.5 (<2.2) - -

Arsenic 2.58 2.9 12 (<50) - - -

Barium 190 192 1 (<50) - - -

Beryllium 0.471 0.514 9 (<50) - - -

Boron 7.4 7 - 0.4 (<10.9) - -

Cadmium 0.13 0.13 - 0 (<0.11) - -

Calcium 22500 20700 8 (<50) - - -

Chromium 7.09 8.24 15 (<50) - - -

Cobalt 7.4 7.8 - 0.4 (<2.2) - -

Copper 17.3 18 4 (<50) - - -

Iron 14600 14600 0 (<50) - - -

Lead 9.1 10.5 - 1.4 (<2.2) - -

Magnesium 8440 8270 2 (<50) - - -

Manganese 412 462 11 (<50) - - -

Mercury 0.015 0.018 - 0.003 (<0.015) - -

Molybdenum 0.41 0.24 - 0.17 (<0.33) - -

Nickel 17.7 16.6 6 (<50) - - -

Platinum 0.009 0.011 - 0.002 (<0.11) - -

Potassium 2200 2090 5 (<50) - - -

Sodium 1150 1220 6 (<50) - - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPSA212-13B SA212009-13B

Strontium 173 169 - 4 (<43.5) - -

Thallium 0.091 0.114 22 (<50) - - -

Tin 4.3 4.2 - 0.1 (<10.9) - -

Titanium 684 618 10 (<50) - - -

T ungsten 0.72 0.74 - 0.02 (<0.11) - -

Uranium 0.996 1.14 13 (<50) - - -

Vanadium 40.2 38.7 4 (<50) - - -

Zinc 34 34.2 1 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0905524

SDG Sample Analyte Flag A or P Reason (Code)

R0905524 SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-1 OB
SA209009-1 OB 
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B
SA212-30B
SA212-44B

Antimony
Lead
Selenium
T ungsten

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

A Matrix spike analysis (%R)
(m)

R0905524 SA29-0.5B
SA29-1 OB
SA29-25B
SA29-40B
SA120-0.5B
SA120-1 OB
SA120-25B
SA120-43B
SA209-0.5B
SA209-1 OB
SA209009-1 OB 
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B 
SA212-30B
SA212-44B

Barium
Lead
Sodium

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

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

R0905524 EB092809-S01A4
EB092809-SO2A4
SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-1 OB
SA209009-1 OB 
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B 
SA212-30B
SA212-44B

All analytes reported 
below the PQL.

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

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0905524

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905524 EB092809-SQ1A4 Boron 50. OU ug/L A bl
Chromium 5.0U ug/L
Aluminum 50.0U ug/L
Barium 5.0U ug/L

R0905524 EB092809-SQ2A4 Boron 50.0U ug/L A bl
Manganese 5.0U ug/L
Molybdenum 2.0U ug/L
Strontium 10.0U ug/L
Aluminum 50.OU ug/L
Barium 5.0U ug/L

R0905524 SA29-0.5B Tin 10.2U mg/Kg A bl
Antimony 2.0U mg/Kg

R0905524 SA29-10B Boron 10.2U mg/Kg A bl
Tin 10.2U mg/Kg
Antimony 2.0U mg/Kg

R0905524 SA29-25B Tin 9.7U mg/Kg A bl
Antimony 1.9U mg/Kg

R0905524 SA29-40B Tin 10.7U mg/Kg A bl
Antimony 2.1 U mg/Kg

V:\LOGIN\TRONOXNG\22109D4.TR4 16



SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905524 SA120-0.5 B Tin 10.4U mg/Kg A bl
Antimony 2.1 U mg/Kg

R0905524 SA120-1 OB Tin 9.7U mg/Kg A bl
Antimony 1.9U mg/Kg

R0905524 SA120-25B Tin 9.6U mg/Kg A bl
Antimony 1,9U mg/Kg

R0905524 SA120-43B Tin 10.0U mg/Kg A bl
Antimony 2.0U mg/Kg

R0905524 SA209-0.5B Boron 10.4U mg/Kg A bl
Tin 10.4U mg/Kg
Antimony 2.1 U mg/Kg

R0905524 SA209-1 OB Boron 10.3U mg/Kg A bl
Tin 10.3U mg/Kg
Antimony 2.1 U mg/Kg

R0905524 SA209009-1 OB Boron 10.0U mg/Kg A bl
Tin 10.0U mg/Kg
Antimony 2.0U mg/Kg

R0905524 SA209-25B Tin 9.9U mg/Kg A bl
Antimony 2.0U mg/Kg

R0905524 SA209-35B Tin 11.1U mg/Kg A bl
Antimony 2.2U mg/Kg

R0905524 SA212-0.5B Boron 9.8U mg/Kg A bl
Tin 9.SU mg/Kg
Antimony 2.0U mg/Kg

R0905524 SA212-13B Boron 10.8U mg/Kg A bl
Tin 10.8U mg/Kg
Antimony 2.2U mg/Kg

R0905524 SA212009-13B Boron 10.9U mg/Kg A bl
Tin 10.9U mg/Kg
Antimony 2.2U mg/Kg

R0905524 SA212-30B Tin 11.3U mg/Kg A bl
Antimony 2.3U mg/Kg

R0905524 SA212-44B Tin 9.4U mg/Kg A bl
Antimony 1,9U mg/Kg

V:\LOGIN\TRONOXNG\22109D4.TR3 17



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals > Equipment Blank Data Qualification Summary - SDG R0905524

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905524 SA29-0.5B Tin 10.2U mg/Kg A be

R0905524 SA29-10B Boron 10.2U mg/Kg A be
Tin 10.2U mg/Kg

R0905524 SA29-25B Tin 9.7U mg/Kg A be

R0905524 SA29-40B Tin 10.7U mg/Kg A be

R0905524 SA120-0.5B Tin 10.4U mg/Kg A be

R0905524 SA120-10B Tin 9.7U mg/Kg A be

R0905524 SA120-25B Tin 9.6U mg/Kg A be

R0905524 SA120-43B Tin 10.011 mg/Kg A be

R0905524 SA209-0.5B Boron 10.4U mg/Kg A be
Tin 10.4U mg/Kg

R0905524 SA209-1 OB Boron 10.3U mg/Kg A be
Tin 10.3U mg/Kg

R0905524 SA209009-1 OB Boron 10.0U mg/Kg A be
Tin 10.0U mg/Kg

R0905524 SA209-25B Tin 9.9U mg/Kg A be

R0905524 SA209-35B Tin 11.1U mg/Kg A be

R0905524 SA212-0.5B Boron 9.8U mg/Kg A be
Tin 9.8U mg/Kg

R0905524 SA212-13B Boron 10.8U mg/Kg A be
Tin 10.8U mg/Kg

R0905524 SA212009-13B Boron 10.9U mg/Kg A be
Tin 10.9U mg/Kg

R0905524 SA212-30B Tin 11.3U mg/Kg A be

V:\LOGIN\TRONOXNG\22109D4.TR3 18



SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905524 SA212-44B Tin 9.4U mg/Kg A be

Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0905524

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109D4.TR4 19



Tronox Northgate Henderson
LDC #: 22109D4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905524 Stage 2B
Laboratory: Columbia Analytical Services

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

Date:J_2Lzt5'^^
Page: L of /__

Reviewer: C 
2nd Reviewer:

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

Validation Area Comments

I. Technical holding times /^V Sampling dates: ^ ^ ^'l

II. ICP/MS Tune

III. Calibration A

IV. Blanks Su/

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

VI. Matrix Spike Analysis rAS

VII. Duplicate Sample Analysis O6o
VIII. Laboratory Control Samples (LCS) A* (AS

IX. Internal Standard (ICP-MS) A/ A hZ'T

X. Furnace Atomic Absorption QC A/ A/cM- o-t,

XI. ICP Serial Dilution A

XII. Sample Result Verification N

XIII. Overall Assessment of Data A

XIV. Field Duplicates

XV Field Blanks

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

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

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

CSP6VS 7/7 ^

Validated ( ^

i EB092809-S01A4 w ii SA209-0.5B <T 21 EB092809-SQ1A4MS w 31

2 EB092809-SO2A4 vl/ 12 SA209-10B 22 EB092809-S01A4DUP'L' 32 (?

3 SA29-0.5B 13 SA209009-10B 23 SA29-0.5BMS “S 33

4 SA29-10B 14 SA209-25B 24 SA29-0.5BDUP 34

5 SA29-25B 15 SA209-35B 25 SA29-40BMS 35

6 SA29-40B 16 SA212-0.5B 26 SA29-40BDUP v.A 36

7 SA120-0.5B 17 SA212-13B 27 37

8 SA120-10B 18 SA212009-13B \ 28 38

9 SA120-25B 19 SA212-30B \ 29 39

10 SA120-43B > 20 SA212-44B vi/ 30 40

Notes:

22109D4W.wpd



LDC #: 2210^)4
SDG #: See Cover

VALIDATION FINDINGS WORKSHEET
Sample Specific Element Reference

Page: f of f
Reviewer: O/"^ 

2nd reviewer: v,—^

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

rL \V ^Csb^AsT^, Be, B, Cd, Ca^ Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K^Se/^3, Na, Sr, Tl, Sn, Ti, W, U, V,^Zn~~ ^

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

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

Al

Zl-

, Sb>< Ba, Be. B, Cd, Ca, Cr. Co, Cu, Fe, Pb, MaMojj. HgCNTpTK^Se/Ag, Na, Sr, Tl. Sn, Ti, WJJAAZn~

^3

Sb,>CBa, Be, B, Cd. Ca. Cr. Co. Cu. Fe. Pb. Ma. MoTMti)Hg,(fl[ Pt. K^S^AaNay Sr, Tl, Sn, U W, UJ\//Zn~'

^Aj7sb~As, BaTie, B. Cd^CajS'r, Co, K&TaqI Na^lTTrin~Ti, W, urvTzn

(Al Sb, AsTia, Be, B, Cd, Ca, Cr. Co. Curpe. Pb. Mg, Mo, Mn^HgCNi, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Ai r^h Ag Ra Rp R P.H C.a Hr C.n P.i i Fp Ph Mq l\/ln Mn Hn Mi Pt K Sp Aq Ma Sr Tl Sn Ti W I I W 7n

Analytic; MpthnH

ICP

ICP-MS

Tsb^ As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo,Mrj) Hg/Ni^Pt, (k, Se, Ag, Na, Sr)ll/Sn, Ti, 

,6>(A^)Ba,0)BrCd, Ca,(crl>Co, Cu, Fe.fi Mg, Mo, Mm Hg, Ni,(pj) K Se^ Ag, Na, Sr.flfemTT

vWv.Zny

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

Comments:

Tronox_SR.wpd
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LDC 22109D4
SPG#: See Cover

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

VALIDATION FINDINGS WORKSHEET
Field Duplicates

/"¥ N NA Were field duplicate pairs identified in this SPG?
! N NA Were target analytes detected in the field duplicate pairs?

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

Compound 12 13 RPD Difference Limits (Parent Only)

Aluminum 7550 7980 6

Antimony 1.6 1.7 0.1 (S2.1)

Arsenic 3.65 2.67 31

Barium 171 165 4

Beryllium 0.585 0.422 32

Boron 8.0 8.2 0.2 (<10.3)

Cadmium 0.14 0.16 0.02 (<0.10)

Calcium 33800 23200 37

Chromium 11.5 8.66 28

Cobalt 7.2 7.5 0.3 (*2.1)

Copper 19.5 18.0 8

Iron 13500 14000 4

Lead 8.0 7.8 0.2 (*2.1)

Magnesium 9190 9840 7

Manganese 363 318 13

Mercury 0.013 0.011 0.002 (sO.016)

Molybdenum 0.60 0.68 0.08 (<0.31)

Nickel 15.2 15.5 2

Platinum 0.015 0.010 0.005 (<0.098)

Page: l of
Reviewer. ___

2nd Reviewer: ----- /



LDC 22109D4
SPG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

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

N NA 
N NA

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

'7
Page~l_
Reviewer:_____

2nd Reviewer: [ r-—

Concentration (mg/Kg) (*50) (mg/Kg) (mg/Kg) Qualifications

Compound 12 13 RPD Difference Limits (Parent Only)

Potassium 1710 1810 6

Sodium 771 846 9

Strontium 211 210 0

Thallium 0.089 0.072 0.017 (<0.020)

Tin 4.0 4.1 0.1 (s10.3)

Titanium 636 676 6

Tungsten 0.23 0.17 0.06 (sO.098)

Uranium 1.77 1.20 38

Vanadium 38.8 40.2 4

Zinc 31.4 34.1 8
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LDC 22109D4
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page: ^ of__1
Reviewer: CC2-—. 

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

Y>J NA Were field duplicate pairs identified in this SDG?
Y7N NA Were target analytes detected in the field duplicate pairs?

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

Compound 17 18 RPD Difference Limits (Parent Only)

Aluminum 8560 8200 4

Antimony 1.3 1.8 0.5 (s2.2)

Arsenic 2.58 2.90 12

Barium 190 192 1

Beryllium 0.471 0.514 9

Boron 7.4 7.0 0.4 (s 10.9)

Cadmium 0.13 0.13 0 (s0.11)

Calcium 22500 20700 8

Chromium 7.09 8.24 15

Cobalt 7.4 7.8 0.4 (<2.2)

Copper 17.3 18.0 4

Iron 14600 14600 0

Lead 9.1 10.5 1.4 (<2.2)

Magnesium 8440 8270 2

Manganese 412 462 11

Mercury 0.015 0.018 0.003 (sO.015)

Molybdenum 0.41 0.24 0.17 (s0.33)

Nickel 17.7 16.6 6

Platinum 0.009 0.011 0.002 (s0.11)



LDC 22109D4
SPG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

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

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

tA. \
Page:___of___
Reviewer: CX^— 

2nd Reviewer: _____ ^

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

Compound 17 18 RPD Difference Limits (Parent Only)

Potassium 2200 2090 5

Sodium 1150 1220 6

Strontium 173 169 4 (i43.5)

Thallium 0.091 0.114 22

Tin 4.3 4.2 0.1 (<10.9)

Titanium 684 618 10

Tungsten 0.72 0.74 0.02 (<0.11)

Uranium 0.996 1.14 13

Vanadium 40.2 38.7 4

Zinc 34.0 34.2 1



LDC Report# 22109E4

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 29, 2009

December 21, 2009

Soil/Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905539

Sample Identification

EB092909-S01A4
EB092909-SO2A4
SA213-0.5B
SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-10B
SA193-25B

SA193-42B
SA193-2.5B
SA213-0.5BMS
SA213-0.5BDUP
SA213-14BMS
SA213-14BDUP
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Introduction

This data review covers 24 soil samples and 2 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per ERA SW 
846 Methods 601 OB, 6020, and 7000 for Metals. The metals analyzed were Aluminum, 
Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, 
Copper, Iron, Lead, Magnesium, Manganese, Mercury, Molybdenum, Nickel, 
Platinum, Potassium, Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, 
Tungsten, Uranium, Vanadium, and Zinc.

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. ICPMS Tune

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

III. Calibration

An initial calibration was performed.

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

IV. Blanks

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

Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Boron 5.5 ug/L All water samples in SDG R0905539
Antimony 0.050 ug/L
Cobalt 0.5 ug/L
Lead 0.007 ug/L
Manganese 0.2 ug/L
Sodium 149 ug/L
Strontium 0.1 ug/L
Thallium 0.007 ug/L
Tungsten 0.08 ug/L
Uranium 0.004 ug/L

ICB/CCB Copper 0.8 ug/L EB092909-S01A4

ICB/CCB Barium 0.4 ug/L EB092909-SO2A4

PB (prep blank) Boron 0.6 mg/Kg All soil samples in SDG R0905539
Chromium 0.11 mg/Kg
Magnesium 0.6 mg/Kg
Manganese 0.02 mg/Kg
Tin 3.7 mg/Kg

ICB/CCB Boron 2.0 ug/L All soil samples in SDG R0905539
Molybdenum 0.70 ug/L
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Method Blank ID Analyte
Maximum

Concentration Associated Samples

ICB/CCB Barium 1.00 ug/L SA213-0.5B
Manganese 0.50 ug/L SA213-14B
Nickel 0.40 ug/L SA213-30B
Strontium 0.10 ug/L SA213-44B

SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B
SA191-0.5B

ICB/CCB Barium 0.30 ug/L SA191-10B
Manganese 0.10 ug/L SA191-25B

SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-10B
SA193-25B
SA193-42B
SA193-2.5B

ICB/CCB Magnesium 2.0 ug/L SA213-0.5B

ICB/CCB Beryllium 0.009 ug/L SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-1 OB
SA193-25B
SA193-2.5B

ICB/CCB Platinum 0.013 ug/L SA191 -25 B
Thallium 0.015 ug/L SA191-40B
Tungsten 0.057 ug/L SA191009-40B
Uranium 0.015 ug/L SA193-0.5B

SA193-1 OB
SA193009-1 OB
SA193-25B
SA193-42B
SA193-2.5B

ICB/CCB Thallium 0.009 ug/L SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-1 OB
SA110-25B
SA110-37B
SA110009-37B
SA191-0.5B
SA191-1 OB

ICB/CCB Thallium 0.008 ug/L SA213-0.5B
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Tungsten 0.070 ug/L SA213-0.5B
SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B
SA191-0.5B
SA191-10B

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:

Reported Modified Final
Sample Analyte Concentration Concentration

EB092909-S01A4 Boron 8.4 ug/L 50.0U ug/L
Strontium 2.7 ug/L 10.0U ug/L
T ungsten 0.06 ug/L 0.10U ug/L
Uranium 0.007 ug/L 0.020U ug/L

EB092909-SO2A4 Boron 2.9 ug/L 50.0U ug/L
Sodium 295 ug/L 300U ug/L
Strontium 1.9 ug/L 10.0U ug/L
T ungsten 0.04 ug/L 0.10U ug/L
Uranium 0.005 ug/L 0.020U ug/L
Barium 0.02 ug/L 0.05U ug/L

SA213-0.5B Boron 7.4 mg/Kg 10.1U mg/Kg
Tin 4.0 mg/Kg 10.1U mg/Kg

SA213-14B Boron 9.6 mg/Kg 9.9U mg/Kg
Tin 4.0 mg/Kg 9.9U mg/Kg

SA213-30B Tin 4.3 mg/Kg 11.6U mg/Kg

SA213-44B Tin 4.9 mg/Kg 11.4U mg/Kg

SA110-10B Boron 9.3 mg/Kg 10.7U mg/Kg
Tin 4.3 mg/Kg 10.7U mg/Kg

SA110-25B Tin 4.8 mg/Kg 11,3U mg/Kg

SA110-37B Tin 4.6 mg/Kg 10.8U mg/Kg

SA110009-37B Tin 4.9 mg/Kg 10.3U mg/Kg

V:\LOGIN\TRONOXNG\22109E4.TR3 6



Reported Modified Final
Sample Analyte Concentration Concentration

SA191-0.5B Tin 3.8 mg/Kg 10.1U mg/Kg

SA191-10B Boron 8.3 mg/Kg 10.3U mg/Kg
Tin 3.8 mg/Kg 10.3U mg/Kg

SA191-25B Tin 4.2 mg/Kg 10.0U mg/Kg
Platinum 0.009 mg/Kg 0.10U mg/Kg

SA191-40B Tin 4.1 mg/Kg 10.1 U mg/Kg
Platinum 0.010 mg/Kg 0.10U mg/Kg

SA191009-40B Tin 4.4 mg/Kg 10.4U mg/Kg
Platinum 0.012 mg/Kg 0.10U mg/Kg

SA193-0.5B Boron 7.8 mg/Kg 9.4U mg/Kg
Tin 3.3 mg/Kg 9.4U mg/Kg
Platinum 0.009 mg/Kg 0.095U mg/Kg

SA193-10B Boron 9.4 mg/Kg 10.3U mg/Kg
Tin 4.1 mg/Kg 10.3U mg/Kg
Platinum 0.008 mg/Kg 0.10U mg/Kg

SA193009-1 OB Boron 10.1 mg/Kg 10.2U mg/Kg
Tin 4.0 mg/Kg 10.2U mg/Kg
Platinum 0.009 mg/Kg 0.10U mg/Kg

SA193-25B Tin 3.9 mg/Kg 10.2U mg/Kg
Platinum 0.010 mg/Kg 0.10U mg/Kg

SA193-42B Tin 4.6 mg/Kg 10.9U mg/Kg
Platinum 0.011 mg/Kg 0.11U mg/Kg

SA193-2.5B Boron 6.8 mg/Kg 10.5U mg/Kg
Tin 5.4 mg/Kg 10.5U mg/Kg
Platinum 0.009 mg/Kg 0.10U mg/Kg

Samples EB092909-S01A4 and EB092909-SO2A4 was identified as an equipment blank. 
No metal contaminants were found in this blank with the following exceptions:
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Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB092909-S01A4 9/29/09 Aluminum 10.9 ug/L All soil samples in SDG
Barium 1.9 ug/L R0905539
Boron 8.4 ug/L
Calcium 382 ug/L
Iron 110 ug/L
Lead 0.232 ug/L
Magnesium 49.3 ug/L
Manganese 12.0 ug/L
Nickel 1.3 ug/L
Sodium 411 ug/L
Strontium 2.7 ug/L
T ungsten 0.06 ug/L
Uranium 0.007 ug/L
Zinc 5.7 ug/L

EB092909-SO2A4 9/29/09 Aluminum 10.2 ug/L All soil samples in SDG
Barium 0.7 ug/L R0905539
Boron 2.9 ug/L
Calcium 343 ug/L
Iron 33.1 ug/L
Lead 0.316 ug/L
Magnesium 47.7 ug/L
Manganese 9.4 ug/L
Nickel 0.7 ug/L
Sodium 295 ug/L
Strontium 1.9 ug/L
T ungsten 0.04 ug/L
Uranium 0.005 ug/L
Zinc 16.9 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:

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA213-0.5B Boron 7.4 mg/Kg 10.0U mg/Kg

SA213-14B Boron 9.6 mg/Kg 9.9U mg/Kg

SA110-10B Boron 9.3 mg/Kg 10.7U mg/Kg

SA191-10B Boron 8.3 mg/Kg 10.3U mg/Kg

SA193-0.5B Boron 7.8 mg/Kg 9.4U mg/Kg

SA193-10B Boron 9.4 mg/Kg 10.3U mg/Kg

SA193009-10B Boron 10.1 mg/Kg 10.2U mg/Kg
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA193-2.5B Boron 6.8 mg/Kg 10.5U mg/Kg

Sample FB080309-SO (from SDG R0904279) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB080309-SO 8/3/09 Aluminum 18.6 ug/L All soil samples in SDG
Barium 0.8 ug/L R0905539
Calcium 113 ug/L
Iron 136 ug/L
Lead 0.042 ug/L
Magnesium 33.6 ug/L
Manganese 7.5 ug/L
Sodium 66.0 ug/L
Strontium 1.0 ug/L
Titanium 1.5 ug/L
T ungsten 0.04 ug/L
Zinc 0.8 ug/L

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

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

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

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

SA213-0.5BMS Antimony 38.4 (75-125) J- (all detects) A
(All soil samples in SDG R0905539) Selenium 74.7 (75-125) UJ (all non-detects)

T ungsten 69.0 (75-125)

SA213-0.5BMS Manganese 157.9 (75-125) J+ (all detects) A
(All soil samples in SDG R0905539)
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VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag AorP

SA213-0.5BL Beryllium 22 (<10) All soil samples in SDG J (all detects) A
R0905539 UJ (all non-detects)

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905539 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

V:\LOGIN\TRONOXNG\22109E4.TR3 10



XIV. Field Duplicates

Samples SA110-37B and SA110009-37B, samples SA191-40B and SA191009-40B, and 
samples SA193-10B and SA193009-1 OB were identified as field duplicates. No metals 
were detected in any of the samples with the following exceptions:

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA110-37B SA110009-37B

Aluminum 19400 18800 3 (<50) - - -

Antimony 0.5U 1.5 - 1 (<2.2) - -

Arsenic 21.3 25.2 17 (<50) - - -

Barium 228 349 42 (<50) - - -

Beryllium 0.552 0.634 14 (<50) - - -

Boron 31.5 29.5 - 2 (<10.8) - -

Cadmium 0.11 0.17 - 0.06 (<0.11) - -

Calcium 21600 34500 46 (<50) - - -

Chromium 26.8 28.2 5 (<50) - - -

Cobalt 8.3 7 - 1.3 (<2.2) - -

Copper 20.6 18.9 9 (<50) - - -

Iron 17700 16400 8 (<50) - - -

Lead 14.5 13.2 - 1.3 (<2.1) - -

Magnesium 44900 43800 2 (<50) - - -

Manganese 466 397 16 (<50) - - -

Mercury 0.014 0.027 - 0.013 (<0.018) - -

Molybdenum 0.98 0.97 - 0.01 (<0.33) - -

Nickel 17.3 15.9 8 (<50) - - -

Platinum 0.016 0.016 - 0 (<0.11) - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA110-37B SA110009-37B

Potassium 4370 4140 5 (<50) - - -

Sodium 1350 1260 7 (<50) - - -

Strontium 167 161 - 6 (<43.4) - -

Thallium 0.188 0.231 21 (<50) - - -

Tin 4.6 4.9 - 0.3 (<10.8) - -

Titanium 810 755 7 (<50) - - -

T ungsten 0.41 0.46 - 0.05 (<0.11) - -

Uranium 6.73 7.94 16 (<50) - - -

Vanadium 58.3 58.3 0 (<50) - - -

Zinc 51.7 48.3 7 (<50) - - -

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags Aor PSA191-40B SA191009-40B

Aluminum 10800 10400 4 (<50) - - -

Antimony 1.1 1.5 - 0.4 (<2.1) - -

Arsenic 8.99 9.87 9 (<50) - - -

Barium 91.6 87.9 4 (<50) - - -

Beryllium 0.358 0.397 10 (<50) - - -

Boron 16.7 16.3 - 0.4 (<10.4) - -

Cadmium 0.04U 0.04 - 0 (<0.10) - -

Calcium 35400 35500 0 (<50) - - -

Chromium 12.5 14.3 13 (<50) - - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags Aor PSA191-40B SA191009-40B

Cobalt 4.2 4.6 - 0.4 (<2.1) - -

Copper 13.1 13.3 2 (<50) - - -

Iron 11100 11600 4 (<50) - - -

Lead 6 7.1 - 1.1 (<2.1) - -

Magnesium 20300 19800 2 (<50) - - -

Manganese 197 212 7 (<50) - - -

Mercury 0.005 0.005 - 0 (<0.019) - -

Molybdenum 0.62 0.56 - 0.06 (<0.31) - -

Nickel 10.2 13.1 25 (<50) - - -

Platinum 0.01 0.012 - 0.002 (<0.10) - -

Potassium 2910 2780 5 (<50) - - -

Sodium 1180 1220 3 (<50) - - -

Strontium 192 168 - 24 (<41.4) - -

Thallium 0.132 0.14 6 (<50) - - -

Tin 4.1 4.4 - 0.3 (<10.4) - -

Titanium 592 597 1 (<50) - - -

Tungsten 0.15 0.16 - 0.01 (<0.10) - -

Uranium 1.67 1.88 12 (<50) - - -

Vanadium 33.5 35.8 7 (<50) - - -

Zinc 28.4 29.2 3 (<50) - - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags Aor PSA193-10B SA193009-10B

Aluminum 8450 8590 2 (<50) - - -

Antimony 0.7 1.4 - 0.7 (<2.1) - -

Arsenic 2.29 2.52 10 (<50) - - -

Barium 179 175 2 (<50) - - -

Beryllium 0.411 0.441 7 (<50) - - -

Boron 9.4 10.1 - 0.7 (<10.3) - -

Cadmium 0.14 0.04U - 0.1 (<0.10) - -

Calcium 44100 14700 100 (<50) - J (all detects) A

Chromium 7.1 8.15 14 (<50) - - -

Cobalt 6.4 6.8 - 0.4 (<2.1) - -

Copper 16.7 17.3 4 (<50) - - -

Iron 12500 14100 12 (<50) - - -

Lead 9.3 8.9 - 0.4 (<2.1) - -

Magnesium 8890 8310 7 (<50) - - -

Manganese 316 307 3 (<50) - - -

Mercury 0.018 0.01 - 0.008 (<0.018) - -

Molybdenum 0.51 0.51 - 0 (<0.31) - -

Nickel 13.7 14.5 6 (<50) - - -

Platinum 0.008 0.009 - 0.001 (<0.10) - -

Potassium 2450 2480 1 (<50) - - -

Sodium 667 638 4 (<50) - - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA193-10B SA193009-1 OB

Strontium 249 194 25 (<50) - - -

Thallium 0.079 0.086 - 0.007 (<0.020) - -

Tin 4.1 4 - 0.1 (<10.3) - -

Titanium 547 664 19 (£50) - - -

T ungsten 0.15 0.14 - 0.01 (<0.11) - -

Uranium 0.79 0.84 6 (<50) - - -

Vanadium 35.3 38.3 8 (<50) - - -

Zinc 33.3 31.8 5 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0905539

SDG Sample Analyte Flag Aor P Reason (Code)

R0905539 SA213-0.5B
SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-1 OB
SA110-25B
SA110-37B
SA110009-37B 
SA191-0.5B
SA191-1 OB
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-1 OB 
SA193-25B
SA193-42B
SA193-2.5B

Antimony
Selenium
T ungsten

J- (all detects)
UJ (all non-detects)

A Matrix spike analysis (%R)
(m)

R0905539 SA213-0.5B
SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B 
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-1 OB
SA193009-1 OB 
SA193-25B
SA193-42B
SA193-2.5B

Manganese J+ (all detects) A Matrix spike analysis (%R)
(m)

V:\LOGIN\TRONOXNG\22109E4.TR3 16



SDG Sample Analyte Flag Aor P Reason (Code)

R0905539 SA213-0.5B
SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-1 OB 
SA193-25B
SA193-42B
SA193-2.5B

Beryllium J (all detects)
UJ (all non-detects)

A ICP serial dilution (%D)
(sd)

R0905539 EB092909-S01A4
EB092909-SO2A4
SA213-0.5B
SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B 
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B 
SA193-0.5B
SA193-10B
SA193009-10B 
SA193-25B
SA193-42B
SA193-2.5B

All analytes reported 
below the PQL.

J (all detects) A Sample result verification 
(PQL) (sp)

R0905539 SA193-10B
SA193009-10B

Calcium J (all detects) A Field duplicates (RPD) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0905539

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905539 EB092909-SQ1A4 Boron 50.0U ug/L A bl
Strontium 10.0U ug/L
Tungsten 0.10U ug/L
Uranium 0.020U ug/L

V:\LOGIN\TRONOXNG\22109E4.TR3 17



SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905539 EB092909-SO2A4 Boron 50.0U ug/L A bl
Sodium 300U ug/L
Strontium 10.0U ug/L
Tungsten 0.1 OU ug/L
Uranium 0.020U ug/L
Barium 0.05U ug/L

R0905539 SA213-0.5B Boron 10.1U mg/Kg A bl
Tin 10.1U mg/Kg

R0905539 SA213-14B Boron 9.9U mg/Kg A bl
Tin 9.9U mg/Kg

R0905539 SA213-30B Tin 11,6U mg/Kg A bl

R0905539 SA213-44B Tin 11,4U mg/Kg A bl

R0905539 SA110-10B Boron 10.7U mg/Kg A bl
Tin 10.7U mg/Kg

R0905539 SA110-25B Tin 11.3U mg/Kg A bl

R0905539 SA110-37B Tin 10.8U mg/Kg A bl

R0905539 SA110009-37B Tin 10.3U mg/Kg A bl

R0905539 SA191-0.5B Tin 10.1 U mg/Kg A bl

R0905539 SA191-1 OB Boron 10.3U mg/Kg A bl
Tin 10.3U mg/Kg

R0905539 SA191-25B Tin 10.0U mg/Kg A bl
Platinum 0.1 OU mg/Kg

R0905539 SA191-40B Tin 10.1U mg/Kg A bl
Platinum 0.1 OU mg/Kg

R0905539 SA191009-40B Tin 10.4U mg/Kg A bl
Platinum 0.1 OU mg/Kg

R0905539 SA193-0.5B Boron 9.4U mg/Kg A bl
Tin 9.4U mg/Kg
Platinum 0.095U mg/Kg

V:\LOGIN\TRONOXNG\22109E4.TR3 18



SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905539 SA193-10B Boron 10.3U mg/Kg A bl
Tin 10.3U mg/Kg
Platinum 0.10U mg/Kg

R0905539 SA193009-10B Boron 10.2U mg/Kg A bl
Tin 10.2U mg/Kg
Platinum 0.10U mg/Kg

R0905539 SA193-25B Tin 10.2U mg/Kg A bl
Platinum 0.10U mg/Kg

R0905539 SA193-42B Tin 10.9U mg/Kg A bl
Platinum 0.11U mg/Kg

R0905539 SA193-2.5B Boron 10.5U mg/Kg A bl
Tin 10.5U mg/Kg
Platinum 0.1 OU mg/Kg

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Equipment Blank Data Qualification Summary - SDG R0905539

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905539 SA213-0.5B Boron 10.0U mg/Kg A be

R0905539 SA213-14B Boron 9.9U mg/Kg A be

R0905539 SA110-10B Boron 10.7U mg/Kg A be

R0905539 SA191-10B Boron 10.3U mg/Kg A be

R0905539 SA193-0.5B Boron 9.4U mg/Kg A be

R0905539 SA193-10B Boron 10.3U mg/Kg A be

R0905539 SA193009-1 OB Boron 10.2U mg/Kg A be

R0905539 SA193-2.5B Boron 10.5U mg/Kg A be

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0905539

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109E4.TR3 19



Tronox Northgate Henderson
LDC #: 22109E4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905539 Stage 2B
Laboratory: Columbia Analytical Services

METHOD: Metals (ERA SW 846 Method 6010B/6020/7000)

Date:)z.-'Z-f-<yt

Page: (of 1 
ReviewerC^

2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Area Commpnts

1. Technical holding times A Sampling dates: 1

II. ICP/MS Tune A

III. Calibration A

IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis

VI. Matrix Spike Analysis r'N'S
VII. Duplicate Sample Analysis A OoQ
VIII. Laboratory Control Samples (LCS) A

IX. Internal Standard (ICP-MS) A/ AJorr
X. Furnace Atomic Absorption QC s/ //ot

XI. ICP Serial Dilution

XII. Sample Result Verification N

XIII. Overall Assessment of Data A

XIV. Field Duplicates SW OOjiOjClS^), C\%\ qi ^

XV Field Blanks

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

1 EB092909-S01A4 11 SA110009-37B 21 SA193-42B 31

2 EB092909-SO2A4 12 SA191-0.5B 22 SA193-2.5B 32

3 SA213-0.5B 13 SA191-10B 23 SA213-0.5BMS 33

4 SA213-14B 14 SA191-25B 24 SA213-0.5BDUP 34

5 SA213-30B 15 SA191-40B 25 SA213-14BMS 35

6 SA213-44B 16 SA191009-40B 26 SA213-14BDUP 36

7 SA110-0.5B 17 SA193-0.5B 27 37

8 SA110-10B 18 SA193-10B 28 38

9 SA110-25B 19 SA193009-1 OB 29 39

10 SA110-37B 20 SA193-25B 30 40

Notes:

22109E4W.wpd



LDC #:22109^ VALIDATION FINDINGS WORKSHEET PaaeA ofX
SDG #: See Cover Sample Specific Element Reference Reviewer: Cf72—

2nd reviewer: C—

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

u/ (ATst^As^Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K^Se^Ag, Na, Sr, Tl, Sn, Ti, W, U.^T^s

- -D Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mo. Mn. Ho. Ni. Pt. K. Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

ac. . Al, Sb, As, Ba, Be, B.^CcDCa^Cr, Co, Cu, Fe, PfcftMg.Qyio, Mn^Hg,(Ni, Pt^Ki^Se, Ag)NaCSr, Tl, Sn, Ti, W, U, V, ZrT'

Z-'i Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mo?Hg(Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, W, JTr~

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mntfis, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

LUZ6
>._7

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn/plg) Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Rh Ac Ra Ro R PH Pa Pr P/-> Pu Fa Ph Mn Mn Mn Hn Mi Pt K Sn An Ma Sr Tl Sn Ti W I I V 7n

AnaK/Qic: M^thnH

ICP 5 Al7sb,(As)i Ba,(fk. B, Cd, CaM Co, Cu, Fe, Pb, Mg, Mo, Mi>Hg^Pt, K, Se, Ag, N^T^TI.^VTTVv, utvTzrTl

ICP-MS Al, Ba,CB\ B, Cd, Ca,^ Co, Cu, Fe,/6}> Mg, Mo, Mn, Hg, Ni.fft, K, Se, Ag, Na, Sr,(f^Sn, U^A/TD* V, Zn

GFAA
Vv* L*/ v ry u “■ll

Al, Sb, As, Ba, Be, .Br-GdrXIa, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

lyjercutComments: l\(fercurv by CVAA if performed/

Tronox_SR.wpd
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LDC 22109E4
SPG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

ra
N NA 

NA
Were field duplicate pairs identified in this SPG?
Were target analytes detected in the field duplicate pairs?

Page:___of
Reviewer:

2nd Reviewer: b—"

Concentration (mg/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 10 11 RPD Difference Limits (Parent Only)

Aluminum 19400 18800 3

Antimony 0.5U 1.5 1 (s2.2)

Arsenic 21.3 25.2 17

Barium 228 349 42

Beryllium 0.552 0.634 14

Boron 31.5 29.5 2 (s10.8)

Cadmium 0.11 0.17 0.06 (s0.11)

Calcium 21600 34500 46

Chromium 26.8 28.2 5

Cobalt 8.3 7.0 1.3 (<2.2)

Copper 20.6 18.9 9

Iron 17700 16400 8

Lead 14.5 13.2 1.3 (*2.1)

Magnesium 44900 43800 2

Manganese 466 397 16

Mercury 0.014 0.027 0.013 (<0.018)

Molybdenum 0.98 0.97 0.01 (s0.33)

Nickel 17.3 15.9 8

Platinum 0.016 0.016 0 (s0.11)



LDC 22109D4
SPG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

N NA 
N NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

nPager--'of 
Reviewer: CC^ 

2nd Reviewer:

Concentration (mg/Kg) (5:50) (mg/Kg) (mg/Kg) Qualifications

Compound 10 11 RPD Difference Limits (Parent Only)

Potassium 4370 4140 5

Sodium 1350 1260 7

Strontium 167 161 6 (s43.4)

Thallium 0.188 0.231 21

Tin 4.6 4.9 0.3 (<10.8)

Titanium 810 755 7

T ungsten 0.41 0.46 0.05 (s0.11)

Uranium 6.73 7.94 16

Vanadium 58.3 58.3 0

Zinc 51.7 48.3 7

V:\FIELD DUPLICATES\FDJnorganic\22109E4.wpd



LDC 22109D4
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

N NA 
N NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Paae:x* of___
Reviewer:

2nd Reviewer:

Concentration (mg/Kg) U50) (mg/Kg) (mg/Kg) Qualifications

Compound 15 16 RPD Difference Limits (Parent Only)

Aluminum 10800 10400 4

Antimony 1.1 1.5 0.4 (S2.1)

Arsenic 8.99 9.87 9

Barium 91.6 87.9 4

Beryllium 0.358 0.397 10

Boron 16.7 16.3 0.4 (s10.4)

Cadmium 0.04U 0.04 0 (sO.IO)

Calcium 35400 35500 0

Chromium 12.5 14.3 13

Cobalt 4.2 4.6 0.4 (<2.1)

Copper 13.1 13.3 2

Iron 11100 11600 4 _

Lead 6.0 7.1 1.1 (<2.1)

Magnesium 20300 19800 2

Manganese 197 212 7

Mercury 0.005 0.005 0 (*0.019)

Molybdenum 0.62 0.56 0.06 (s0.31)

Nickel 10.2 13.1 25

Platinum 0.010 0.012 0.002 (<0.10)



LDC 22109D4
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

N NA 
Y/N NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Page:___of
Reviewer: C(p~~

2nd Reviewer: i/>—-■

Concentration (mg/Kg) <*50) (mg/Kg) (mg/Kg) Qualifications

Compound 15 16 RPD Difference Limits (Parent Only)

Potassium 2910 2780 5

Sodium 1180 1220 3

Strontium 192 168 24 (s41.4)

Thallium 0.132 0.140 6

Tin 4.1 4.4 0.3 (<10.4)

Titanium 592 597 1

Tungsten 0.15 0.16 0.01 (<0.10)

Uranium 1.67 1.88 12

Vanadium 33.5 35.8 7

Zinc 28.4 29.2 3



LDC 22109D4
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

N NA 
N NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

eSPage>
Reviewer:

2nd Reviewer:

Concentration (mg/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 18 19 RPD Difference Limits (Parent Only)

Aluminum 8450 8590 2

Antimony 0.7 1.4 0.7 (*2.1)

Arsenic 2.29 2.52 10

Barium 179 175 2

Beryllium 0.411 0.441 7

Boron 9.4 10.1 0.7 (<10.3)

Cadmium 0.14 0.04U 0.1 (sO.IO)

Calcium 44100 14700 100 Jdet/A (fd)

Chromium 7.10 8.15 14

Cobalt 6.4 6.8 0.4 (<2.1)

Copper 16.7 17.3 4

Iron 12500 14100 12

Lead 9.3 8.9 0.4 (s2.1)

Magnesium 8690 8310 7

Manganese 316 307 3

Mercury 0.018 0.010 0.008 (s0.018)

Molybdenum 0.51 0.51 0 (£0.31)

Nickel 13.7 14.5 6

Platinum 0.008 0.009 0.001 (£0.10)



LDC 22109D4
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

YN NA 
Y/N NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Page or
Reviewer:Cfg>^~

2nd Reviewer: ( /-n. /

Concentration (mg/Kg) (*50) (mg/Kg) (mg/Kg) Qualifications

Compound 18 19 RPD Difference Limits (Parent Only)

Potassium 2450 2480 1

Sodium 667 638 4

Strontium 249 194 25

Thallium 0.079 0.086 0.007 (<0.020)

Tin 4.1 4.0 0.1 (<10.3)

Titanium 547 664 19

Tungsten 0.15 0.14 0.01 U0.11)

Uranium 0.790 0.840 6

Vanadium 35.3 38.3 8

Zinc 33.3 31.8 5



LDC Report# 22109F4

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 30 through October 1, 2009

December 14, 2009

Soil/Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905567

Sample Identification

EB093009-S01A4
RSAQ3-0.5B
RSAQ3009-0.5B
RSAQ3-10B
RSAQ3-25B
RSAQ3-41B
SA190-0.5B
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-10B
RSAR4009-10B
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-10B
RSAR3-25B
RSAR3-35B
RSAR3-38B

E B093009-S01A4M S 
E B093009-S01A4D U P 
RSAQ3-0.5BMS 
RSAQ3-0.5BDUP 
SA190-38BMS 
SA190-38BDUP
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Introduction

This data review covers 23 soil samples and 3 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Methods 601 OB, 6020, and 7000 for Metals. The metals analyzed were Aluminum, 
Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, 
Copper, Iron, Lead, Magnesium, Manganese, Mercury, Molybdenum, Nickel, 
Platinum, Potassium, Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, 
Tungsten, Uranium, Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Aluminum 3.8 ug/L All water samples in SDG R0905567

ICB/CCB Barium 0.5 ug/L All water samples in SDG R0905567
Boron 2.5 ug/L
Chromium 0.8 ug/L
Strontium 0.10 ug/L

PB (prep blank) Aluminum 0.9 mg/Kg All soil samples in SDG R0905567
Antimony 0.5 mg/Kg
Boron 0.4 mg/Kg
Chromium 0.10 mg/Kg
Magnesium 0.5 mg/Kg
Manganese 0.04 mg/Kg
Sodium 17 mg/Kg
Tin 3.8 mg/Kg
Tungsten 0.014 mg/Kg

ICB/CCB Aluminum 3.0 ug/L All soil samples in SDG R0905567
Molybdenum 0.70 ug/L
Strontium 0.10 ug/L
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Method Blank ID Analyte
Maximum

Concentration Associated Samples

ICB/CCB Antimony 4.0 ug/L RSAQ3-0.5B
Barium 0.30 ug/L RSAQ3009-0.5B
Manganese 0.40 ug/L RSAQ3-10B
Sodium 90.0 ug/L RSAQ3-25B

RSAQ3-41B

ICB/CCB Antimony 3.0 ug/L SA190-0.5B
Barium 1.00 ug/L SA190-10B
Magnesium 2.0 ug/L SA190-25B

SA190-38B
RSAR4-0.5B
RSAR4-10B
RSAR4009-1 OB
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-1 OB
RSAR3-25B
RSAR3-35B
RSAR3-38B

ICB/CCB Aluminum 3.0 ug/L SA190-0.5B
Boron 9.0 ug/L SA190-10B
Manganese 0.20 ug/L SA190-25B
Sodium 70.0 ug/L SA190-38B
Tin 5.0 ug/L RSAR4-0.5B

RSAR4-1 OB
RSAR4009-1 OB
RSAR4-25B

ICB/CCB Manganese 0.10 ug/L RSAR4-37B
RSAR3-0.5B
RSAR3-1 OB
RSAR3-25B
RSAR3-35B
RSAR3-38B

ICB/CCB Boron 6.0 ug/L RSAQ3-0.5B
RSAQ3009-0.5B
RSAQ3-1 OB
RSAQ3-25B
RSAQ3-41B
RSAR4-37B
RSAR3-0.5B
RSAR3-1 OB
RSAR3-25B
RSAR3-35B
RSAR3-38B

ICB/CCB Platinum 0.028 ug/L RSAR4-37B
Thallium 0.031 ug/L RSAR3-0.5B
Tungsten 0.078 ug/L RSAR3-1 OB
Uranium 0.029 ug/L RSAR3-25B

RSAR3-35B
RSAR3-38B
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Platinum 0.018 ug/L RSAQ3-25B
Thallium 0.019 ug/L RSAQ3-41B
T ungsten 0.074 ug/L SA190-0.5B
Uranium 0.019 ug/L SA190-10B

SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-10B
RSAR4009-1 OB
RSAR4-25B

ICB/CCB Beryllium 0.013 ug/L RSAQ3-0.5B
Platinum 0.016 ug/L RSAQ3009-0.5B
Thallium 0.017 ug/L RSAQ3-1 OB
T ungsten 0.063 ug/L
Uranium 0.014 ug/L

ICB/CCB Beryllium 0.015 ug/L RSAQ3-25B
SA190-0.5B
SA190-10B
RSAR4-0.5B
RSAR4-1 OB
RSAR4009-1 OB
RSAR4-25B

ICB/CCB Beryllium 0.031 ug/L RSAR3-0.5B
RSAR3-1 OB

ICB/CCB Beryllium 0.009 ug/L RSAQ3-41B
SA190-25B
SA190-38B
RSAR4-37B
RSAR3-25B
RSAR3-35B
RSAR3-38B

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

EB093009-S01A4 Aluminum 7.8 ug/L 50.OU ug/L
Barium 0.6 ug/L 5.0U ug/L
Boron 2.2 ug/L 50.OU ug/L
Strontium 1.3 ug/L 10.0U ug/L

RSAQ3-0.5B Antimony 1.3 mg/Kg 2.1 U mg/Kg
Tin 5.3 mg/Kg 10.8U mg/Kg
Platinum 0.018 mg/Kg 0.11U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

RSAQ3009-0.5B Antimony 1.8 mg/Kg 2.1 U mg/Kg
Tin 6.7 mg/Kg 10.4U mg/Kg
Platinum 0.030 mg/Kg 0.11U mg/Kg

RSAQ3-1 OB Antimony 1.4 mg/Kg 2.1 U mg/Kg
Boron 10.0 mg/Kg 10.4U mg/Kg
Tin 4.3 mg/Kg 10.4U mg/Kg
Platinum 0.009 mg/Kg 0.11U mg/Kg

RSAQ3-25B Antimony 2.2 mg/Kg 2.2U mg/Kg
Tin 4.4 mg/Kg 10.9U mg/Kg
Platinum 0.010 mg/Kg 0.11U mg/Kg

RSAQ3-41B Antimony 1.3 mg/Kg 2.5U mg/Kg
Tin 4.9 mg/Kg 12.7U mg/Kg
Platinum 0.010 mg/Kg 0.11U mg/Kg

SA190-0.5B Antimony 1.7 mg/Kg 2.1 U mg/Kg
Tin 7.8 mg/Kg 10.3U mg/Kg
Platinum 0.019 mg/Kg 0.10U mg/Kg

SA190-10B Antimony 1.2 mg/Kg 2.1 U mg/Kg
Tin 4.5 mg/Kg 10.7U mg/Kg
Platinum 0.008 mg/Kg 0.10U mg/Kg

SA190-25B Tin 5.4 mg/Kg 11,3U mg/Kg
Platinum 0.014 mg/Kg 0.11U mg/Kg

SA190-38B Antimony 2.0 mg/Kg 2.2U mg/Kg
Tin 5.0 mg/Kg 10.8U mg/Kg
Platinum 0.009 mg/Kg 0.11U mg/Kg

RSAR4-0.5B Antimony 1.6 mg/Kg 2.1 U mg/Kg
Tin 4.7 mg/Kg 10.7U mg/Kg
Tungsten 0.099 mg/Kg 0.10U mg/Kg
Platinum 0.008 mg/Kg 0.10U mg/Kg

RSAR4-1 OB Antimony 0.9 mg/Kg 2.1 U mg/Kg
Boron 10.3 mg/Kg 10.3U mg/Kg
Tin 4.4 mg/Kg 10.3U mg/Kg
Platinum 0.009 mg/Kg 0.11U mg/Kg

RSAR4009-1 OB Tin 4.3 mg/Kg 10.2U mg/Kg
Platinum 0.009 mg/Kg 0.10U mg/Kg

RSAR4-25B Antimony 0.6 mg/Kg 2.2U mg/Kg
Tin 4.4 mg/Kg 10.8U mg/Kg
Platinum 0.006 mg/Kg 0.11U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

RSAR4-37B Antimony 1.8 mg/Kg 2.1 U mg/Kg
Tin 4.5 mg/Kg 10.3U mg/Kg
Platinum 0.010 mg/Kg 0.10U mg/Kg

RSAR3-0.5B Antimony 1.3 mg/Kg 2.1 U mg/Kg
Boron 7.7 mg/Kg 10.6U mg/Kg
Tin 4.3 mg/Kg 10.6U mg/Kg
Platinum 0.006 mg/Kg 0.11U mg/Kg

RSAR3-1 OB Antimony 1.5 mg/Kg 2.2U mg/Kg
Boron 10.5 mg/Kg 10.7U mg/Kg
Tin 4.6 mg/Kg 10.7U mg/Kg
Platinum 0.007 mg/Kg 0.10U mg/Kg

RSAR3-25B Antimony 1.9 mg/Kg 2.2U mg/Kg
Tin 4.7 mg/Kg 11,0U mg/Kg
Platinum 0.013 mg/Kg 0.11U mg/Kg

RSAR3-35B Antimony 1.9 mg/Kg 2.2U mg/Kg
Tin 4.7 mg/Kg 11.1U mg/Kg
Platinum 0.011 mg/Kg 0.11U mg/Kg

RSAR3-38B Antimony 1.6 mg/Kg 2.2U mg/Kg
Tin 4.8 mg/Kg 11,2U mg/Kg
Platinum 0.010 mg/Kg 0.11U mg/Kg

Sample EB093009-S01A4 was identified as an equipment blank. No metal contaminants 
were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB093009-S01A4 9/30/09 Aluminum 7.8 ug/L RSAQ3-0.5B
Barium 0.6 ug/L RSAQ3009-0.5B
Boron 2.2 ug/L RSAQ3-10B
Calcium 271 ug/L RSAQ3-25B
Iron 24.5 ug/L RSAQ3-41B
Lead 0.095 ug/L SA190-0.5B
Magnesium 27.8 ug/L SA190-10B
Manganese 3.9 ug/L SA190-25B
Sodium 86.5 ug/L SA190-38B
Strontium 1.3 ug/L RSAR4-0.5B
Titanium 0.8 ug/L RSAR4-10B
Uranium 0.004 ug/L RSAR4009-10B
Zinc 7.8 ug/L RSAR4-25B

RSAR4-37B

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

RSAQ3-1 OB Boron 10.0 mg/Kg 10.4U mg/Kg

RSAR4-1 OB Boron 10.3 mg/Kg 10.3U mg/Kg

Sample FB080309-SO (from SDG R0904279) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB080309-SO 8/3/09 Aluminum 18.6 ug/L All soil samples in SDG
Barium 0.8 ug/L R0905567
Calcium 113 ug/L
Iron 136 ug/L
Lead 0.042 ug/L
Magnesium 33.6 ug/L
Manganese 7.5 ug/L
Sodium 66.0 ug/L
Strontium 1.0 ug/L
Titanium 1.5 ug/L
Tungsten 0.04 ug/L
Zinc 0.8 ug/L

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified with the following exceptions:

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

RSAR4-0.5B Tungsten 0.099 mg/Kg 0.1 OU mg/Kg

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:
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Spike ID
(Associated Samples) Analyte %R (Limits) Flag AorP

RSAQ3-0.5BMS
(All soil samples in SDG R0905567)

Antimony

Lead

42.6 (75-125)

49.6 (75-125)

J- (all detects)
UJ (all non-detects)

J- (all detects)
UJ (all non-detects)

A

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions:

DUP ID 
(Associated 
Samples) Analyte RPD (Limits) Difference (Limits) Flag A or P

RSAQ3-0.5BDUP Arsenic 21.0 (<20) . J (all detects) A
(All soil samples in Lead 20.7 (<20) - UJ (all non-detects)
SDG R0905567) Thallium 39.7 (<20) -

Titanium 27.1 (<20)

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag AorP

RSAQ3-0.5BL Aluminum

Titanium

10.2 (<10)

10.5 (<10)

All soil samples in SDG 
R0905567

J (all detects)
UJ (all non-detects)

J (all detects)
UJ (all non-detects)

A
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XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905567 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

Samples RSAQ3-0.5B and RSAQ3009-0.5B and samples RSAR4-10B and RSAR4009-10B 
were identified as field duplicates. No metals were detected in any of the samples with 
the following exceptions:

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPRSAQ3-0.5B RSAQ3009-0.5B

Aluminum 8660 6750 25 (<50) - - -

Antimony 1.3 1.8 - 0.5 (<2.1) - -

Arsenic 7.53 10.1 29 (£50) - - -

Barium 262 282 7 (£50) - - -

Beryllium 0.432 0.328 27 (£50) - - -

Boron 15.8 18.1 - 2.3 (£10.5) - -

Cadmium 0.48 0.52 - 0.04 (£0.10) - -

Calcium 42300 66400 44 (£50) - - -

Chromium 14.5 16.3 12 (£50) - - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPRSAQ3-0.5B RSAQ3009-0.5B

Cobalt 7.8 6.9 - 0.9 (£2.1) - -

Copper 68.7 74.6 8 (<50) - - -

Iron 17000 16100 5 (<50) - - -

Lead 160 150 6 (<50) - - -

Magnesium 20700 23500 13 (<50) - - -

Manganese 982 1200 20 (<50) - - -

Mercury 0.086 0.128 - 0.042 (£0.018) J (all detects) A

Molybdenum 1.28 1.91 39 (<50) - - -

Nickel 18.4 18.5 1 (<50) - - -

Platinum 0.018 0.03 - 0.012 (£0.11) - -

Potassium 2610 2160 19 (<50) - - -

Sodium 1000 821 20 (<50) - - -

Strontium 157 172 - 15 (£41.9) - -

Thallium 0.837 0.86 3 (<50) - - -

Tin 5.3 6.7 - 1.4 (£10.5) - -

Titanium 753 586 25 (<50) - - -

Tungsten 1.16 1.39 18 (£50) - - -

Uranium 0.82 0.685 18 (£50) - - -

Vanadium 40.9 35.2 15 (£50) - - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPRSAQ3-0.5B RSAQ3009-0.5B

Zinc 71 124 54 (<50) - J (all detects) A

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPRSAR4-1 OB RSAR4009-10B

Aluminum 7290 7680 5 (<50) - - -

Antimony 0.9 2.2 - 1.3 (£2.1) - -

Arsenic 2.9 3.11 7 (<50) - - -

Barium 118 117 1 (<50) - - -

Beryllium 0.431 0.388 11 (£50) - - -

Boron 10.3 11.3 - 1 (£10.3) - -

Cadmium 0.1 0.12 - 0.02 (£0.10) - -

Calcium 25300 32800 26 (£50) - - -

Chromium 7.16 6.49 10 (£50) - - -

Cobalt 7.7 6.4 - 1.3 (<2.1) - -

Copper 16.8 18.2 8 (£50) - - -

Iron 13400 13600 1 (£50) - - -

Lead 7.5 7.6 - 0.1 (£2.1) - -

Magnesium 9500 9610 1 (£50) - ' - -

Manganese 344 310 10 (£50) - - -

Mercury 0.01 0.01 - 0 (£0.019) - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPRSAR4-1 OB RSAR4009-10B

Molybdenum 0.33 0.51 - 0.18 (sO.31) - -

Nickel 13.7 14.3 4 (<50) - - -

Platinum 0.009 0.009 - 0 (<0.11) - -

Potassium 1400 1530 9 (<50) - - -

Sodium 618 628 2 (<50) - - -

Strontium 219 216 1 (<50) - - -

Thallium 0.079 0.081 - 0.002 (<=0.021) - -

Tin 4.4 4.3 - 0.1 (£10.3) - -

Titanium 595 660 10 (£50) - - -

Tungsten 0.12 0.11 - 0.01 (<0.11) - -

Uranium 1.76 1.63 8 (<50) - - -

Vanadium 38.1 37.7 1 (£50) - - -

Zinc 28.7 28.6 0 (£50) - - -

V:\LOGIN\TRONOXNG\22109F4.TR3 14



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Metals - Data Qualification Summary - SDG R0905567

SDG Sample Analyte Flag AorP Reason (Code)

R0905567 RSAQ3-0.5B Antimony J- (all detects) A Matrix spike analysis (%R)
RSAQ3009-0.5B UJ (all non-detects) (m)
RSAQ3-1 OB Lead J- (all detects)
RSAQ3-25B
RSAQ3-41B
SA190-0.5B 
SA190-10B 
SA190-25B 
SA190-38B 
RSAR4-0.5B
RSAR4-1 OB 
RSAR4009-1 OB 
RSAR4-25B 
RSAR4-37B 
RSAR3-0.5B
RSAR3-1 OB 
RSAR3-25B 
RSAR3-35B 
RSAR3-38B

UJ (all non-detects)

R0905567 RSAQ3-0.5B Arsenic J (all detects) A Duplicate sample analysis
RSAQ3009-0.5B Lead UJ (all non-detects) (RPD) (Id)
RSAQ3-1 OB Thallium
RSAQ3-25B
RSAQ3-41B
SA190-0.5B 
SA190-10B 
SA190-25B 
SA190-38B 
RSAR4-0.5B
RSAR4-1 OB 
RSAR4009-1 OB 
RSAR4-25B 
RSAR4-37B 
RSAR3-0.5B
RSAR3-1 OB 
RSAR3-25B 
RSAR3-35B 
RSAR3-38B

Titanium

V:\LOGIN\TRONOXNG\22109F4.TR3 15



SDG Sample Analyte Flag AorP Reason (Code)

R0905567 RSAQ3-0.5B 
RSAQ3009-0.5B 
RSAQ3-1 OB 
RSAQ3-25B
RSAQ3-41B
SA190-0.5B 
SA190-10B 
SA190-25B 
SA190-38B 
RSAR4-0.5B
RSAR4-1 OB 
RSAR4009-1 OB 
RSAR4-25B 
RSAR4-37B 
RSAR3-0.5B
RSAR3-1 OB 
RSAR3-25B 
RSAR3-35B 
RSAR3-38B

Aluminum

Titanium

J (all detects)
UJ (all non-detects)

J (all detects)
UJ (all non-detects)

A ICP serial dilution (%D)
(sd)

R0905567 EB093009-S01A4 
RSAQ3-0.5B 
RSAQ3009-0.5B 
RSAQ3-1 OB 
RSAQ3-25B
RSAQ3-41B
SA190-0.5B 
SA190-10B 
SA190-25B 
SA190-38B 
RSAR4-0.5B
RSAR4-1 OB 
RSAR4009-1 OB 
RSAR4-25B 
RSAR4-37B 
RSAR3-0.5B
RSAR3-1 OB 
RSAR3-25B 
RSAR3-35B 
RSAR3-38B

All analytes reported below 
the PQL

J (all detects) A Sample result verification 
(PQL) (sp)

R0905567 RSAQ3-0.5B
RSAQ3009-0.5B

Mercury J (all detects) A Field duplicates 
(Difference) (fd)

R0905567 RSAQ3-0.5B
RSAQ3009-0.5B

Zinc J (all detects) A Field duplicates (RPD) (fd)

V:\LOGIN\TRONOXNG\22109F4.TR3 16



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Metals - Laboratory Blank Data Qualification Summary - SDG R0905567

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905567 EB093009-S01A4 Aluminum 50.0U ug/L A bl
Barium 5.0U ug/t
Boron 50.0U ug/L
Strontium 10.0U ug/L

R0905567 RSAQ3-0.5B Antimony 2.1 U mg/Kg A bl
Tin 10.8U mg/Kg
Platinum 0.11U mg/Kg

R0905567 RSAQ3009-0.5B Antimony 2.1 U mg/Kg A bl
Tin 10.4U mg/Kg
Platinum 0.11U mg/Kg

R0905567 RSAQ3-1 OB Antimony 2.1U mg/Kg A bl
Boron 10.4U mg/Kg
Tin 10.4U mg/Kg
Platinum 0.11U mg/Kg

R0905567 RSAQ3-25B Antimony 2.2U mg/Kg A bl
Tin 10.9U mg/Kg
Platinum 0.1 ID mg/Kg

R0905567 RSAQ3-41B Antimony 2.5U mg/Kg A bl
Tin 12.7U mg/Kg
Platinum 0.11U mg/Kg

R0905567 SA190-0.5B Antimony 2.1 U mg/Kg A bl
Tin 10.3U mg/Kg
Platinum 0.10U mg/Kg

R0905567 SA190-10B Antimony 2.1 U mg/Kg A bl
Tin 10.7U mg/Kg
Platinum 0.10U mg/Kg

R0905567 SA190-25B Tin 11,3U mg/Kg A bl
Platinum 0.11U mg/Kg

R0905567 SA190-38B Antimony 2.2U mg/Kg A bl
Tin 10.8U mg/Kg
Platinum 0.11U mg/Kg

V:\LOGIN\TRONOXNG\22109F4.TR3 17



SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905567 RSAR4-0.5B Antimony 2.1 U mg/Kg A bl
Tin 10.7U mg/Kg
Tungsten 0.1 OU mg/Kg
Platinum 0.10U mg/Kg

R0905567 RSAR4-1 OB Antimony 2.1 U mg/Kg A bl
Boron 10.3U mg/Kg
Tin 10.3U mg/Kg
Platinum 0.11U mg/Kg

R0905567 RSAR4009-1 OB Tin 10.2U mg/Kg A bl
Platinum 0.1 OU mg/Kg

R0905567 RSAR4-25B Antimony 2.2U mg/Kg A bl
Tin 10.8U mg/Kg
Platinum 0.11U mg/Kg

R0905567 RSAR4-37B Antimony 2.1 U mg/Kg A bl
Tin 10.3U mg/Kg
Platinum 0.10U mg/Kg

R0905567 RSAR3-0.5B Antimony 2.1 U mg/Kg A bl
Boron 10.6U mg/Kg
Tin 10.6U mg/Kg
Platinum 0.11U mg/Kg

R0905567 RSAR3-1 OB Antimony 2.2U mg/Kg A bl
Boron 10.7U mg/Kg
Tin 10.7U mg/Kg
Platinum 0.10U mg/Kg

R0905567 RSAR3-25B Antimony 2.2U mg/Kg A bl
Tin 11,0U mg/Kg
Platinum 0.11U mg/Kg

R0905567 RSAR3-35B Antimony 2.2U mg/Kg A bl
Tin 11.1U mg/Kg
Platinum 0.11U mg/Kg

R0905567 RSAR3-38B Antimony 2.2U mg/Kg A bl
Tin 11.2U mg/Kg
Platinum 0.11U mg/Kg

V:\LOGIN\TRONOXNG\22109F4.TR3 18



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Metals - Equipment Blank Data Qualification Summary - SDG R0905567

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905567 RSAQ3-1 OB Boron 10.4U mg/Kg A be

R0905567 RSAR4-1 OB Boron 10.311 mg/Kg A be

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0905567

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905567 RSAR4-0.5B T ungsten 0.10U mg/Kg A bf

V:\LOGIN\TRONOXNG\22109F4.TR3 19



Tronox Northgate Henderson
LDC #: 22109F4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905567 Stage 2B
Laboratory: Columbia Analytical Services

METHOD: Metals (EPA SW 846 Method 6010B/6020/7000)

Date.
Page: ^of 

Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area fTnmments

1. Technical holding times ,4 Sampling dates: \C)I 1

II. ICP/MS Tune /A

Ml. Calibration A

IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis A

VI. Matrix Spike Analysis

VII. Duplicate Sample Analysis Cob

VIII. Laboratory Control Samples (LCS) A UA ^
IX. Internal Standard (ICP-MS) 4/ C?jJ\ Pi

X. Furnace Atomic Absorption QC fA v' -Lre^l

XI. ICP Serial Dilution

XII. Sample Result Verification N

XIII. Overall Assessment of Data A

XIV. Field Duplicates j CT^),Clt-, \'h')

XV Field Blanks

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

1 EB093009-S01A4 11 RSAR4-0.5B 21 EB093009-S01A4MS 31

2 RSAQ3-0.5B 12 RSAR4-1 OB 22 EB093009-S01A4DUP 32

3 RSAQ3009-0.5B 13 RSAR4009-1 OB 23 RSAQ3-0.5BMS 33

4 RSAQ3-10B 14 RSAR4-25B 24 RSAQ3-0.5BDUP 34

5 RSAQ3-25B 15 RSAR4-37B 25 SA190-38BMS 35

6 RSAQ3-41B 16 RSAR3-0.5B 26 SA190-38BDUP 36

7 SA190-0.5B 17 RSAR3-10B 27 37

8 SA190-10B 18 RSAR3-25B 28 38

9 SA190-25B 19 RSAR3-35B 29 39

10 SA190-38B 20 RSAR3-38B 30 40

Notes:

22109F4W.wpd



LDC #: 22109^4
SDG #: See Cover

VALIDATION FINDINGS WORKSHEET
Sample Specific Element Reference

Page:
Reviewer: OJ^~~ 

2nd reviewer:

All circled elements are applicable to each sample.

Sample
in

Matri> Target Analyte List (TAL)

I 5/u/ ^AlTsb) As(fBa, Be; b, ua, Ca, Cr, oo, uu, t-e, MD, Mg, Mo, Mn, Hg, Ni, Pt, ]<^Se,(Ag7Na, Sr, Tl, Sn, Ti, W, U, vTzrP'

( TCSb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti. W. U. V-ZrK

Ai, Sb.X"Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn>ldsfNi, Pt, K,^CAg, Na, Sr, Tl, Sn, Ti, W, U, V, Zn .

XV Sb, As, Ba, Be, B, Cd)Ca,<Cr, Co, Cu, Fe, F>b)MgCMo, Mn)Hg/NiypB K,^e, Aql N^r, Tl, Sn, Ti, W, U,

IM Si, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mr^Hg^Nh Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, ZrP>

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, MnCTfa, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

y AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn(^g| Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

AI fih Ac Ra Re> R P.H Pa Pr Pn Pi i Fa Ph Mn Mn Mn Wn Mi Pt K An Ma Rr Tl Rn Ti W I I V 7n

AnalvQiQ

ICP Ti$Sb" Asifs^Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, MTfc Hg^ Pt,fl<~Se, Ag, Na7si>lTI,^fVfit W, U^vTio)

ICP-MS Al.^bT^, Ba/Be)B, Cd, Ca,/Cr)Co, Cu, Fe,(f% Mg, Mo, Mn, Hg, N^ K, Se, Ag, Na, Sr.TOSn, Ti,(w, u! V, Zn

GFAA
\

AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Comments: l\iiercurv by CVAA if oerform^d^N

Tronox_SR.wpd
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LDC 22109F4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

METHOD: Metals (ERA Method 6020/6010/7000)

N NA 
YiN NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Page: of
Reviewer: w

2nd Reviewer: ^

Concentration (mg/Kg) <s50) (mg/Kg) (mg/Kg) Qualifications

Compound 2 3 RPD Difference Limits (Parent Only)

Aluminum 8660 6750 25

Antimony 1.3 1.8 0.5 (s2.1)

Arsenic 7.53 10.1 29

Barium 262 282 7

Beryllium 0.432 0.328 27

Boron 15.8 18.1 2.3 (s10.5)

Cadmium 0.48 0.52 0.04 (s0.10)

Calcium 42300 66400 44

Chromium 14.5 16.3 12

Cobalt 7.8 6.9 0.9 (s2.1)

Copper 68.7 74.6 8

Iron 17000 16100 5

Lead 160 150 6

Magnesium 20700 23500 13

Manganese 982 1200 20

Mercury 0.086 0.128 0.042 (sO.018) Jdet/A (fd)

Molybdenum 1.28 1.91 39

Nickel 18.4 18.5 1

Platinum 0.018 0.030 0.012 (<0.11)



LDC#: 22109F4
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (ERA Method 6020/6010/7000)

NA
N NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Page:(—of N
Reviewer: cS^

2nd Reviewer: \ ^ ^

Concentration (mg/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 2 3 RPD Difference Limits (Parent Only)

Potassium 2610 2160 19

Sodium 1000 821 20

Strontium 157 172 15 (<41.9)

Thallium 0.837 0.860 3

Tin 5.3 6.7 1.4 (510.5)

Titanium 753 586 25

T ungsten 1.160 1.390 18

Uranium 0.820 0.685 18

Vanadium 40.9 35.2 15

Zinc 71.0 124 54 Jdet/A (fd)

V:\FIELD DUPLICATES\FDJnorganic\22109F4.wpd

Concentration (mg/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 12 13 RPD Difference Limits (Parent Only)

Aluminum 7290 7680 5

Antimony 0.9 2.2 1.3 (S2.1)

Arsenic 2.90 3.11 7

Barium 118 117 1

Beryllium 0.431 0.388 11

Boron 10.3 11.3 1 (s10.3)



LDC#: 22109F4
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:_i_ofJ
Reviewer:

2nd Reviewer: V .—^
METHOD: Metals (ERA Method 6020/6010/7000)

NA
Y/N NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Concentration (mg/Kg) (sSO) (mg/Kg) (mg/Kg) Qualifications

Compound 12 13 RPD Difference Limits (Parent Only)

Cadmium 0.10 0.12 0.02 (<0.10)

Calcium 25300 32800 26

Chromium 7.16 6.49 10

Cobalt 7.7 6.4 1.3 U2.1)

Copper 16.8 18.2 8

Iron 13400 13600 1

Lead 7.5 7.6 0.1 (<2.1)

Magnesium 9500 9610 1

Manganese 344 310 10

Mercury 0.010 0.010 0 (sO.019)

Molybdenum 0.33 0.51 0.18 (s0.31)

Nickel 13.7 14.3 4

Platinum 0.009 0.009 0 (s0.11)

Potassium 1400 1530 9

Sodium 618 628 2

Strontium 219 216 1

Thallium 0.079 0.081 0.002 (s0.021)

Tin 4.4 4.3 0.1 (s10.3)

Titanium 595 660 10



LDC#: 22109F4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover__________ Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

Page^ of^
Reviewer:_S£__

2nd Reviewer: Cy >

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Concentration (mg/Kg) (*50) (mg/Kg) (mg/Kg) Qualifications

Compound 12 13 RPD Difference Limits (Parent Only)

Tungsten 0.12 0.11 0.01 (s0.11)

Uranium 1.76 1.63 8

Vanadium 38.1 37.7 1

Zinc 28.7 28.6 0



LDC Report# 22109G4

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

October 1, 2009

December 11, 2009

Soil

Metals

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905626/K0909568

Sample Identification

RSAR3-0.5B-SPLP2
RSAR3-0.5B-SPLP3
RSAR3-35B-SPLP2
RSAR3-35B-SPLP3
RSAQ4-10B-SPLP2
RSAQ4-10B-SPLP3
RSAQ4-32B-SPLP2
RSAQ4-32B-SPLP3
RSAR3-0.5B-SPLP2MS
RSAR3-0.5B-SPLP2DUP
RSAR3-0.5B-SPLP3MS
RSAR3-0.5B-SPLP3DUP
RSAR3-35B-SPLP2MS
RSAR3-35B-SPLP2D U P
RSAR3-35B-SPLP3MS
RSAR3-35B-SPLP3DUP

V:\LOGIN\TRONOXNG\22109G4.TR4 1



Introduction

This data review covers 16 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

V:\LOGIN\TRONOXNG\22109G4.TR4 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

V:\L0Q1N\TR0N0XNG\22109G4.TR4 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Barium 0.071 mg/L RSAR3-0.5B-SPLP2
Boron 0.03 mg/L RSAR3-35B-SPLP2
Strontium 0.0006 mg/L RSAQ4-10B-SPLP2
Zinc 0.044 mg/L RSAQ4-32B-SPLP2

ICB/CCB Barium 0.0003 mg/L RSAR3-0.5B-SPLP2
RSAR3-35B-SPLP2
RSAQ4-10B-SPLP2
RSAQ4-32B-SPLP2

PB (prep blank) Barium 0.033 mg/L RSAR3-0.5B-SPLP3
Strontium 0.0008 mg/L RSAR3-35B-SPLP3
Zinc 0.003 mg/L RSAQ4-10B-SPLP3

RSAQ4-32B-SPLP3

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:

V:\LOGIN\TRONOXNG\22109G4.TR4 4



Reported Modified Final
Sample Analyte Concentration Concentration

RSAR3-0.5B-SPLP2 Barium 0.098 mg/L 0.098J+ mg/L
Boron 0.06 mg/L 0.06J+ mg/L

RSAR3-35B-SPLP2 Barium 0.217 mg/L 0.217J+ mg/L
Boron 0.06 mg/L 0.06J+ mg/L
Zinc 0.004 mg/L 0.004J+ mg/L

RSAQ4-10B-SPLP2 Barium 0.346 mg/L 0.346J+ mg/L
Boron 0.05 mg/L 0.05J+ mg/L
Zinc 0.005 mg/L 0.005J+ mg/L

RSAQ4-32B-SPLP2 Barium 0.179 mg/L 0.179J+ mg/L
Boron 0.12 mg/L 0.12J+ mg/L
Zinc 0.004 mg/L 0.004J+ mg/L

RSAR3-0.5B-SPLP3 Barium 0.303 mg/L 0.303J+ mg/L
Zinc 0.004 mg/L 0.004J+ mg/L

RSAR3-35B-SPLP3 Barium 0.205 mg/L 0.205J+ mg/L
Zinc 0.005 mg/L 0.005J+ mg/L

RSAQ4-10B-SPLP3 Zinc 0.004 mg/L 0.004J+ mg/L

RSAQ4-32B-SPLP3 Barium 0.183 mg/L 0.183J+ mg/L
Zinc 0.003 mg/L 0.003J+ mg/L

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

V:\LOGIN\TRONOXNG\22109G4.TR4 5



VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICR Serial Dilution

ICR serial dilution analysis was performed by the laboratory. The analysis criteria were 
met.

XII. Sample Result Verification and Project Quantitation Limit

All sample result verifications were acceptable.

All analytes reported below the POL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905626/K0909568 All analytes reported below the PQL J (all detects) A

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\22109G4.TR4 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0905626/K0909568

SDG Sample Analyte Flag A or P Reason (Code)

R0905626/ 
K0909568

RSAR3-0.5B-SPLP2 
RSAR3-0.5B-SPLP3 
RSAR3-35B-SPLP2 
RSAR3-35B-SPLP3 
RSAQ4-10B-SPLP2 
RSAQ4-10B-SPLP3 
RSAQ4-32B-SPLP2 
RSAQ4-32B-SPLP3

All analytes reported 
below the PQL.

J (all detects) A Sample result verification 
(PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Metals - Laboratory Blank Data Qualification Summary - SDG R0905626/K0909568

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905626/ RSAR3-0.5B-SPLP2 Barium 0.098J+ mg/L A bl
K0909568 Boron 0.06J+ mg/L

R0905626/ RSAR3-35B-SPLP2 Barium 0.217J+ mg/L A bl
K0909568 Boron 0.06J+ mg/L

Zinc 0.004J+ mg/L

R0905626/ RSAQ4-10B-SPLP2 Barium 0.346J+ mg/L A bl
K0909568 Boron 0.05J+ mg/L

Zinc 0.005J+ mg/L

R0905626/ RSAQ4-32B-SPLP2 Barium 0.179J+ mg/L A bl
K0909568 Boron 0.12J+ mg/L

Zinc 0.004J+ mg/L

R0905626/ RSAR3-0.5B-SPLP3 Barium 0.303J+ mg/L A bl
K0909568 Zinc 0.004J+ mg/L

R0905626/ RSAR3-35B-SPLP3 Barium 0.205J+ mg/L A bl
K0909568 Zinc 0.005J+ mg/L

R0905626/ RSAQ4-10B-SPLP3 Zinc 0.004J+ mg/L A bl
K0909568

R0905626/ RSAQ4-32B-SPLP3 Barium 0.183J+ mg/L A bl
K0909568 Zinc 0.003J+ mg/L

V:\LOGIN\TRONOXNG\22109G4.TR4 7



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0905626/K0909568

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109G4.TR4 8



Q, , Tronox Northgate Henderson
LDC #: 221ogu6A' VALIDATION COMPLETENESS WORKSHEET
sdg#: -Keooosee M Stagey U
Laboratory: Columbia Analytical Services

METHOD: Metals (ERA SW 846 Method 6010B/6020/7000)

Date: I
Page:V

Reviewer
2nd Reviewer: ^

V_of l__
: CJK

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlatinn Area Comments

I. Technical holding times A Sampling dates: \0 | 1 / 0 ^

II. ICP/MS Tune A
III. Calibration A
IV. Blanks

V. ICR Interference Check Sample (ICS) Analysis A
VI. Matrix Spike Analysis pt fHS

VII. Duplicate Sample Analysis A

VIII. Laboratory Control Samples (LCS) A iJcS

IX. Internal Standard (ICP-MS) A 1
X. Furnace Atomic Absorption QC /V Abv t_A

XI. ICP Serial Dilution A

XII. Sample Result Verification A

XIII. Overall Assessment of Data /A
XIV. Field Duplicates N

XV Field Blanks 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:

1 RSAR3-0.5B-SPLP#2 11 RSAR3-0.5B-SPLP«3MS 21 31

2 RSAR3-0.5B-SPLP ¥3 12 RSAR3-0.5B-SPLPp3DUP 22 32

3 RSAR3-35B-SPLP f2 13 RSAR3-35B-SPLP (2MS 23 33

4 RSAR3-35B-SPLP *3 14 RSAR3-35B-SPLF f2DUP 24 34

5 RSAQ4-1OB-SPLF #2 15 RSAR3-35B-SPLF f#3MS 25 35

6 RSAQ4-1OB-SPLF #3 16 RSAR3-35B-SPLP (3DUP 26 36

7 RSAQ4-32B-SPLF (#2 17 27 37

9

RSAQ4-32B-SPLP !3 18 28 38

RSAR3-0.5B-SPLF ¥2MS 19 29 39

10 RSAR3-0.5B-SPLP *2DUP 20 30 40

Notes:

22109L.4W.wpd



VALIDATION FINDINGS CHECKLISTLDC
sdg #: ^ejp rry.^eA

Page: 1 of
Reviewer:

2nd Reviewer: vtv

Method:Metals (EPA SW 846 Method 6010/7000/6020)

Validation Area ^||| No

All technical holding times were met

anaBasaB:. ^
■mm

Were all isotopes in the tuning solution mass resolution within 0.1 amu?

Were %RSD of isotopes in the tuning solution < 5%?

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?
s

•-I
Were all initial and continuing calibration verification %Rs within the 90-110% (80­
120% for mercury and 85-115% for cyanide) QC limits?

Were all initial calibration correlation coefficients > 0.995?
||f

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 ICP interference check samples performed daily?

Were the AB solution percent recoveries (%R) with the 80-120% QC limits?
miii

~««r- •

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/Water.

-

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for 
waters and < 35% for soil samples? A control limit of +/- RL(+/-2X RL for soil) was 
used for samples that were < 5X the RL, including when only one of the duplicate

, Tfr,

Was an LCS anaylzed for this SDG?

Was an LCS analvzed oer extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils?

y

MET-SW_6020June.wpd version 1.0



LDC #:_3£y53^iy9 VALIDATION FINDINGS CHECKLIST
SDG #: ‘yeL^CCXr€J L-

Pagei^of
Reviewer:

2nd Reviewer:_______

Validation Area

ma j__£ U ^ j* __

Yes No NA Findings/Comments
.c;y 7,-“ - V ynte' ,^3

if MSA was performed, was the correlation coefficients > 0.995?

Do all applicable analvsies have duplicate infections? (Level IV only)

For sample concentrations > RL, are applicable duplicate injection RSD values < 
20%? (Level IV onlvt_______
VA/oro anaK/tiroi enifro ra/*/t\/oriae %a*ifhin fha 1 <^0/> CSC*, limited

^ ' ;r^..... ” wsmWMMMfSk

Was an ICP serial dilution analvzed if analvte concentrations were > SOX the IDL?

Were all percent differences (%Dsl < 10%?

Was there evidence of negative interference? If yes, professional judgement will be 
llused to Qualify the data.

' - r %

s:^SSSSS;;ftifSsSi|f/ >^8. ‘ Uf- ' ‘“t ' £ ■

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

MET-SW_6020_tune.wpd version 1.0



LDC #: 22109G4 VALIDATION FINDINGS WORKSHEET Page: ^ of \
SDG #: See Cover Sample Specific Element Reference Reviewer:

2nd reviewer: t/v—^

Ail circled elements are applicable to each sample.

Sample
in

Matri> Target Analyte List (TAL)

\-% s Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zny

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

kAI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mri^Hg^i, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V.ZTT'

ar-n-it Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn(1dg\Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn' f r ^—ZJ
Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Sh Ac Ra Ro R P.H Pa Pr Pn Pm Fe Ph Mn Mn Mn Mn Mi Pt K Re An Ma Rr Tl Rn Ti W 1 1 V 7n

AnalvQis MAthnrf

ICP Al) Sb,(As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe^Pb/W Mo, Mr^Hg.^i) Pt.^K, Se, Ag, NaTS^I Tl.fen, TOW, u/vTz3>

ICP-MS Al, ^ As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe,rf% Mg, Mo, Mn, Hg, Ni/^h K, Se, Ag, Na, Sr,^Sn, Ti.^u) V, Zn

GFAA Al, Sb, As, Ba, BeTBrCdTCaHCr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Comments: (Mercury bv CVAA if performed
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LDC #:
SDG *: <£ejp<z3se/l^

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page; L of
Reviewer: (2^^

2nd reviewer:

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

pase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A”. 
N N/A Have results been reported and calculated correctly? 

fY/ N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP?
N N/A Are all detection limits below the CRDL?

Detected analyte results for. 
following equation:

, were recalculated and verified using the

Concentration -

RD
FV
In. Vol.
Oil
%S

(RDitFVtfDm 
(la Vol.)C%S)

Raw data concentration 
Final volume (ml)
Initial volume (ml) or weight (G) 
Dilution factor 
Decimal percent solids

Recalculation:

Sample ID Analyte

Reported
Conoontration

( fCYprH—)

Calculated
Concentration

( rfsHf _J
Acceptable

(Y/N)

O.I'k'S o.\^ 1
o.i a. Orl7_

1

Ca cl.\i

fAor
1 . 1 l r 1

Na TJ.K
o. L<qcM

\J (O.OIC 0,01 4
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■

RECALC.4S2



LDC Report# 22109H4

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

October 2 through October 5, 2009

December 14, 2009

Soil/Water

Metals

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905635 

Sample Identification

EB100209-S01A4
SA169-0.5B
SA169-10B
SA169-25B
SA169-42B
SA211-0.5B
SA211-11B
SA211-25B
SA211-43B
EB100509-301A4
SA111-1.5B
SA111-10B
SA111-25B
SA111-39B
SA214-0.5B
SA214-15B
SA214-30B
SA214-43B
RSAQ4-0.5B
RSAQ4-10B

RSAQ4-25B 
RSAQ4-32B 
SA169-0.5BMS 
SA169-0.5BDUP 
SA211-0.5BMS 
SA211-0.5BDUP 
SA111-25BMS 
SA111-25BDUP
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Introduction

This data review covers 26 soil samples and 2 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Methods 601 OB, 6020, and 7000 for Metals. The metals analyzed were Aluminum, 
Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, 
Copper, Iron, Lead, Magnesium, Manganese, Mercury, Molybdenum, Nickel, 
Platinum, Potassium, Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, 
Tungsten, Uranium, Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Aluminum 0.5 mg/Kg All soil samples in SDG R0905635
Boron 0.5 mg/Kg
Chromium 0.07 mg/Kg
Iron 18.9 mg/Kg
Magnesium 0.3 mg/Kg
Manganese 0.16 mg/Kg
Molybdenum 0.18 mg/Kg
Tin 4.1 mg/Kg

ICB/CCB Antimony 3.0 ug/L All soil samples in SDG R0905635
Magnesium 2.0 ug/L
Manganese 0.20 ug/L
Strontium 0.20 ug/L
Thallium 0.009 ug/L
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB T ungsten 0.054 ug/L SA169-0.5B
SA169-10B
SA169-25B
SA169-42B
SA211-0.5B
SA211-11B
SA211-25B
SA211-43B
SA111-1.5B
SA111-10B
SA111-39B
SA214-0.5B
SA214-15B
SA214-30B
SA214-43B

ICB/CCB Tungsten 0.052 ug/L SA111-25B
RSAQ4-0.5B
RSAQ4-1 OB
RSAQ4-25B
RSAQ4-32B

ICB/CCB Barium 2.00 ug/L SA211-0.5B
Iron 4.0 ug/L SA211-11B

SA211-25B
SA211-43B
SA111-1.5B
SA111-10B
SA111-25B
SA111-39B
SA214-0.5B
SA214-15B
SA214-30B
SA214-43B
RSAQ4-0.5B
RSAQ4-1 OB
RSAQ4-25B
RSAQ4-32B

ICB/CCB Barium 1.00 ug/L SA169-0.5B
SA169-1 OB
SA169-25B
SA169-42B

PB (prep blank) Aluminum 3.8 ug/L All water samples in SDG R0905635

ICB/CCB Barium 0.5 ug/L All water samples in SDG R0905635
Boron 2.5 ug/L
Chromium 0.8 ug/L
Strontium 0.1 ug/L
Thallium 0.002 ug/L

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:
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Reported Modified Final
Sample Analyte Concentration Concentration

SA169-0.5B Antimony 1.0 mg/Kg 2.1 U mg/Kg
Boron 10.4 mg/Kg 10.7U mg/Kg
Tin 4.5 mg/Kg 10.7U mg/Kg

SA169-1 OB Antimony 1.9 mg/Kg 2.1 U mg/Kg
Tin 4.8 mg/Kg 10.7U mg/Kg

SA169-25B Antimony 1.6 mg/Kg 2.1 U mg/Kg
Tin 5.0 mg/Kg 10.7U mg/Kg

SA169-42B Antimony 1.2 mg/Kg 2.0U mg/Kg
Tin 4.1 mg/Kg 10.1U mg/Kg

SA211-0.5B Antimony 1.5 mg/Kg 2.1 U mg/Kg
Boron 8.0 mg/Kg 10.5U mg/Kg
Tin 4.2 mg/Kg 10.5U mg/Kg

SA211-11B Antimony 0.9 mg/Kg 2.1 U mg/Kg
Boron 6.8 mg/Kg 10.5U mg/Kg
Tin 4.2 mg/Kg 10.511 mg/Kg

SA211-25B Antimony 1.1 mg/Kg 2.2U mg/Kg
Tin 4.5 mg/Kg 11.1U mg/Kg

SA211 -43 B Tin 4.6 mg/Kg 11,2U mg/Kg

SA111-1.5B Antimony 1.2 mg/Kg 2.1 U mg/Kg
Tin 4.4 mg/Kg 10.7U mg/Kg

SA111-10B Antimony 0.6 mg/Kg 2.1 U mg/Kg
Tin 4.4 mg/Kg 10.711 mg/Kg

SA111-25B Antimony 0.9 mg/Kg 2.3U mg/Kg
Tin 4.7 mg/Kg 11,6U mg/Kg
T ungsten 0.22 mg/Kg 0.23U mg/Kg

SA111-39B Antimony 1.1 mg/Kg 2.1 U mg/Kg
Tin 4.3 mg/Kg 10.3U mg/Kg

SA214-0.5B Antimony 1.0 mg/Kg 2.1 U mg/Kg
Boron 7.8 mg/Kg 10.7U mg/Kg
Tin 4.1 mg/Kg 10.7U mg/Kg

SA214-15B Antimony 0.9 mg/Kg 2.1 U mg/Kg
Boron 8.8 mg/Kg 10.7U mg/Kg
Tin 4.2 mg/Kg 10.7U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA214-30B Antimony 0.7 mg/Kg 2.1 U mg/Kg
Boron 8.8 mg/Kg 10.6U mg/Kg
Tin 4.4 mg/Kg 10.6U mg/Kg

SA214-43B Antimony 0.9 mg/Kg 2.2U mg/Kg
Tin 4.8 mg/Kg 10.8U mg/Kg

RSAQ4-0.5B Antimony 1.3 mg/Kg 2.1 U mg/Kg
Tin 4.4 mg/Kg 10.3U mg/Kg

RSAQ4-1 OB Antimony 0.9 mg/Kg 2.1 U mg/Kg
Boron 8.9 mg/Kg 10.6U mg/Kg
Tin 4.6 mg/Kg 10.61) mg/Kg

RSAQ4-25B Antimony 0.9 mg/Kg 1.9U mg/Kg
Tin 4.1 mg/Kg 9.3U mg/Kg
T ungsten 0.16 mg/Kg 0.19U mg/Kg

RSAQ4-32B Antimony 0.9 mg/Kg 2.3U mg/Kg
Tin 5.2 mg/Kg 11.4U mg/Kg

EB100209-S01A4 Aluminum 9.9 ug/L 50.0U ug/L
Barium 0.4 ug/L 5.0U ug/L
Strontium 0.8 ug/L 10.0U ug/L

EB100509-S01A4 Aluminum 9.8 ug/L 50.0U ug/L
Barium 0.5 ug/L 5.0U ug/L
Strontium 1.8 ug/L 10.0U ug/L

Samples EB100209-S01A4 and EB100509-S01A4 were identified as equipment blanks. 
No metal contaminants were found in these blanks with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB100209-S01A4 10/2/09 Aluminum 9.9 ug/L SA169-0.5B
Barium 0.4 ug/L SA169-1 OB
Calcium 73 ug/L SA169-25B
Iron 21.5 ug/L SA169-42B
Lead 0.068 ug/L SA211-0.5B
Magnesium 16.8 ug/L SA211-11B
Manganese 3.6 ug/L SA211-25B
Sodium 46.8 ug/L SA211-43B
Strontium 0.8 ug/L
Titanium 0.9 ug/L
Tungsten 0.04 ug/L
Zinc 0.7 ug/L
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Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB100509-S01A4 10/5/09 Aluminum 9.8 ug/L SA111-1.5B
Barium 0.5 ug/L SA111-10B
Calcium 307 ug/L SA111-25B
Iron 36.5 ug/L SA111-39B
Lead 0.119 ug/L SA214-0.5B
Magnesium 47.5 ug/L SA214-15B
Manganese 4.6 ug/L SA214-30B
Potassium 99 ug/L SA214-43B
Sodium 124 ug/L RSAQ4-0.5B
Strontium 1.8 ug/L RSAQ4-1 OB
Titanium 0.8 ug/L RSAQ4-25B
T ungsten 0.01 ug/L RSAQ4-32B
Uranium 0.003 ug/L
Zinc 7.7 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

SA111-25B Tungsten 0.22 mg/Kg 0.23U mg/Kg

RSAQ4-25B Tungsten 0.16 mg/Kg 0.19U mg/Kg

Sample FB080309-SQ (from SDG R0904279) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB080309-SO 8/3/09 Aluminum 18.6 ug/L All samples in SDG
Barium 0.8 ug/L R0905635
Calcium 113 ug/L
Iron 136 ug/L
Lead 0.042 ug/L
Magnesium 33.6 ug/L
Manganese 7.5 ug/L
Sodium 66.0 ug/L
Strontium 1.0 ug/L
Titanium 1.5 ug/L
Tungsten 0.04 ug/L
Zinc 0.8 ug/L

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified with the following exceptions:

V:\LOGlN\TRONOXNG\22109H4.TR4 8



Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA111-25B T ungsten 0.22 mg/Kg 0.23U mg/Kg

RSAQ4-25B Tungsten 0.16 mg/Kg 0.19U mg/Kg

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:

Spike ID
(Associated Samples) Analyte %R (Limits) Flag AorP

SA169-0.5BMS Antimony 58.6 (75-125) J- (all detects) A
(All soil samples in SDG R0905635) UJ (all non-detects)

T ungsten 70.8 (75-125) J- (all detects)
UJ (all non-detects)

SA169-0.5BMS Lead -1.9 (75-125) J- (all detects) A
(All soil samples in SDG R0905635) R (all non-detects)

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions:

DUP ID 
(Associated 
Samples) Analyte RPD (Limits) Difference (Limits) Flag Aor P

SA169-0.5BDUP Lead 95.5 (<20) _ J (all detects) A
(All soil samples in Thallium 45.2 (<20) - UJ (all non-detects)
SDG R0905635) Tungsten 75.8 (<20)

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

V:\LOGIN\TRONOXNG\22109H4.TR4 9



IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag AorP

SA169-0.5BL Beryllium 25 (<10) All soil samples in SDG J (all detects) A
Copper 60.2 (<10) R0905635 UJ (all non-detects)
Nickel 12.0 (<10)

XII. Sample Result Verification and Project Quantitation Limit

All sample result verifications were acceptable.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905635 All analytes reported below the PQL. J (all detects) A

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\22109H4.TR4 10



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0905635

SDG Sample Analyte Flag AorP Reason (Code)

R0905635 SA169-0.5B
SA169-10B
SA169-25B
SA169-42B
SA211-0.5B
SA211 -11B
SA211-25B
SA211-43B
SA111-1,5B
SA111-10B
SA111-25B
SA111-39B
SA214-0.5B
SA214-15B
SA214-30B
SA214-43B
RSAQ4-0.5B
RSAQ4-1 OB
RSAQ4-25B
RSAQ4-32B

Antimony

Tungsten

J- (all detects)
UJ (all non-detects)

J- (all detects)
UJ (all non-detects)

A Matrix spike analysis (%R)
(m)

R0905635 SA169-0.5B
SA169-10B
SA169-25B
SA169-42B
SA211-0.5B
SA211-11B
SA211-25B
SA211-43B
SA111-1,5B
SA111-10B
SA111-25B
SA111-39B
SA214-0.5B
SA214-15B
SA214-30B
SA214-43B
RSAQ4-0.5B
RSAQ4-1 OB
RSAQ4-25B
RSAQ4-32B

Lead J- (all detects)
R (all non-detects)

A Matrix spike analysis (%R)
(m)

V:\LOGIN\TRONOXNG\22109H4.TR4 11



SDG Sample Analyte Flag AorP Reason (Code)

R0905635 SA169-0.5B
SA169-10B
SA169-25B
SA169-42B
SA211-0.5B
SA211-11B
SA211-25B
SA211-43B
SA111-1.5B
SA111-10B
SA111-25B
SA111-39B
SA214-0.5B
SA214-15B
SA214-30B
SA214-43B
RSAQ4-0.5B
RSAQ4-1 OB
RSAQ4-25B
RSAQ4-32B

Lead
Thallium
Tungsten

J (all detects)
UJ (all non-detects)

A Duplicate sample analysis 
(RPD) (Id)

R0905635 SA169-0.5B
SA169-10B
SA169-25B
SA169-42B
SA211-0.5B
SA211-11B
SA211-25B
SA211-43B
SA111-1,5B
SA111-10B
SA111-25B
SA111-39B
SA214-0.5B
SA214-15B
SA214-30B
SA214-43B
RSAQ4-0.5B
RSAQ4-1 OB
RSAQ4-25B
RSAQ4-32B

Beryllium
Copper
Nickel

J (all detects)
UJ (all non-detects)

A ICP serial dilution (%D)
(sd)

V:\LOGIN\TRONOXNG\22109H4.TR4 12



SDG Sample Analyte Flag Aor P Reason (Code)

R0905635 EB100209-S01A4
SA169-0.5B
SA169-1 OB
SA169-25B
SA169-42B
SA211-0.5B
SA211-11B
SA211-25B
SA211-43B
EB100509-S01A4 
SA111-1.5B
SA111-10B
SA111-25B
SA111-39B
SA214-0.5B
SA214-15B
SA214-30B
SA214-43B
RSAQ4-0.5B
RSAQ4-1 OB
RSAQ4-25B
RSAQ4-32B

All analytes reported 
below the PQL.

J (all detects) A Sample result verification 
(PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0905635

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905635 SA169-0.5B Antimony 2.1 U mg/Kg A bl
Boron 10.7U mg/Kg
Tin 10.7U mg/Kg

R0905635 SA169-10B Antimony 2.1 U mg/Kg A bl
Tin 10.7U mg/Kg

R0905635 SA169-25B Antimony 2.1 U mg/Kg A bl
Tin 10.7U mg/Kg

R0905635 SA169-42B Antimony 2.0U mg/Kg A bl
Tin 10.1U mg/Kg

R0905635 SA211 -0.5B Antimony 2.1 U mg/Kg A bl
Boron 10.5U mg/Kg
Tin 10.5U mg/Kg

R0905635 SA211-11B Antimony 2.1 U mg/Kg A bl
Boron 10.5U mg/Kg
Tin 10.5U mg/Kg

R0905635 SA211-25B Antimony 2.2U mg/Kg A bl
Tin 11.11) mg/Kg

V:\LOGIN\TRONOXNG\22109H4.TR4 13



SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905635 SA211-43B Tin 11.21/ mg/Kg A bl

R0905635 SA111-1.5B Antimony 2.1 U mg/Kg A bl
Tin 10.7U mg/Kg

R0905635 SA111-10B Antimony 2.1 U mg/Kg A bl
Tin 10.7U mg/Kg

R0905635 SA111-25B Antimony 2.3U mg/Kg A bl
Tin 11.61) mg/Kg
Tungsten 0.23U mg/Kg

R0905635 SA111-39B Antimony 2.1 U mg/Kg A bl
Tin 10.3U mg/Kg

R0905635 SA214-0.5B Antimony 2.1 U mg/Kg A bl
Boron 10.7U mg/Kg
Tin 10.7U mg/Kg

R0905635 SA214-15B Antimony 2.1 U mg/Kg A bl
Boron 10.7U mg/Kg
Tin 10.7U mg/Kg

R0905635 SA214-30B Antimony 2.1 U mg/Kg A bl
Boron 10.6U mg/Kg
Tin 10.6U mg/Kg

R0905635 SA214-43B Antimony 2.2U mg/Kg A bl
Tin 10.8U mg/Kg

R0905635 RSAQ4-0.5B Antimony 2.1 U mg/Kg A bl
Tin 10.3U mg/Kg

R0905635 RSAQ4-1 OB Antimony 2.1 U mg/Kg A bl
Boron 10.6U mg/Kg
Tin 10.6U mg/Kg

R0905635 RSAQ4-25B Antimony 1.9U mg/Kg A bl
Tin 9.3U mg/Kg
T ungsten 0.19U mg/Kg

R0905635 RSAQ4-32B Antimony 2.3U mg/Kg A bl
Tin 11.41/ mg/Kg

R0905635 EB100209-S01A4 Aluminum 50.0U ug/L A bl
Barium 5.0U ug/L
Strontium 10.0U ug/L

V:\LOGlN\TRONOXNG\22109H4.TR4 14



SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905635 EB100509-S01A4 Aluminum 50.0U ug/L A bl
Barium 5.0U ug/L
Strontium 10.0U ug/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Equipment Blank Data Qualification Summary - SDG R0905635

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905635 SA111-25B T ungsten 0.23U mg/Kg A be

R0905635 RSAQ4-25B Tungsten 0.19U mg/Kg A be

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0905635

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905635 SA111-25B T ungsten 0.23U mg/Kg A bf

R0905635 RSAQ4-25B T ungsten 0.19U mg/Kg A bf

V:\LOGIN\TRONOXNG\22109H4.TR4 15



Tronox Northgate Henderson
LDC #: 22109H4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905635 Staged Lj
Laboratory: Columbia Analytical Services

METHOD: Metals (ERA SW 846 Method 6010B/6020/7000)

Date:
Page: I ofl 

Reviewer: Gys 
2nd Reviewer: \r----- ^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area Comments

I. Technical holding times 3 Sampling dates: \0/T-/oC| — /O^

II. ICP/MS Tune A

III. Calibration A

IV. Blanks SIV

V. ICR Interference Check Sample (ICS) Analysis A

VI. Matrix Spike Analysis rot)
VII. Duplicate Sample Analysis OlX)
VIII. Laboratory Control Samples (LCS) A lc's

IX. Internal Standard (ICP-MS) A
X. Furnace Atomic Absorption QC A/ AJyru+![T?pd

XI. ICP Serial Dilution 5u/

XII. Sample Result Verification 4
XIII. Overall Assessment of Data A

XIV. Field Duplicates 4

XV Field Blanks SaJ E<3 - L \ O, F6- FAoIPW'SO
CS06& )

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

ND = No compounds detected 
R = Rinsate 
FB = Field blank

Validated Samples:,. ,
c*\\ gpxl e*6-eo-t 11 lO- Ufcytg/l—

1 EB100209-S01A4 11 SA111-1.5B 21 RSAQ4-25B 31

2 SA169-0.5B 12 SA111-10B 22 RSAQ4-32B 32 (P<sS2>

3 SA169-10B 13 SA111-25B 23 SA169-0.5BMS 33

4 SA169-25B 14 SA111-39B 24 SA169-0.5BDUP 34

5 SA169-42B 15 SA214-0.5B 25 SA211-0.5BMS 35

6 SA211-0.5B 16 SA214-15B 26 SA211-0.5BDUP 36

7 SA211-11B 17 SA214-30B 27 SA111-25BMS 37

8 SA211-25B 18 SA214-43B 28 SA111-25BDUP 38

9 SA211-43B 19 RSAQ4-0.5B 29 39

10 EB100509-S01A4 20 RSAQ4-1 OB 30 40

Notes:

22109H4W.wpd



LDC #: ^___________ VALIDATION FINDINGS CHECKLIST
SDG #: m.rQn

Page: 1 of 
Reviewer:

2nd Reviewer:

■u

Method:Metals (EPA SW 846 Method 6010/7000/6020)

Were all isotopes in the tuning solution mass resolution within 0.1 amu?

Were %RSD of isotopes in the tuning solution < 5%?

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

Were all initial and continuing calibration verification %Rs within the 90-110% (80- /
120% for mercury and 85-115% for cyanide) QC limits?________________________x"

Were all initial calibration correlation coefficients > 0.995?

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken.________________

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for 
waters and < 35% for soil samples? A control limit of +/- RL(+/-2X RL for soil) was 
used for samples that were < 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL.

Was an LCS anaylzed for this SDG?

Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils?______________________________________________

MET-SW_6020_tune.wpd version 1.0



VALIDATION FINDINGS CHECKLISTincfr
SDG #: L- Reviewer: G-^-~ 

2nd Reviewer: ^^

Validation Area

If MSA was Derformed. was the correlation coefficients > 0.995?

ros No ________ Findings/Comments [

Do all aoolicable analvsies have duolicate infections? (Level IV onlv)

For sample concentrations > RL, are applicable duplicate injection RSD values < 
20%? (Level IV onlv)

■Worn annlutiral cnilfo ror-romriae within tho R^-1nr. limitg*?______________

Was an ICP serial dilution analvzed if analvte concentrations were > SOX the IDL?

Were all oercent differences (%Ds) < 10%?

Was there evidence of negative interference? If yes, professional judgement will be 
used to oualifv the data. v/

Were all the percent recoveries (%R) within the 30-120% of the intensity of the 
internal standard in the associated initial calibration?

If the %Rs were outside the criteria, was a reanalvsis oerformed?

Were performance evaluation (PE) samples performed? / ._

■
—

y

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation?

s'

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

Field blanks were identified in this SDG. 2

M

/

'it$k

s

Target analytes were detected in the field blanks.
..hi nmipl

MET-SW_6020_tune.wpd version 1.0



LDC #: 2210^ 
SDG #: See Cover

VALIDATION FINDINGS WORKSHEET Page:' ofL_
Sample Specific Element Reference Reviewer:

2nd reviewer: 17s—x

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

-S- Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co. Cu. Fe. Pb. Ma. Mo. Mn. Ha, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zru-

\,\6 uy ^ SbiAsfBa, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, (OSeCAfl, Na, Sr, Tl, Sn, Ti, W, U, vTZa2

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

"aT, Sb, As, Ba, Be, B, Cd>Sa,<Cr, Co, Cu, FeTpB^Mq.tf^oJVIrtl Hg.tfjTpt) K,(Se7AgWa£Sr, Tl, Sn, Ti, W, uTvTZn"

(.an rAI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, MnjHgf’Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V.'ZTin

US-d Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mnfi% Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Sh Ac Ra Ra R iZrl C.a C.r Hn Hu Fa Ph Mn Mn Mn Hn Mi Pt K Sn An Ma Sr Tl Sn Ti W II V 7n

AnalyQi'c: MpthnH

ICP 5fu/ [Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mq? Hg^i.^Pt, (k, Se, Ag, NaT'S?}TUferVli) W, U|(V, ZrT'

ICP-MS
1

Al,ar^, Ba.fSIt B, Cd, Ca/ch Co, Cu, Fe,(Pt), Mg, Mo, Mn, Hg, Ni, $! K, Se, Ag, Na, Sr, fll Sn, U)V, Zn

GFAA Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

^d^ercComments: /^Mercury by CVAA if performed

Tronox_SR.wpd



Pa
ge

:_
__

<
Re

vi
ew

er
:_

_C
2n

d 
Re

vi
ew

er
:_

_r

VA
LI

DA
TI

ON
 F

IN
DI

NG
S 

W
O

RK
SH

EE
T 

PB
/IC

B/
CC

B 
QU

AL
IF

IE
D 

SA
M

PL
ES

LD
C 

#:
 2

21
09

H
4 

SD
G

 #
: 

Se
e 

Co
ve

r
M

ET
HO

D:
 T

ra
ce

 m
et

al
s 

(E
PA

 S
W

 8
64

 M
et

ho
d 

60
10

B/
60

20
/7

00
0)

 
Sa

m
nl

e 
C

on
ce

nt
ra

tio
n 

un
its

, u
nl

es
s 

ot
he

rw
is

e 
nn

tp
d-
 

m
n/

K
a

R
ea

so
n:

 b
l

So
il 

pr
ep

ar
at

io
n 

fa
ct

or
 a

pp
lie

d:
 

10
0x

 
Al

l S
oi

l
A

ss
oc

ia
te

d 
Sa

m
pl

es
:

M
ax

im
um

IC
B/

CC
B3

M
ax

im
um

PB
a

Ac
tio

n
Li

m
it

An
aly

te

0.
9/

2.
3

1.2
/ 2

.1
1.1

 / 
2.2

0.6
/2

.1
1.6

/2
.1

1.2
/2

.0
1.

5/
2.

1
0.

9/
2.

1
1.0

/2
.1

1.
9/

2.
1

6.
8/

10
.5

8.
0/

10
.5

10
.4

/1
0.

7

4.
7/

11
.6

4.
4/

10
.7

4.
5/

11
.1

4.
6/

11
.2

4.
4/

10
.7

4.
8/

10
.7

5.
0/

10
.7

4.1
 /1

0.
1

4.
2/

10
.5

4.
2/

10
.5

4.
5/

10
.7

0.0
09

M
ax

im
um

IC
B/

CC
B3

Ac
tio

n
Li

m
it

An
aly

te
M

ax
im

um
PB

a

0.
9/

2.
3

0.
9/

2.
2

1.
3/

2.
1

0.
9/

2.
1

0.
9/

1.
9

1.1
 / 

2.1
1.0

/2
.1

0.
9/

2.
1

0.
7/

2.
1

8.
9/

10
.6

7.
8/

10
.7

8.
8/

10
.7

8.
8/

10
.6

5.
2/

11
.4

4.
4/

10
.3

4.
6/

10
.6

4.1
 / 

9.3
4.

8/
10

.8
4.

3/
10

.3
4.1

 /1
0.

7
4.

2/
10

.7
4.

4/
10

.6
0 

00
9

22
10

9H
4.w

pd



Pa
ge

: 
of

 ^
 

~
Re

vi
ew

er
: 

ft 
2n

d 
Re

vi
ew

er
: 

---
--

--
-

VA
LI

DA
TI

ON
 F

IN
DI

NG
S 

W
O

RK
SH

EE
T 

PB
/IC

B/
CC

B 
QU

AL
IF

IE
D 

SA
M

PL
ES

So
il 

pr
ep

ar
at

io
n 

fa
ct

or
 a

pp
lie

d:
 

10
0x

a  
  
  

: 
 
 
 
 

i — 
— , 

1 
^ 

^

LD
C 

#:
 2

21
09

H
4 

SD
G

 #
: 

Se
e 

Co
ve

r
M

ET
HO

D:
 T

ra
ce

 m
et

al
s 

(E
RA

 S
W

 8
64

 M
et

ho
d 

60
10

B/
60

20
/7

00
0)

R
ea

so
n:

 b
l

A
ss

oc
ia

te
d 

Sa
m

pl
es

:
Sa

m
pl

e 
C

on
ce

nt
ra

tio
n 

un
its
 u

nl
es

s 
ot

he
rw

is
e 

no
te

d:
 

IT|
Cl/

K(

Ac
tio

n
Li

m
it

No
Qu

ali
fie

rs
An

aly
te

M
ax

im
um

PB
a

M
ax

im
um

PB
a

lii
fl/

l )
0.0

54

18
 1

0-
22

Sa
m

pl
e 

r.n
nn

en
tra

tin
n 

un
its
 u

nl
es

s 
ot

he
rw

is
e 

no
te

d:
A

ss
oc

ia
te

d 
Sa

m
pl

es
:

Ac
tio

n
Li

m
it

An
aly

te
M

ax
im

um
PB

a
M

ax
im

um
PB

a
(n

n/
J)

0.
22

/0
.2

3
0.

16
/0

.1
9

0.0
52

A
ss

oc
ia

te
d 

Sa
m

pl
es

:

M
ax

im
um

PB
a

Ac
tio

n
Li

m
it

No
Qu

ali
fie

rs
An

aly
te

M
ax

im
um

PB
a

Sa
m

pl
e 

C
on

ce
nt

ra
tio

n 
un

its
 u

nl
es

s 
ot

he
rw

is
e 

no
te

d:
 

m
n/

Kn
A

ss
oc

ia
te

d 
Sa

m
pl

es
:

M
ax

im
um

IC
B/

CC
Ba

Ac
tio

n
Li

m
it

No
Qu

ali
fie

rs
An

aly
te

M
ax

im
um

PB
a

M
ax

im
um

PB
a

Ui
q/I

 )
(ii

q/
l )

Al
l W

at
er

A
ss

oc
ia

te
d 

Sa
m

pl
es

:
Sa

m
pl

e 
Co

nc
en

tra
tio

n 
un

its
 u

nl
es

s 
ot

he
rw

is
e 

no
te

d:

Ac
tio

n
Li

m
it

M
ax

im
um

PB
a

M
ax

im
um

PB
a

An
aly

te

9.
9/

50
.0

9.
8/

50
.0

0.
4/

5.
0

0.
5/

5.
0

1.8
/1

0.0
0.

8/
10

.0
0.0

02
a -

 T
he

 lis
ted

 an
aly

te 
co

nc
en

tra
tio

n i
s t

he
 hi

gh
est

 IC
B, 

CC
B, 

or 
PB

 de
tec

ted
 in

 th
e a

na
lys

is 
of 

ea
ch

 el
em

en
t.

No
te:

22
10

9H
4.w

pd



Pa
ge

:_
_

of
R

ev
ie

w
er

:
2n

d 
R

ev
ie

w
er

: 
l/

^



V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S 
W

O
R

K
S

H
E

E
T

 
F

ie
ld

 B
la

n
k

s
Pa

ge
!—

' o
f_

__
R

ev
ie

w
er

: 
C

/2
—

 
2n

d 
R

ev
ie

w
er

: 
—

LD
C 

#:
 2

21
09

H
4 

SD
G

 #
: 

S
ee

 C
ov

er

M
ET

H
O

D
: T

ra
ce

 M
et

al
s 

(E
PA

 S
W

84
6 

60
10

B
/7

00
0)

Yj
 N
 

N
/A

 
W

er
e 

fie
ld

 b
la

nk
s 

id
en

tif
ie

d 
in
 th

is
 S

D
G

?
■V

 N
 

N
/A

 
W

er
e 

ta
rg

et
 a

na
ly

te
s 

de
te

ct
ed

 in
 th

e 
fie

ld
 b

la
nk

s?
B

la
nk

 u
ni

ts
: 

uq
/L
 

A
ss

oc
ia

te
d 

sa
m

pl
e 

un
it

s:
 

m
q/

K
q 

Sa
m

pl
in

g 
da

te
: 

10
/5

/0
9 

So
il 

fa
ct

or
 a

pp
lie

d 
10

0x

R
ea

so
n 

C
od

e:
 b

e

A
ss

oc
ia

te
d 

Sa
m

pl
es

: 
11

-2
2

Fi
el

d 
bl

an
k 

ty
pe

: 
(c

irc
le

 o
ne

) 
Fi

el
d 

B
la

nk
 / 

R
in

sa
te

 / 
O

th
er

:

Sa
m

pl
e 

Id
en

tif
ic

ati
on

An
aly

te
Bl

an
k 

ID

Ac
tio

n
Le

ve
l

0.1
19

0.2
2 

/ 0
.23

0.
16

/0
.1

9
0.0

03

22
10

9H
4e

b.w
pd





Pa
ge

: 
{
o

f 
\

R
ev

ie
w

er
:

2n
d 

R
ev

ie
w

er
:

MS
.4S

2



Re
vi

ew
er

:
2n

d 
Re

vi
ew

er
: 

(/
>i—



M
ET

H
O

D
: T

ra
ce

 M
et

al
s 

<E
PA

 S
W

 8
46

 M
et

ho
d 

60
10

/7
00

0)

LO
G 

»;
 ^

-V
C

R
V

f-
M

 
V

A
L

ID
A

T
IO

N
 F

IN
D

IN
G

S 
W

O
R

K
S

H
E

E
T

SD
Gi

 #
: 

S
-g

jg
_ 

c
c
x
0

L
- 

IC
P
 S

er
ia

l 
D

il
ut

io
n

Pa
ge

: 
vo

f 
1

Re
vl

ew
ar

:
2n

d 
Re

vi
ew

er
: 

^ 
—

is
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
ia

d 
as

 “N
/A

*.
'K

i 
N/

A 
If 

an
al

yt
e 

co
nc

en
tr

at
io

ns
 w

er
e 

> 
SO

X 
th

e 
ID

L,
 w

as
 a

n 
IC

P 
se

ria
l d

ilu
tio

n 
an

al
yz

ed
?

N/
A 

W
er

e 
IC

P 
se

ria
l d

ilu
tio

n 
pe

rc
en

t d
M

fs
re

nc
es

 (
96

0)
 <

10
%

? 
dO

N 
N/

A 
is

 th
er

e 
ev

id
en

ce
 o

f n
eg

at
iv

e 
In

te
rf

er
en

ce
? 

If 
ye

s,
 p

ro
fe

ss
io

na
l j

ud
ge

m
en

t w
ill

 b
e 

us
ed

 to
 q

ua
lif

y 
th

e 
da

ta
. 

Sn
iL

 IV
 O

N
LY

:
/h

i 
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 r
ec

al
cu

la
tio

ns
.

C
om

m
en

ts:
.



Pa
ge

: 
^ 

of
 

^ 
R

ev
ie

w
er

:
2n

d 
R

ev
ie

w
er

:_
_
^



LD
C 

it:
 

y
 

V
A

LI
D

A
TI

O
N
 F

IN
D

IN
G

S 
W

O
R

K
SH

E
E

T
sd

g
 #

:T
^
g

> 
cc

x^
eA
 _

_ 
L

ev
el

 I
V

 R
ec

al
cu

la
ti

on
 W

o
rk

sh
ee

t

/ 
\ 

Pa
ge

:_
__

of
 

L
Re

vi
ew

er
:

2n
d 

Re
vi

ew
er

: 
I 

-

M
ET

H
O

D
: T

ra
ce

 M
et

al
s 

(E
RA

 S
W

 8
46

 M
et

ho
d 

60
10

/7
00

0)

Pe
rc

en
t r

ec
ov

er
ie

s 
(%

R)
 fo

r a
n 

IC
P 

in
te

rf
er

en
ce

 c
he

ck
 s

am
pl

e,
 a

 la
bo

ra
to

ry
 co

nt
ro

l s
am

pl
e 

an
d 

a 
m

at
rix

 sp
ik

e 
sa

m
pl

e 
w

er
e 

re
ca

lc
ul

at
ed

 u
si

ng
 th

e 
fo

llo
wi

ng
 fo

rm
ul

a:

%
R 

= 
Fo

un
d 

x 1
00

 
W

he
re,
 

Fo
un

d =
 C

on
ce

ntr
ati

on
 of

 ea
ch

 an
aly

te 
me

as
ur

ed
 in

 th
e a

na
ly

sis
 of

 th
e s

am
pl

e. 
Fo

r th
e m

atr
ix 

sp
ike

 ca
lcu

lat
ion

,
Tr

ue
 

Fo
un

d =
 S

SR
 (s

pik
ed

 sa
mp

le 
res

ult
) •

 SR
 (s

am
ple

 re
su

lt)
.

Tr
ue

- 
Co

nc
en

tra
tio

n o
f e

ac
h a

na
lyt

e i
n t

he
 so

ur
ce

.

A
 sa

m
pl

e 
an

d 
du

pl
ic

at
e 

re
la

tiv
e 

pe
rc

en
t d

iff
er

en
ce

 (R
PD

) w
as

 re
ca

lc
ul

at
ed

 u
si

ng
 th

e 
fo

llo
w

in
g 

fo
rm

ul
a:

RP
D 

= 1
S-D

I 
x 1

00
 

W
he

re
, 

S =
 O

rig
ina

l s
am

pl
e c

on
ce

ntr
ati

on
(S

+D
)/2

 
□ 

= D
up

lic
ate

 sa
m

pl
e c

on
ce

ntr
ati

on

A
n 

IC
P 

se
ria

l d
ilu

tio
n 

pe
rc

en
t d

iff
er

en
ce

 (%
D

) w
as

 re
ca

lc
ul

at
ed

 u
sin

g 
th

e 
fo

llo
w

in
g 

fo
rm

ul
a:

%
D 

= 
il-S

DR
I 

x 1
00

 
W

he
re

, 
I =

 In
itia

l S
am

ple
 R

es
ul

t (
mg

/L
)

I 
SD

R 
- 

Se
ria

l D
ilu

tio
n R

es
ul

t (
mg

/L
) (

In
str

um
en

t R
ea

din
g x

 5)

Tr
ue

 / D
 / S

DR
 (u

ni
ts)

Ac
ce

pt
ab

le
Sa

m
pl

e I
D

Ty
pe

 of
 A

na
ly

sis
El

em
en

t
(u

nit
s)

V.
R 

/ R
PD

 / y
.o

V«
R /

 R
PD

 / %
D

IC
P i

nte
rfe

ren
ce

 ch
ec

k

La
bo

rat
or

y c
cn

tro
l s

am
pl

e

(S
SR

-S
R)

Ma
trix

 sp
ik

e

Du
pli

ca
te

IC
P  s

eri
al 

dil
uti

on

C
om

m
en

ts
: 

R
ef

er
 to

 a
pp

ro
pr

ia
te

 w
or

ks
he

et
 fo

r l
ist

 o
f q

ua
lif

ic
at

io
ns

 a
nd

 a
ss

oc
ia

te
d 

sa
m

pl
es

 w
he

n 
re

po
rte

d 
re

su
lts

 d
o 

no
t a

gr
ee

 w
ith

in
 1

0.
0%

 o
f t

he
 re

ca
lc

ul
at

ed
 re

su
lts

.

TO
TC

LC
.4S

W



LDC #:,■ ZZiCR^
SDG #:

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page;_L_ of '
Reviewer: 

2nd reviewer:

METHOD: Trace Metals (ERA SW 846 Method 6010/7000)

pase see qualrficatrons below for all questions answered "N". Not applicable questions are identified as “N/A". 
.EL.N/A Have results been reported and calculated correctly?

Yl N...N/A. Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL?

Detected analyte results for. 
following equation:

<b . were recalculated and verified using the

Concentration

RD
FV
In. Vol.
Oil
%S

(In. Vol.)(%S)

Raw data concentration 
Final volume (ml)
Initial volume (ml) or weight (G) 
Dilution factor 
Decimal percent solids

Recalculation:

Zj o.<

Co,oo\K-g)

10.

Sample ID Analyte
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Conoentration

Calculated
Concentration Accepiaote

(V/N)
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LDC #: '1SIAQC{ VALIDATION FINDINGS WORKSHEET
SDG Sample Calculation Verification
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Page: of

Reviewer:
2nd reviewer:___

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

Base see qualifications below for all questions answered "N". Not applicable questions are identified as 'N/A'.
I N N/A Have results been reported and calculated correctly?

Q/ N. .N/A. Are results within the calibrated range of the instruments and within the linear range of the ICP?
N N/A Are all detection limits below the CRDL? t

Detected analyte results for. 
following equation:

ca . were recalculated and verified using the

Concentration :
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FV
In. Vol.
Oil
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(RDXFvtmm 
(In Vol.)(%S)

Raw data concentration 
Final volume (ml)
Initial volume (ml) or weight (G) 
Dilution factor 
Decimal percent solids

Recalculation:
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LDC#:
SDG #:

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification

Page: qf 1
Reviewer:

2nd reviewer:_____ ^

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

se see qualifications below for all questions answered "N". Not applicable questions are identified as *N/A\ 
-N ..N/A Have results been reported and calculated correctly?

LXI N N/A Are results vrithin the calibrated range of the instruments and within the linear range of the ICP? 
JUW, Are afi detection limits below the CRDL?

Detected analyte results for. 
following equation:

Tl . were recalculated and verified using foe

Concentration >

RD
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Oil
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(RDHFVKDm 
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Row data concentration 
Final volume (ml)
Initial volume (mi) or weight (G) 
Dilution factor 
Decimal percent solids

Recalculation:
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METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

LDC *:J  ̂^ VALIDATION FINDINGS WORKSHEET
SDG Sample Calculation Verification

Page:____ ____
Reviewer:

2nd reviewer:.

sase see qualifications below for all questions answered "N". Not applicable questions are identified as “N/A*. 
M M/A. Have results been reported and calculated correct!/?

(yl M. N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
-N-.N/A. Are all detection limits below the CRDL?

Detected analyte results for_____________________________________________ were recalculated and verified using the
following equation:

Concentration * (RmffVimm 
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PD = Raw data concentration
FV » Final volume (ml)
In. Vol. = InMol volume (ml) or weight (G)
Dll = Dilution factor
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LDC Report# 2210914

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

October 2, 2009

December 2, 2009

Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905636

Sample Identification

PB100209-A2
M-76B
M-76009B
MC-94B
M-76BMS
M-76BDUP
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Introduction

This data review covers 6 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Barium, 
Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, Silver, 
Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOXNG\22109I4.TR3 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

V:\LOGlN\TRONOXNG\22109I4.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Copper 1.1 ug/L All samples in SDG R0905636
Magnesium 2.4 ug/L

ICB/CCB Antimony 0.026 ug/L All samples in SDG R0905636
Copper 1.1 ug/L
Manganese 0.2 ug/L
Thallium 0.004 ug/L
T ungsten 0.03 ug/L

PB (prep blank) Aluminum 2.3 ug/L M-76B

ICB/CCB Barium 0.5 ug/L M-76B
Magnesium 2.8 ug/L
Strontium 0.1 ug/L

ICB/CCB Barium 0.8 ug/L PB100209-A2
Magnesium 3.5 ug/L M-76009B
Potassium 51 ug/L MC-94B
Strontium 0.2 ug/L

ICB/CCB Sodium 94 ug/L PB100209-A2

V:\UOQIN\TRONOXNG\22109I4.TR3 4



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

PB100209-A2 Copper 0.9 ug/L 10. OU ug/L
Magnesium 13.1 ug/L 20.OU ug/L
Manganese 3.1 ug/L 5.0U ug/L
Thallium 0.005 ug/L 0.020U ug/L
Tungsten 0.02 ug/L 0.1 OU ug/L
Strontium 0.3 ug/L 10.0U ug/L
Sodium 196 ug/L 300U ug/L

M-76B Antimony 0.25 ug/L 0.50U ug/L
Copper 4.4 ug/L 10. OU ug/L
Thallium 0.066 ug/L 0.200U ug/L
T ungsten 0.84 ug/L 1,00U ug/L

M-76009B Copper 3.4 ug/L 10. OU ug/L
Thallium 0.078 ug/L 0.200U ug/L
Tungsten 0.72 ug/L 1.00U ug/L

MC-94B Antimony 0.28 ug/L 0.50U ug/L
Copper 8.5 ug/L 10.0U ug/L
Manganese 4.6 ug/L 5.0U ug/L

Sample FB080409-SO (from SDG R0904290) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB080409-SO 8/4/09 Boron 9.0 ug/L M-76B
Chromium 0.9 ug/L M-76009B
Copper 0.8 ug/L
Tungsten 0.01 ug/L

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration

M-76B Copper 4.4 ug/L 10.0U ug/L
Tungsten 0.84 ug/L 1.00U ug/L

M-76009B Copper 3.4 ug/L 10.0U ug/L
T ungsten 0.72 ug/L 1,00U ug/L
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Sample PB100209-A2 was identified as a pump blank. No metal contaminants were
found in this blank with the following exceptions:

Pump Blank ID
Sampling

Date Analyte Concentration Associated Samples

PB100209-A2 10/2/09 Aluminum 5.5 ug/L M-76B
Calcium 40 ug/L M-76009B
Cobalt 0.4 ug/L
Copper 0.9 ug/L
Lead 0.026 ug/L
Magnesium 13.1 ug/L
Manganese 3.1 ug/L
Molybdenum 1.2 ug/L
Sodium 196 ug/L
Strontium 0.3 ug/L
Thallium 0.005 ug/L
Titanium 0.5 ug/L
T ungsten 0.02 ug/L
Zinc 1.7 ug/L

Sample concentrations were compared to concentrations detected in the pump blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration

M-76B Cobalt 0.7 ug/L 10.0U ug/L
Copper 4.4 ug/L 10.0U ug/L
Lead 0.214 ug/L 0.214J+ ug/L
Thallium 0.066 ug/L 0.200U ug/L
Titanium 4.2 ug/L 10.0U ug/L
Tungsten 0.84 ug/L 1.00U ug/L
Zinc 2.2 ug/L 10.0U ug/L

M-76009B Copper 3.4 ug/L 10.0U ug/L
Lead 0.183 ug/L 0.200U ug/L
Thallium 0.078 ug/L 0.200U ug/L
Titanium 2.7 ug/L 10.0U ug/L
Tungsten 0.72 ug/L 1.00U ug/L
Zinc 2.3 ug/L 10.0U ug/L

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

V:\LOGIN\TRONOXNG\2210914.TR3 6



VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met.

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905636 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

Samples M-76B and M-76009B were identified as field duplicates. No metals were 
detected in any of the samples with the following exceptions:

V:\LOGIN\TRONOXNG\22109I4.TR3 7



Compound

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags A or PM-76B M-76009B

Aluminum 142 116 - 26 (<50.0) - -

Antimony 0.25 0.20U - 0.05 (<0.50) - -

Barium 28.7 28.2 2 (<50) - - -

Beryllium 0.09U 0.1 - 0.01 (<0.30) - -

Boron 3570 3600 1 (<50) - - -

Cadmium 0.3U 0.3 - 0 (<0.5) - -

Calcium 150000 147000 2 (<50) - - -

Chromium 2360 2330 1 (<50) - - -

Cobalt 0.7 0.4U - 0.3 (<10.0) - -

Copper 4.4 3.4 - 1 (<10.0) - -

Iron 98 82.2 - 15.8 (<20.0) - -

Lead 0.214 0.183 - 0.031 (<0.200) - -

Magnesium 101000 98500 3 (<50) - - -

Manganese 11.4 10.4 - 1 (<5.0) - -

Mercury 0.11 0.12 - 0.01 (<0.20) - -

Molybdenum 27.1 27.6 - 0.5 (<2.0) - -

Platinum 0.07U 0.07 - 0 (<1.00) - -

Potassium 20600 21400 4 (<50) - - -

Sodium 1140000 1220000 7 (<50) - - -

Strontium 4280 4310 1 (<50) - - -
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Compound

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags Aor PM-76B M-76009B

Thallium 0.066 0.078 - 0.012 (<0.200) - -

Tin 2.2 2.0U - 0.2 (<50.0) - -

Titanium 4.2 2.7 - 1.5 (<10.0) - -

Tungsten 0.84 0.72 - 0.12 (<1.00) - -

Uranium 8.72 8.74 0 (<50) - - -

Vanadium 29.7 29.7 0 (<50) - - -

Zinc 2.2 2.3 - 0.1 (<10.0) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0905636

SDG Sample Analyte Flag AorP Reason (Code)

R0905636 PB100209-A2
M-76B
M-76009B
MC-94B

All analytes reported below 
the PQL.

J (all detects) A Sample result verification 
(PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0905636

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905636 PB100209-A2 Copper 10.0U ug/L A bl
Magnesium 20.0U ug/L
Manganese 5.0U ug/L
Thallium 0.020U ug/L
Tungsten 0.1 OU ug/L
Strontium 10.0U ug/L
Sodium 300U ug/L

R0905636 M-76B Antimony 0.50U ug/L A bl
Copper 10.0U ug/L
Thallium 0.200U ug/L
Tungsten 1.00U ug/L

R0905636 M-76009B Copper 10.0U ug/L A bl
Thallium 0.200U ug/L
Tungsten 1.00U ug/L

R0905636 MC-94B Antimony 0.50U ug/L A bl
Copper 10.0U ug/L
Manganese 5.0U ug/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0905636

Modified Final
SDG Sample Analyte Concentration AorP Code

R0905636 M-76B Copper 10.0U ug/L A bf
Tungsten 1,00U ug/L

R0905636 M-76009B Copper 10.0U ug/L A bf
T ungsten 1.00U ug/L

V:\LOGIN\TRONOXNG\22109I4.TR3 10



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Pump Blank Data Qualification Summary - SDG R0905636

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905636 M-76B Cobalt 10.0U ug/L A bp
Copper 10.0U ug/L
Lead 0.2t4J+ ug/L
Thallium 0.200U ug/L
Titanium 10.0U ug/L
T ungsten 1.00U ug/L
Zinc 10.0U ug/L

R0905636 M-76009B Copper 10.0U ug/L A bp
Lead 0.200U ug/L
Thallium 0.200U ug/L
Titanium 10.0U ug/L
Tungsten 1.00U ug/L
Zinc 10.0U ug/L

V:\LOGIN\TRONOXNG\22109I4.TR3 11



Tronox Northgate Henderson
LDC #: 2210914 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905636 Stage 2B
Laboratory: Columbia Analytical Services

METHOD: Metals (ERA SW 846 Method 6010B/6020/7000)

Date: / \r~^0,€$P
Page: i of)__

Reviewer: C 
2nd Reviewer: u—-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area Comments

1. Technical holding times A Sampling dates: A) f 'Z—- j CD

II. ICP/MS Tune

III. Calibration A
IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis /A

VI. Matrix Spike Analysis A rf\S

VII. Duplicate Sample Analysis iXjp
VIII. Laboratory Control Samples (LCS) LC^>

IX. Internal Standard (ICP-MS) /0

X. Furnace Atomic Absorption QC \) AJ<3-Ar U-t

XI. ICP Serial Dilution A

XII. Sample Result Verification N

XIII. Overall Assessment of Data A
XIV. Field Duplicates

XV Field Blanks
^ So 6 ft CVOROUT-OlcO

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 PB100209-A2 11 ^K/ 21 31

2 M-76B 12 22 32

3 M-76009B 13 23 33

4 MC-94B 14 24 34

5 M-76BMS 15 25 35

6 M-76BDUP 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

22109l4W.wpd



LDC #: 221091 4 
SDG #: See Cover

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

Page: / of
Reviewer:

2nd reviewer:___ ^

All circled elements are applicable to each sample.

Sample
ID

Matrix Target Analyte List (TAL)

(aTs^, As,(Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, l<^Se/Ag, Na, Sr, Tl, Sn, Ti, W, uTvTzrT'

SB\ As?Ba, Be, BTcd^Ca.^Cr, Co, Cu, Fe, PtDMgCiVIo, Mn, Hg, nTpD K, Se,<^g>la,(Sr, Tl. Sn. Ti. W. U. \T2rh

1,6 (ALS^, AsCBa, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Ho. Ni. Pt. K.)Se,(Aci, ^.(sTu Sn, Ti, W, U, V, ZjD

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al fih Ac Ra Ro R rH r'a r.r C.n r.i Fo Ph Mn Mn Mn Hn Mi Pt kT An Ma Rr Tl Rn Ti W 1 1 \/ 7n

Analycic: Mpthnrl

ICP CJ (Aufeb, As^Ba, Be, B, Cd, Ca, Cr, Co, Cu, he^bClvig, Mo, Mn}Hg(Ni) Pt, fKjSe.tAg, Na, Sr) Tl, imTi) W, U(y/Zn)

ICP-MS \J
l"' 1--- --------- J ■ .. 1 • W ~~ _ 1

AI,(§H)AS, Ba, Be, B, Cd, Ca, Cr, Co, Cu, FefPt), Mg, Mo, Mn, Hg, Ni,(Rh K, Se, Ag, Na, Sr,^]sn, Ti./^TD, V, Zn

GFAA Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W. U, V, Zn

Comments: JVtereurvbv CVAA if performed
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METHOD: Metals (EPA Method 6020/6010/7000)

f "yVi NA Were field duplicate pairs identified in this SDG?
I Y/N NA Were target analytes detected in the field duplicate pairs?

LDC 2210914 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

PageL-otl
Reviewer: C —

2nd Reviewer: __ .

Concentration (uq/L) (430) (ug/L) (ug/L) Qualifications

Compound 2 3 RPD Difference Limits (Parent Only)

Aluminum 142 116 26 (s50.0)

Antimony 0.25 0.20U 0.05 (sO.SO)

Barium 28.7 28.2 2

Beryllium 0.09U 0.10 0.01 (<0.30)

Boron 3570 3600 1

Cadmium 0.3U 0.3 0 (40.5)

Calcium 150000 147000 2

Chromium 2360 2330 1

Cobalt 0.7 0.4U 0.3 (510.0)

Copper 4.4 3.4 1 (si 0.0)

Iron 98.0 82.2 15.8 (<20.0)

Lead 0.214 0.183 0.031 (< 0.200)

Magnesium 101000 98500 3

Manganese 11.4 10.4 1 (45.0)

Mercury 0.11 0.12 0.01 (S0.20)

Molybdenum 27.1 27.6 0.5 (42.0)

Platinum 0.07U 0.07 0 (si.00)

Potassium 20600 21400 4

Sodium 1140000 1220000 7



Page?—* of*—
Reviewer:

2nd Reviewer:

/^SN NA Were field duplicate pairs identified in this SDG? 
v V N NA Were target analytes detected in the field duplicate pairs?

METHOD: Metals (EPA Method 6020/6010/7000)

LDC#: 2210914 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover__________ Field Duplicates

Concentration (ug/L) (s30) (ug/L) (ug/L) Qualifications

Compound 2 3 RPD Difference Limits (Parent Only)

Strontium 4280 4310 1

Thallium 0.066 0.078 0.012 (sO.200)

Tin 2.2 2.0U 0.2 (<50.0)

Titanium 4.2 2.7 1.5 (s10.0)

Tungsten 0.84 0.72 0.12 (si.00)

Uranium 8.720 8.740 0

Vanadium 29.7 29.7 0

Zinc 2.2 2.3 0.1 (<10.0)
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LDC Report# 22109J4

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

October 6, 2009

December 14, 2009

Soil/Water

Metals

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905693

Sample Identification

EB 100609-SC1A4
SA138-0.5B
SA138-10B
SA138009-10B
SA138-30B
SA138-45B
SA103-0.5B
SA103-10B
SA103009-10B
SA103-25B
SA103-35B
RSAR5-0.5B
RSAR5-10B
RSAR5-25B
RSAR5-40B
RSAS5-0.5B
RSAS5-10B
RSAS5-25B
RSAS5-36B
RSAS5009-36B

EB100609-S01A4MS
EB 100609-S01A4DUP
SA138-0.5BMS
SA138-0.5BDUP
RSAR5-40BMS
RSAR5-40BDUP
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Introduction

This data review covers 23 soil samples and 3 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Methods 601 OB, 6020, and 7000 for Metals. The metals analyzed were Aluminum, 
Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, 
Copper, Iron, Lead, Magnesium, Manganese, Mercury, Molybdenum, Nickel, 
Platinum, Potassium, Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, 
Tungsten, Uranium, Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Aluminum 0.4 mg/Kg All soil samples in SDG R0905693
Chromium 0.09 mg/Kg
Iron 1.8 mg/Kg
Manganese 0.04 mg/Kg
Tin 4.0 mg/Kg

ICB/CCB Boron 6.0 ug/L All soil samples in SDG R0905693
Iron 6.0 ug/L
Manganese 0.10 ug/L
Molybdenum 0.40 ug/L
Strontium 0.10 ug/L

ICB/CCB Platinum 0.011 ug/L RSAR5-10B
Thallium 0.013 ug/L RSAR5-25B
Tungsten 0.035 ug/L RSAS5-0.5B

RSAS5-10B
RSAS5-25B
RSAS5-36B
RSAS5009-36B
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Platinum 0.009 ug/L SA138-0.5B
Thallium 0.012 ug/L SA138-10B
Tungsten 0.043 ug/L SA138009-1 OB

SA103-0.5B
SA103-10B
SA103009-1 OB
SA103-35B
RSAR5-0.5B

ICB/CCB Thallium 0.008 ug/L SA138-30B
T ungsten 0.050 ug/L SA138-45B

SA103-25B
RSAR5-40B

ICB/CCB Barium 0.50 ug/L RSAR5-25B
RSAR5-40B
RSAS5-0.5B
RSAS5-1 OB
RSAS5-25B
RSAS5-36B
RSAS5009-36B

ICB/CCB Barium 0.40 ug/L SA138-0.5B
SA138-10B

ICB/CCB Barium 0.30 ug/L SA138009-1 OB
SA138-30B
SA138-45B
SA103-0.5B
SA103-10B
SA103009-1 OB
SA103-25B
SA103-35B
RSAR5-0.5B
RSAR5-1 OB

PB (prep blank) Silver 0.9 ug/L All water samples in SDG R0905693

ICB/CCB Antimony 0.026 ug/L All water samples in SDG R0905693
Boron 2.3 ug/L
Chromium 0.6 ug/L
Cobalt 0.7 ug/L
Iron 3.0 ug/L
Silver 0.8 ug/L
Tungsten 0.03 ug/L
Thallium 0.004 ug/L

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:
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Reported Modified Final
Sample Analyte Concentration Concentration

SA138-0.5B Boron 9.8 mg/Kg 10.6U mg/Kg
Tin 4.0 mg/Kg 10.6U mg/Kg
Platinum 0.028 mg/Kg 0.10U mg/Kg

SA138-10B Tin 4.4 mg/Kg 10.6U mg/Kg
Platinum 0.010 mg/Kg 0.11U mg/Kg

SA138009-1 OB Boron 9.8 mg/Kg 10.6U mg/Kg
Tin 4.5 mg/Kg 10.6U mg/Kg
Platinum 0.009 mg/Kg 0.11U mg/Kg

SA138-30B Tin 5.3 mg/Kg 11,4U mg/Kg

SA138-45B Tin 4.8 mg/Kg 10.8U mg/Kg

SA103-0.5B Tin 5.4 mg/Kg 10.6U mg/Kg
Platinum 0.015 mg/Kg 0.11U mg/Kg

SA103-10B Boron 7.0 mg/Kg 10.5U mg/Kg
Tin 4.6 mg/Kg 10.5U mg/Kg
Platinum 0.008 mg/Kg 0.11U mg/Kg

SA103009-1 OB Boron 7.1 mg/Kg 10.6U mg/Kg
Tin 4.3 mg/Kg 10.6U mg/Kg
Platinum 0.012 mg/Kg 0.11U mg/Kg

SA103-25B Tin 4.4 mg/Kg 11,0U mg/Kg

SA103-35B Tin 4.7 mg/Kg 11.1U mg/Kg
Platinum 0.018 mg/Kg 0.11U mg/Kg

RSAR5-0.5B Boron 9.3 mg/Kg 10.9U mg/Kg
Tin 4.5 mg/Kg 10.9U mg/Kg
Platinum 0.007 mg/Kg 0.11U mg/Kg

RSAR5-1 OB Boron 8.3 mg/Kg 10.6U mg/Kg
Tin 4.5 mg/Kg 10.6U mg/Kg
Platinum 0.009 mg/Kg 0.11U mg/Kg

RSAR5-25B Boron 8.7 mg/Kg 10.5U mg/Kg
Tin 4.4 mg/Kg 10.5U mg/Kg
Platinum 0.007 mg/Kg 0.10U mg/Kg

RSAR5-40B Tin 4.9 mg/Kg 11,8U mg/Kg

RSAS5-0.5B Tin 4.6 mg/Kg 10.5U mg/Kg
Platinum 0.011 mg/Kg 0.10U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

RSAS5-1 OB Tin 4.1 mg/Kg 10.6U mg/Kg
Platinum 0.008 mg/Kg 0.11U mg/Kg

RSAS5-25B Tin 4.4 mg/Kg 10.5U mg/Kg
Platinum 0.010 mg/Kg 0.10U mg/Kg

RSAS5-36B Tin 4.5 mg/Kg 10.4U mg/Kg
Platinum 0.008 mg/Kg 0.1 OU mg/Kg

RSAS5009-36B Tin 4.5 mg/Kg 10.3U mg/Kg
Platinum 0.010 mg/Kg 0.1 OU mg/Kg

EB100609-S01A4 Chromium 0.7 ug/L 5.0U ug/L
Tungsten 0.03 ug/L 0.1 OU ug/L
Thallium 0.003 ug/L 0.020U ug/L

Sample EB100609-S01A4 was identified as an equipment blank. No metal contaminants 
were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB100609-S01A4 10/6/09 Aluminum 4.3 ug/L All soil samples in SDG
Calcium 144 ug/L R0905693
Chromium 0.7 ug/L
Iron 50.3 ug/L
Lead 0.071 ug/L
Magnesium 28.8 ug/L
Manganese 3.7 ug/L
Sodium 43.8 ug/L
Strontium 1.1 ug/L
Thallium 0.003 ug/L
T ungsten 0.03 ug/L
Uranium 0.004 ug/L
Zinc 0.7 ug/L

Sample concentrations were compared to concentrations detected in the equipment 
blanks as required by the QAPP. No sample data was qualified.

Sample FB080309-SQ (from SDG R0904279) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:
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Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB080309-SO 8/3/09 Aluminum 18.6 ug/L All soil samples in SDG
Barium 0.8 ug/L R0905693
Calcium 113 ug/L
Iron 136 ug/L
Lead 0.042 ug/L
Magnesium 33.6 ug/L
Manganese 7.5 ug/L
Sodium 66.0 ug/L
Strontium 1.0 ug/L
Titanium 1.5 ug/L
T ungsten 0.04 ug/L
Zinc 0.8 ug/L

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified.

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:

Spike ID
(Associated Samples) Analyte %R (Limits) Flag AorP

SA138-0.5BMS Antimony 58.0 (75-125) J- (all detects) A
(All soil samples in SDG R0905693) UJ (all non-detects)

SA138-0.5BMS Manganese 29.3 (75-125) J- (all detects) A
(All soil samples in SDG R0905693) R (all non-detects)

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.
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IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag A or P

SA138-0.5BL Nickel 11.5 (S10) All soil samples in SDG J (all detects) A
R0905693 UJ (all non-detects)

XII. Sample Result Verification and Project Quantitation Limit

All sample result verifications were acceptable.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905693 All analytes reported below the PQL. J (all detects) A

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

Samples SA138-10B and SA138009-1 OB and samples RSAS5-36B and RSAS5009-36B 
were identified as field duplicates. No metals were detected in any of the samples with 
the following exceptions:

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA138-10B SA138009-1 OB

Aluminum 8200 7430 10 (S50) - - -

Antimony 1.4 0.5U - 0.9 (<2.1) - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA138-1 OB SA138009-10B

Arsenic 3.06 3.09 1 (<50) - - -

Barium 153 129 17 (<50) - - -

Beryllium 0.437 0.416 5 (<50) - - -

Boron 10.6 9.8 - 0.8 (<10.6) - -

Cadmium 0.25 0.25 - 0 (<0.11) - -

Calcium 22400 29500 27 (<50) - - -

Chromium 8.09 7.51 7 (<50) - - -

Cobalt 8.3 7.7 - 0.6 (£2.1) - -

Copper 20.6 21 2 (<50) - - -

Iron 15500 15200 2 (<50) - - -

Lead 8.2 7.4 - 0.8 (<2.1) - -

Magnesium 11300 11100 2 (<50) - - -

Manganese 332 334 1 (<50) - - -

Mercury 0.006 0.008 - 0.002 (<0.018) - -

Molybdenum 0.51 0.49 - 0.02 (<0.032) - -

Nickel 15.6 16 3 (<50) - - -

Platinum 0.01 0.009 0.001 (<0.11) - -

Potassium 1620 1510 7 (<50) - - -

Sodium 802 722 10 (<50) - - -

Strontium 242 217 - 25 (<42.3) - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPSA138-10B SA138009-1 OB

Thallium 0.077 0.07 - 0.007 (<0.022) - -

Tin 4.4 4.5 - 0.1 (<10.6) - -

Titanium 757 721 5 (<50) - - -

Tungsten 0.18 0.18 - 0 (<0.11) - -

Uranium 1.39 1.4 1 (<50) - - -

Vanadium 46.2 46 0 (<50) - - -

Zinc 33 32.2 2 (<50) - - -

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPRSAS5-36B RSAS5009-36B

Aluminum 10700 11200 5 (<50) - - -

Antimony 0.7 1 - 0.3 (<2.1) - -

Arsenic 15.6 13.9 12 (<50) - - -

Barium 133 81 49 (<50) - - -

Beryllium 0.375 0.357 5 (<50) - - -

Boron 21.5 22.3 - 0.8 (<10.4) - -

Cadmium 0.21 0.23 - 0.02 (<0.10) - -

Calcium 59300 43500 31 (<50) - - -

Chromium 17.1 15.6 9 (<50) - - -

Cobalt 5 5.4 - 0.4 (<2.1) - -

Copper 13.6 13.8 1 (<50) - - -
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Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags Aor PCompound RSAS5-36B RSAS5009-36B

Iron 10400 10700 3 (<50) - - -

Lead 6.7 6.7 - 0 (<2.1) - -

Magnesium 32000 31800 1 (==50) - - -

Manganese 215 236 9 (<50) - - -

Mercury 0.005 0.007 - 0.002 (<0.019) - -

Molybdenum 0.85 0.76 - 0.09 (<0.31) - -

Nickel 10.6 10.9 3 (<50) - - -

Platinum 0.008 0.01 - 0.002 (<0.10) - -

Potassium 2650 2830 7 (<50) - - -

Sodium 1530 1540 1 (<50) - - -

Strontium 162 126 - 36 {<41.4) - -

Thallium 0.123 0.121 2 (<50) - - -

Tin 4.5 4.5 - 0 (<10.4) - -

Titanium 532 555 4 (<50) - - -

T ungsten 0.34 0.35 - 0.01 (<0.10) - -

Uranium 2.68 2.54 5 (<50) - - -

Vanadium 31.3 31.5 1 (<50) - - -

Zinc 30.3 31.6 4 (<50) - - -

V:\LOGIN\TRONOXNG\22109J4.TR4 12



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0905693

SDG Sample Analyte Flag AorP Reason (Code)

R0905693 SA138-0.5B
SA138-10B
SA138009-1 OB 
SA138-30B
SA138-45B
SA103-0.5B
SA103-10B
SA103009-1 OB 
SA103-25B
SA103-35B
RSAR5-0.5B
RSAR5-1 OB
RSAR5-25B
RSAR5-40B
RSAS5-0.5B
RSAS5-1 OB
RSAS5-25B
RSAS5-36B
RSAS5009-36B

Antimony J- (all detects)
UJ (all non-detects)

A Matrix spike analysis (%R)
(m)

R0905693 SA138-0.5B
SA138-10B
SA138009-1 OB 
SA138-30B
SA138-45B
SA103-0.5B
SA103-10B
SA103009-1 OB 
SA103-25B
SA103-35B
RSAR5-0.5B
RSAR5-1 OB
RSAR5-25B
RSAR5-40B
RSAS5-0.5B
RSAS5-1 OB
RSAS5-25B
RSAS5-36B
RSAS5009-36B

Manganese J- (all detects)
R (all non-detects)

A Matrix spike analysis (%R)
(m)
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SDG Sample Analyte Flag AorP Reason (Code)

R0905693 SA138-0.5B
SA138-10B
SA138009-1 OB 
SA138-30B
SA138-45B
SA103-0.5B
SA103-10B
SA103009-10B 
SA103-25B
SA103-35B
RSAR5-0.5B
RSAR5-10B
RSAR5-25B
RSAR5-40B
RSAS5-0.5B
RSAS5-1 OB
RSAS5-25B
RSAS5-36B
RSAS5009-36B

Nickel J (all detects)
UJ (all non-detects)

A ICP serial dilution (%D)
(sd)

R0905693 EB100609-S01A4 
SA138-0.5B
SA138-10B
SA138009-1 OB 
SA138-30B
SA138-45B
SA103-0.5B
SA103-1 OB
SA103009-1 OB 
SA103-25B
SA103-35B
RSAR5-0.5B
RSAR5-1 OB
RSAR5-25B
RSAR5-40B
RSAS5-0.5B
RSAS5-1 OB
RSAS5-25B
RSAS5-36B
RSAS5009-36B

All analytes reported 
below the PQL

J (all detects) A Sample result verification 
(PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0905693

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905693 SA138-0.5B Boron 10.6U mg/Kg A bl
Tin 10.6U mg/Kg
Platinum 0.10U mg/Kg

R0905693 SA138-10B Tin 10.6U mg/Kg A bl
Platinum 0.11U mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905693 SA138009-1 OB Boron 10.6U mg/Kg A bl
Tin 10.6U mg/Kg
Platinum 0.11U mg/Kg

R0905693 SA138-30B Tin 11.411 mg/Kg A bl

R0905693 SA138-45B Tin 10.8U mg/Kg A bl

R0905693 SA103-0.5B Tin 10.6U mg/Kg A bl
Platinum 0.11U mg/Kg

R0905693 SA103-10B Boron 10.5U mg/Kg A bl
Tin 10.5U mg/Kg
Platinum 0.11U mg/Kg

R0905693 SA103009-1 OB Boron 10.6U mg/Kg A bl
Tin 10.6U mg/Kg
Platinum 0.11U mg/Kg

R0905693 SA103-25B Tin 11,0U mg/Kg A bl

R0905693 SA103-35B Tin 11.1U mg/Kg A bl
Platinum 0.11U mg/Kg

R0905693 RSAR5-0.5B Boron 10.9U mg/Kg A bl
Tin 10.9U mg/Kg
Platinum 0.11U mg/Kg

R0905693 RSAR5-1 OB Boron 10.6U mg/Kg A bl
Tin 10.6U mg/Kg
Platinum 0.11U mg/Kg

R0905693 RSAR5-25B Boron 10.5U mg/Kg A bl
Tin 10.5U mg/Kg
Platinum 0.10U mg/Kg

R0905693 RSAR5-40B Tin 11.81) mg/Kg A bl

R0905693 RSAS5-0.5B Tin 10.5U mg/Kg A bl
Platinum 0.10U mg/Kg

R0905693 RSAS5-1 OB Tin 10.6U mg/Kg A bl
Platinum 0.11U mg/Kg

R0905693 RSAS5-25B Tin 10.5U mg/Kg A bl
Platinum 0.10U mg/Kg

V:\LOGIN\TRONOXNG\22109J4.TR4 15



SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905693 RSAS5-36B Tin 10.4U mg/Kg A bl
Platinum 0.10U mg/Kg

R0905693 RSAS5009-36B Tin 10.3U mg/Kg A bl
Platinum 0.10U mg/Kg

R0905693 EB100609-S01A4 Chromium 5.0U ug/L A bl
Tungsten 0.10U ug/L
Thallium 0.020U ug/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Equipment Blank Data Qualification Summary - SDG R0905693

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0905693

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNQ\22109J4.TR4 16



Tronox Northgate Henderson
LDC #: 22109J4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905693 Stage-25" ^
Laboratory: Columbia Analytical Services

METHOD: Metals (ERA SW 846 Method 60106/6020/7000)

Date:\^W-tO?

Page: \ of V~ 
Reviewer:

2nd Reviewer: t a-—

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Area ftnmmAnts

I. Technical holding times Sampling dates; l O ( k /(^ i

II. ICP/MS Tune A

III. Calibration p\

IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis A

VI. Matrix Spike Analysis FW

VII. Duplicate Sample Analysis A

VIII. Laboratory Control Samples (LCS) A UCA

IX. Internal Standard (ICP-MS) A
X. Furnace Atomic Absorption QC A/ AbH-U^l W -yPH)

XI. ICP Serial Dilution SW

XII. Sample Result Verification A
XIII. Overall Assessment of Data A
XIV. Field Duplicates sv j Ltf ,7.0)

XV Field Blanks fV-V

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samp^s^^,^ ^

1 EB100609-S01A4 11 SA103-35B 21 EB100609-S01A4MS 31 PGS

2 SA138-0.5B 12 RSAR5-0.5B 22 EB100609-S01A4DUP 32 (P6k/

3 SA138-10B 13 RSAR5-10B 23 SA138-0.5BMS 33

4 SA138009-10B 14 RSAR5-25B 24 SA138-0.5BDUP 34

5 SA138-30B 15 RSAR5-40B 25 RSAR5-40BMS 35

6 SA138-45B 16 RSAS5-0.5B 26 RSAR5-40BDUP 36

7 SA103-0.5B 17 RSAS5-10B 27 37

8 SA103-10B 18 RSAS5-25B 28 38

9 SA103009-1 OB 19 RSAS5-36B 29 39

10 SA103-25B 20 RSAS5009-36B 30 40

Notes:

22109J4W.wpd



VALIDATION FINDINGS CHECKLISTLDC #:
SDG #: ^€JP Crt./3f\

Page: 1
Reviewer: C42—

2nd Reviewer: i r-----

Method:Metals (ERA SW 846 Method 6010/7000/6020)

Validation Area
5

No NA Findings/Comments

All technical holding times were met.

Cooler temperature criteria was met.

m
m

i 1 ■ r ^ — ^ v f ^

Were all isotopes in the tuning solution mass resolution within 0.1 amu?

Were %RSD of isotopes in the tuning solution < 5%?

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used? /

Were all initial and continuing calibration verification %Rs within the 90-110% (80­
120% for mercury and 85-115% for cyanide) QC limits?

Were all initial calibration correlation coefficients > 0.995? /
r

iiitiWmm in

Was a method blank associated with every sample in this SDG? —

Was there contamination in the method blanks? If yes, please see the Blanks

-'
m

Were ICP interference check samples performed daily?

Were the AB solution percent recoveries (%R) with the 80-120% QC limits?

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/Water.

-

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken.

-

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for 
waters and < 35% for soil samples? A control limit of +/- RL(+/-2X RL for soil) was 
used for samples that were < 5X the RL, including when only one of the duplicate

siIllWm

Was an LCS anavlzed for this SDG? z
Was an LCS analyzed oer extraction batch? /

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils?

/

MET-SW_6020_tune.wpd version 1.0



LDC #: 
SDG #:

VALIDATION FINDINGS CHECKLIST Page: ^-of ^
Reviewer:

2nd Reviewer: - --------

Validation Area Yes No NA Findings/Comments

vj:
If MSA was performed, was the correlation coefficients > 0.995?

Do all applicable analvsies have duplicate infections? (Level IV only)

For sample concentrations > RL, are applicable duplicate injection RSD values < 
20%? fLevel IV onlvl____________ ______________________________

Was an ICP serial dilution analyzed if analvte concentrations were > SOX the IDL?

Were all percent differences (%Ds) < 10%?

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data

. r ~ ~ ' ” " " " " <11
____________ .............-.....♦.a-,.. ............ ........................................... ................. --...... - -i i "i

Were all the percent recoveries (%R) within the 30-120% of the intensity of the 
internal standard in the associated initial calibration?___________________

If the %Rs were outside the criteria, was a reanalvsis performed?

jjL'r--, U .......

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

i
Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation?eyr- ^ ^ -

Overall assessment of data was found to be acceptable.
s'

rii' r
f 4 ^ <CS * - a- - i
..................... ........................................ s.'..

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

MET-SW_6020_tune.wpd version 1.0



LDC #: 2210&k VALIDATION FINDINGS WORKSHEET Page: f of '
SDG #: See Cover Sample Specific Element Reference Reviewer:

2nd reviewer: -

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

Zj-ZO s , "ATsb, As, Ba, Be, B, Cd. Ca. Cr. Co. Cu Fe. Ph. Mo Mo Mn. Ha. Ni. Pt. K. Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, vTznl;
\

V Al, SbWia, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K>Se(Ag, Na, Sr, Tl, Sn, Ti, W, U, V.'ZrT'

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

7\l, Sb, AC Ba, Be, B, CdAXafCr, Co, Cu, Fe, PB^Mgf Mo, MniHgCNi, Pl> KJ^, Ag) Na.tSr, Tl, Sn, Ti, W, U, V.Trp:

ZZ- (aT Sh As. R=> Ro R r.H r.a nr no. Cu. Fe. Pb. Mg, Mo, Mr}, Hg,^i, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, vrZm>

TT) Ail, Sb, As, Ba, Be, B, CcDCaCbr, Co, Cu, Fe, PB?JVIg^o, Mn)Hg,CNi, Pt) K, $e, Agt Na/^r, Tl, Sn, Ti, W, LnTZn-.

^Tsb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, MrOFIg/^i/pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V.'Zrc,

&& Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn/lHgt Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn* *
Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Rh Ac Ra Ro R P.H P.a P.r Pn Pm Fa Ph Mn Mn Mn Hn Mi Pt K Rn An Na Rr Tl Rn Ti W 1 1 \/ 7n

MathnH

ICP 5k/ a[ Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn>lg,(Wi) Pt,(k, Se, AgTNaTSi) Tl.^n. fDA/. UTvTzn^

ICP-MS Al, 6b, A^ Ba,(Bh. B, Cd, Cafcb Co, Cu, FefPti), Mg, Mo, Mn, Hg, Ni.^PW K, Se, Ag, Na, Sr.ffi^Sn, Ti.tfATB* V, Zn

GFAA Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Comments:

Tronox_SR.wpd
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LDC 22109J4
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

I \ Page:___of
Reviewer: CL<g—

2nd Reviewer: .

Concentration (mq/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 3 4 RPD Difference Limits (Parent Only)

Aluminum 8200 7430 10

Antimony 1.4 0.5U 0.9 (s2.1)

Arsenic 3.06 3.09 1

Barium 153 129 17

Beryllium 0.437 0.416 5

Boron 10.6 9.8 0.8 (£10.6)

Cadmium 0.25 0.25 0 (s0.11)

Calcium 22400 29500 27

Chromium 8.09 7.51 7

Cobalt 8.3 7.7 0.6 (-2.1)

Copper 20.6 21.0 2

Iron 15500 15200 2

Lead 8.2 7.4 0.8 (S2.1)

Magnesium 11300 11100 2

Manganese 332 334 1

Mercury 0.006 0.008 0.002 (s0.018)

Molybdenum 0.51 0.49 0.02 (sO.032)

Nickel 15.6 16.0 3

Platinum 0.010 0.009 0.001 (<0.11)



LDC#: 22109J4
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Paqe:^ of ' 
Reviewer:

2nd Reviewer: k
METHOD: Metals (EPA Method 6020/6010/7000)

NA
NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Concentration (mg/Kg) (*50) (mg/Kg) (mg/Kg) Qualifications

Compound 3 4 RPD Difference Limits (Parent Only)

Potassium 1620 1510 7

Sodium 802 722 10

Strontium 242 217 25 (*42.3)

Thallium 0.077 0.070 0.007 (*0.022)

Tin 4.4 4.5 0.1 (*10.6)

Titanium 757 721 5

Tungsten 0.18 0.18 0 (<0.11)

Uranium 1.390 1.400 1

Vanadium 46.2 46.0 0

Zinc 33.0 32.2 2

V:\FIELD DUPLICATES\FDJnorganic\22109J4.wpd

Concentration (mg/Kg) (*50) (mg/Kg) (mg/Kg) Qualifications

Compound 19 20 RPD Difference Limits (Parent Only)

Aluminum 10700 11200 5

Antimony 0.7 1.0 0.3 (*2.1)

Arsenic 15.6 13.9 12

Barium 133 81.0 49

Beryllium 0.375 0.357 5

Boron 21.5 22.3 0.8 (*10.4)



LDC#: 22109J4
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Page:_->of^
Reviewer:

2nd Reviewer: i a—

Concentration (mg/Kg) <s50) (mg/Kg) (mg/Kg) Qualifications

Compound 19 20 RPD Difference Limits (Parent Only)

Cadmium 0.21 0.23 0.02 (sO.10)

Calcium 59300 43500 31

Chromium 17.1 15.6 9

Cobalt 5.0 5.4 0.4 (£2.1)

Copper 13.6 13.8 1

Iron 10400 10700 3

Lead 6.7 6.7 0 (£2.1)

Magnesium 32000 31800 1

Manganese 215 236 9

Mercury 0.005 0.007 0.002 (£0.019)

Molybdenum 0.65 0.76 0.09 (£0.31)

Nickel 10.6 10.9 3

Platinum 0.008 0.010 0.002 (£0.10)

Potassium 2650 2830 7

Sodium 1530 1540 1

Strontium 162 126 36 (£41.4)

Thallium 0.123 0.121 2

Tin 4.5 4.5 0 (£10.4)

Titanium 532 555 4



LDC#: 22109J4
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

YjNNA. 
Y,N NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

d ^Page: of
Reviewer:

2nd Reviewer: ✓

Concentration (mg/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 19 20 RPD Difference Limits (Parent Only)

Tungsten 0.34 0.35 0.01 (sO.10)

Uranium 2.680 2.540 5

Vanadium 31.3 31.5 1

Zinc 30.3 31.6 4
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ZXACX'JL{
LDC #:____________ _ v
sdg #: ^ejpa^e/l^

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page: L g^) 
Reviewer:

2nd reviewer:

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

sase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly?

■ii N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL?

Detected analyte results for 
following equation:

3d were recalculated and verified using the

Recalculation:

CO, &z ,/^Co.oo\4 k£)

Sample ID Analyte

Reported
Conoentratipn

(tAsrl^^r )

Calculated
Concentration

(knjHI# )
Acceptable

(Y/N)

..S nZX^oo 1

rjb2_ 1

~Ln<<
O^HO oriHC?

.......... ^n-.n

.... ory? (b^n
cl la\no ’7-clt>OC)

cr

(ot b Q> • (z>

ia.1 it. i
IA10D \61CD

lO.W \oM

......... ^
1T7 f?

.. vV<v 0.OIO
1X0 Z-.'LO

V: 1 b. S

..................
a) <*- injz-n IX-^O

sr Xb<\

orvH G.lSI'A ___

Concentration = (RDIIFVMDII)
(In. Vol.)(%S)

RD = Raw data concentration
FV = Final volume (ml)
In. Vol. a Initial volume (mi) or weight (G) 
Oil 3 Dilution factor
%S 3 Decimal percent solids

RECALC.4S2



LDC #; 'ZZlC<TL| 
SDG

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Paqe;*~X-^ q{^) 
Reviewer:

2nd reviewer:

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

i see qualifications below for all questions answered “N". Not applicable questions are identified as ‘N/A*. 
|.N—N/A. Have results been reported and calculated correctly?

ul-N_N/A Are results within the calibrated range of the instruments and within the finear range of the ICP? 
.N-N/A Are all detection limits below the CRDL?

Detected analyte results for. 
following equation:

. were recalculated and verified using the

Concentration >

RD
FV
In. Vd. 
Di!
%S

(RDIffVWDltl 
On Vol.)(%S)

Raw data concentration u \
Final volume (ml) iU
IrAal volume (ml) or wdght (G) 
DluSon factor 
Decimal percent solids

Recalculation:

Sample ID Analyte

Reported
Coneentratlen

( fAp4\C9-)

Calculated
Concentration

(
Acceptable

(WO

IV. vCdo'-h S ..........
—-—Ss---- a--------

u/ n,%<,

u n ns<?o

V

7^ ht.t H7.-7 /

in Pt\ ■7qzo i

PrS

Gk rLJ? 72_.fc

(he. 6,<S\S

ss P

ca O.l^ O.lS

C’a ^670^ citnoo

cr
'L.cl

10.9
&6\n (^>^> (0
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-r^er 57^03

0,CCH O.OO'A

RECALC.4S2



SDG
VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

Page;
Reviewer:

2nd reviewer: _

ease see qualifications below for all questions answered "N". Not applicable questions are identified as 'N/A'. 
IN. N/A Have results been reported and calculated correctly? 

fy\ N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP?
-N N/A Are all detection limits below the CRDL?

Detected analyte results for. 
following equation:

. were recalculated and verified using the

Concentration '

RD
FV
In. Vd.
Oil
%S

(RDKFVMDiU 
da Vd.)(%S)

Raw data concentration 
Final volume (ml)
Initial volume (ml) or weight (G) 
Dtution factor 
Decimal percent solids

Sample 10 Analyte

Reported
ConeentraUen

W=3r ) •

Calculated
Concentration Acceptable

(Y/N)

fAcj o'rss (

7,7^7 7.^7 (

Vn ~L\nr) 7^170

No,

\nnn \n^o

1T~\

M M

-Tv
\a/ O.TJ&
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports 
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LDC Report# 22109A6

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

August 5, 2009

December 15, 2009

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0904370 

Sample Identification

RSAU5-0.5BSPLP2
RSAU5-0.5BSPLP2RE
RSAU5-0.5BSPLP3

Investigation,

V:\LOG IN\TRONOXNG\22109A6.TR3 1



Introduction

This data review covers 3 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 353.2 for Nitrite as Nitrogen, ERA Method 120.1 for Conductivity, 
ERA SW 846 Method 9012A for Cyanide, ERA SW 846 Method 7199 for Hexavalent 
Chromium, ERA SW 846 Method 9040B for pH, Standard Method 5540C for 
Surfactants, ERA Method 365.1 for Total Phosphorus, Standard Method 2540C for 
Total Dissolved Solids, ERA SW 846 Method 9060 for Total Organic Carbon, Standard 
Method 2540D for Total Suspended Solids, ERA Method 300.1 for Chlorate, and ERA 
Method 314.0 for Perchlorate.

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 IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOXNG\22109A6.TR3 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

V:\UOGIN\TRONOXNG\22109A6.TR3 3



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

RSAU5-0.5BSPLP2RE Nitrate as N 108.7 hours 48 hours J- (all detects) A
UJ (all non-detects)

RSAU5-0.5BSPLP2RE Total dissolved solids 8 days 7 days J- (all detects) A
R (all non-detects)

RSAU5-0.5BSPLP2 Hexavalent chromium 28.25 & 28.5 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.

11. 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

8/13/09 ccv Surfactants 88.8 (90-110) RSAU5-0.5BSPLP2 J- (all detects)
UJ (all non-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:

V:\LOGIN\TRONOXNG\22109A6TR3 4



Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total 1.0 mg/L RSAU5-0.5BSPLP2
Alkalinity, bicarbonate 1.0 mg/L
Total organic carbon 0.1 mg/L
Chloride 0.14 mg/L
pH 5.02 units
Total phosphorus 0.016 mg/L
Sulfate 0.10 mg/L

PB (prep blank) Nitrate as N 0.102 mg/L RSAU5-0.5BSPLP2
RSAU5-0.5BSPLP2RE

ICB/CCB Total dissolved solids 8 mg/L RSAU5-0.5BSPLP2RE

PB (prep blank) Alkalinity, total 2.1 mg/L RSAU5-0.5BSPLP3
Alkalinity, bicarbonate 2.1 mg/L
Total organic carbon 0.1 mg/L
Chloride 0.14 mg/L
Nitrate as N 0.101 mg/L
PH 6.47 units
Total phosphorus 0.019 mg/L
Total dissolved solids 8 mg/L
Sulfate 0.92 mg/L

ICB/CCB Alkalinity, total 1.0 mg/L RSAU5-0.5BSPLP3
Sulfate 0.107 mg/L

ICB/CCB Total phosphorus 0.0099 mg/L RSAU5-0.5BSPLP2
Chloride 0.144 mg/L RSAU5-0.5BSPLP3

ICB/CCB Alkalinity, total 1.5 mg/L RSAU5-0.5BSPLP2
Sulfate 0.093 mg/L

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration

RSAU5-0.5BSPLP2 Total phosphorus 0.022 mg/L 0.050U mg/L

RSAU5-0.5BSPLP3 Alkalinity, total 11.5 mg/L 11.5J+ mg/L
Alkalinity, bicarbonate 11.5 mg/L 11.5J+ mg/L
Total phosphorus 0.019 mg/L 0.050U mg/L

No field blanks were identified in this SDG.

V:\LOGIN\TRONOXNG\22109A6.TR3 5



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.

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. 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 R0904370 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIII. 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 Compound Flag AorP

RSAU5-0.5BSPLP2RE Nitrate as N X A
Total dissolved solids X

Data flags are summarized at the end of this report if data has been qualified.

IX. 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 R0904370

SDG Sample Analyte Flag Aor P Reason (Code)

R0904370 RSAU5-0.5BSPLP2RE Nitrate as N J- (all detects) A Technical holding times
UJ (all non-detects) (h)

R0904370 RSAU5-0.5BSPLP2RE Total dissolved solids J- (all detects) A Technical holding times
R (all non-detects) (h)

R0904370 RSAU5-0.5BSPLP2 Hexavalent chromium J- (all detects) P Technical holding times
UJ (all non-detects) (h)

R0904370 RSAU5-0.5BSPLP2 Surfactants J- (all detects)
UJ (all non-detects)

P Calibration (CCV %R) (c)

R0904370 RSAU5-0.5BSPLP2 All analytes reported below J (all detects) A Sample result verification
RSAU5-0.5BSPLP2RE
RSAU5-0.5BSPLP3

the PQL (sp)

R0904370 RSAU5-0.5BSPLP2RE Nitrate as N X A Overall assessment of
Total dissolved solids X data (o)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0904370

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0904370 RSAU5-0.5BSPLP2 Total phosphorus 0.050U mg/L A bl

R0904370 RSAU5-0.5BSPLP3 Alkalinity, total
Alkalinity, bicarbonate
Total phosphorus

11.5J+ mg/L 
11.5J+ mg/L 
0.050U mg/L

A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0904370

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22109A6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0904370__________ Stage 2B
Laboratory: Columbia Analytical Services

Date:VZr^Of'
Page.JLofL 

Reviewer: Cl2~~

3-n|eP;METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-Nj(EPA Method 350.1), Bromide. Chloride. NitritoH, Sulfate (ERA 
SW846 Method 9056). Nitrite-N (ERA Method 353.2). Gonduotivitv (CPAMatl-iod 120-*). Cyanide (ERA SW846 Method 9012AL 
Hexavalent Chromium (ERA SW846 Method 7199). pH (ERA SW846 Method 9040BL Surfactants (SM5540C), Total 
Phosphorus (ERA Method 365.1). TDS (SM2540CL TSS (SM2540D). "TOCL C9O O^} Ch\e^+€.CV>o. l)^
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

V/atiHatinn Aroa rtr»mm»ntc

1. Technical holding times Sampling dates: 0 / . j / /O A

Ila. Initial calibration /A

lib. Calibration verification <

ill. Blanks w
IV Surrogate -Ab) lOi? LytrCjJ

V Matrix Spike/Matrix Spike Duplicates A/

VI. Duplicates A/

VII. Laboratory control samples A LC^/V . . ________
VIII. Sample result verification

IX. Overall assessment of data

X. Field duplicates

XI Field blanks 4/

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 RSAU5-0.5BSPLP2 11 stew i 21 31

2 RSAU5-0.5BSPLP2RE 12 iV 22 32

3 RSAU5-0.5BSPLP3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

22109A6W.wpd



LDC #: 22109^6
SDG #: See Cover

VALIDATION FINDINGS WORKSHEET
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

r /Page:.,__oj'
Reviewer:

2nd reviewer: \

Sample ID Matriv Parameter

O ^Alk pH Br Cl NO, NO, SO. NH^lloWcN Cr6+ T-P MBAS IDS TSsfcondl(Clo/ciSl

Aik pH Br cfNO^NO, SO. NH,7tS^IcN 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 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 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 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 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.

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.

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.

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.

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.

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.

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.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO.

Comments:

T ronoxWetChem.wpd



[ nc#. VLVSqM? VALIDATION RND1NGS WORKSHEET Paqe:^ of
SDG #- <^~° ° —' Technical Holding Tiffl6& Reviewer; d

2nd reviewer: L—^

^ded rfates have exceeded the technicaJ holding lime.
3 n/a Were aS samples preserved as applicable to each method ? 
M n/a Were all cooler temperatures within validation criteria?

Method:

Parameters:

Technical hoidina time:

Analysis
date

Analysis 
__date

Analysis
date

Analysis
date

Analysis
date QualifierSample ID
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LDC Report# 22109B6

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 22 through September 23, 2009

December 14, 2009

Soil/Water

Wet Chemistry

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905402 

Sample Identification

RSAT7-0.5B RSAT7-44BMSD
RSAT7-10B RSAT7-44BDUP
RSAT7-25B
RSAT7-44B
RSAT8-0.5B
RSAT8-10B
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-10B
SA203-30B
SA203-46B
EB092309-S01A4
SA148-0.5B
SA148-10B
SA148-30B
SA148-35B
SA148-45B
RSAT7-44BMS
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Introduction

This data review covers 21 soil samples and one water sample 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 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 
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:\LOGlN\TRONOXNG\22109B6.TR3 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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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 1.7 mg/L All water samples in SDG R0905402
Alkalinity, bicarbonate 1.7 mg/L
Chloride 0.12 mg/L

ICB/CCB Alkalinity, total 1.8 mg/L All water samples in SDG R0905402
Chloride 0.119 mg/L
Ammonia as N 0.0161 mg/L

PB (prep blank) Total organic carbon 40 mg/Kg All soil samples in SDG R0905402

ICB/CCB Total organic carbon 116.0 mg/Kg All soil samples in SDG R0905402

PB (prep blank) Alkalinity, total 15 mg/Kg RSAT7-0.5B
Alkalinity, bicarbonate 15 mg/Kg RSAT7-10B
Chloride 1.1 mg/Kg RSAT7-25B

RSAT7-44B
RSAT8-0.5B
RSAT8-10B
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-10B

V:\LOGIN\TRONOXNG\22109B6.TR3 4



Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate
Chloride

12 mg/Kg
12 mg/Kg
1.0 mg/Kg

SA203-30B
SA203-46B
SA148-0.5B
SA148-10B
SA148-30B

PB (prep blank) Chloride
Nitrite as N

1 mg/Kg
0.08 mg/Kg

SA148-35B
SA148-45B

ICB/CCB Nitrite as N 0.00756 mg/L SA148-35B
SA148-45B

PB (prep blank) Total phosphorus 1.4 mg/Kg SA148-0.5B
SA148-10B
SA148-30B
SA148-35B
SA148-45B

ICB/CCB Total phosphorus 0.0064 mg/L SA148-0.5B
SA148-10B
SA148-30B
SA148-35B
SA148-45B

ICB/CCB Alkalinity, total 0.5 mg/L RSAT7-0.5B
RSAT7-10B
RSAT7-44B

ICB/CCB Sulfate 0.096 mg/L SA148-10B

ICB/CCB Chloride 0.116 mg/L RSAT8-44B
SA203-10B
SA203-30B
SA203-46B
SA148-0.5B
SA148-10B

ICB/CCB Chloride
Sulfate

0.124 mg/L
0.149 mg/L

SA148-30B
SA148-35B
SA148-45B

ICB/CCB Sulfate 0.104 mg/L RSAT8-44B
SA203-30B
SA203-46B
SA148-0.5B

ICB/CCB Sulfate 0.161 mg/L RSAT7-10B
RSAT7-25B
RSAT7-44B
RSAT8-25B
RSAT8009-25B
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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

EB092309-S01A4 Alkalinity, total
Alkalinity, bicarbonate
Chloride
Ammonia as N

1.9 mg/L
1.9 mg/L
1.3 mg/L

0.042 mg/L

2.0U mg/L
2.0U mg/L
2.0U mg/L

0.050U mg/L

RSAT7-44B Total organic carbon 220 mg/Kg 290U mg/Kg

SA148-35B Nitrite as N 0.15 mg/Kg 0.15U mg/Kg

SA148-45B Nitrite as N 0.14 mg/Kg 0.15U mg/Kg

Sample EB092309-S01A4 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

EB092309-S01A4 9/23/09 Alkalinity, total 1.9 mg/L SA148-0.5B
Alkalinity, bicarbonate 1.9 mg/L SA148-10B
Ammonia as N 0.042 mg/L SA148-30B
Total organic carbon 0.4 mg/L SA148-35B
Chloride 1.3 mg/L SA148-45B
PH 6.27 units
Surfactants 0.53 mg/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

SA148-10B Surfactants 1.1 mg/Kg 2.1 U mg/Kg

SA148-30B Surfactants 2.3 mg/Kg 2.7U mg/Kg

SA148-35B Surfactants 1.8 mg/Kg 3.0U mg/Kg

SA148-45B Surfactants 1.1 mg/Kg 3.1 U mg/Kg

Sample FB080309-SQ (from SDG R0904279) 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

FB080309-SQ 8/3/09 Alkalinity, total 3.0 mg/L All soil samples in SDG
Alkalinity, bicarbonate 3.0 mg/L R0905402
Ammonia as N 0.113 mg/L
Total organic carbon 1.2 mg/L
Chloride 3.9 mg/L
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

RSAT7-0.5B Chloride 4.9 mg/Kg 4.9J+ mg/Kg
Nitrate as N 0.96 mg/Kg 0.96J+ mg/Kg
Surfactants 1.4 mg/Kg 2.1 U mg/Kg

RSAT7-10B Chloride 6.2 mg/Kg 6.2J+ mg/Kg
Nitrate as N 0.89 mg/Kg 0.89J+ mg/Kg
Surfactants 1.4 mg/Kg 2.2U mg/Kg

RSAT7-25B Alkalinity, total 153 mg/Kg 153J+ mg/Kg
Alkalinity, bicarbonate 153 mg/Kg 153J+ mg/Kg
Chloride 55.6 mg/Kg 55.6J+ mg/Kg
Nitrate as N 3.78 mg/Kg 3.78J+ mg/Kg

RSAT7-44B Total organic carbon 220 mg/Kg 290U mg/Kg
Chloride 65.2 mg/Kg 65.2J+ mg/Kg
Nitrate as N 1.38 mg/Kg 1.38J+ mg/Kg
Surfactants 0.9 mg/Kg 2.6U mg/Kg

RSAT8-0.5B Alkalinity, total 275 mg/Kg 275J+ mg/Kg
Alkalinity, bicarbonate 262 mg/Kg 262J+ mg/Kg
Chloride 4.3 mg/Kg 4.3J+ mg/Kg
Nitrate as N 1.13 mg/Kg 1.13J+ mg/Kg
Surfactants 0.9 mg/Kg 2.1 U mg/Kg

RSAT8-10B Chloride 6.0 mg/Kg 6.0J+ mg/Kg
Nitrate as N 1.45 mg/Kg 1.45J+ mg/Kg
Surfactants 0.7 mg/Kg 2.1 U mg/Kg

RSAT8-25B Alkalinity, total 138 mg/Kg 138J+ mg/Kg
Alkalinity, bicarbonate 138 mg/Kg 138J+ mg/Kg
Chloride 61.4 mg/Kg 61.4J+ mg/Kg
Nitrate as N 4.73 mg/Kg 4.73J+ mg/Kg
Surfactants 0.9 mg/Kg 2.3U mg/Kg
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

RSAT8009-25B Alkalinity, total 141 mg/Kg 141J+ mg/Kg
Alkalinity, bicarbonate 141 mg/Kg 141J+ mg/Kg
Chloride 60.4 mg/Kg 60.4J+ mg/Kg
Nitrate as N 4.58 mg/Kg 4.58J+ mg/Kg

RSAT8-44B Alkalinity, total 296 mg/Kg 296J+ mg/Kg
Alkalinity, bicarbonate 291 mg/Kg 291J+ mg/Kg
Chloride 157 mg/Kg 157J+ mg/Kg
Nitrate as N 2.90 mg/Kg 2.90J+ mg/Kg
Surfactants 0.8 mg/Kg 2.6U mg/Kg

SA203-0.5B Chloride 59.6 mg/Kg 59.6J+ mg/Kg
Nitrate as N 1.82 mg/Kg 1.82J+ mg/Kg

SA203-10B Chloride 91.0 mg/Kg 91.0J+ mg/Kg
Nitrate as N 2.11 mg/Kg 2.11J+ mg/Kg
Surfactants 1 mg/Kg 2.2U mg/Kg

SA203-30B Alkalinity, total 87 mg/Kg 87J+ mg/Kg
Alkalinity, bicarbonate 87 mg/Kg 87J+ mg/Kg
Chloride 214 mg/Kg 214J+ mg/Kg
Nitrate as N 5.42 mg/Kg 5.42J+ mg/Kg

SA203-46B Nitrate as N 3.59 mg/Kg 3.59J+ mg/Kg

SA148-0.5B Alkalinity, total 118 mg/Kg 118J+ mg/Kg
Alkalinity, bicarbonate 114 mg/Kg 114J+ mg/Kg
Nitrate as N 11.2 mg/Kg 11.2J+ mg/Kg

SA148-10B Alkalinity, total 219 mg/Kg 219J+ mg/Kg
Alkalinity, bicarbonate 211 mg/Kg 211J+ mg/Kg
Chloride 300 mg/Kg 300J+ mg/Kg
Nitrate as N 4.59 mg/Kg 4.59J+ mg/Kg
Surfactants 1.1 mg/Kg 2.1 U mg/Kg

SA148-30B Alkalinity, total 141 mg/Kg 141J+ mg/Kg
Alkalinity, bicarbonate 141 mg/Kg 141J+ mg/Kg
Chloride 55.5 mg/Kg 55.5 J+ mg/Kg
Nitrate as N 4.77 mg/Kg 4.77 J+ mg/Kg
Surfactants 2.3 mg/Kg 2.7U mg/Kg

SA148-35B Chloride 170 mg/Kg 170J+ mg/Kg
Nitrate as N 8.40 mg/Kg 8.40J+ mg/Kg
Surfactants 1.8 mg/Kg 3.0U mg/Kg

SA148-45B Chloride 361 mg/Kg 361J+ mg/Kg
Nitrate as N 4.64 mg/Kg 4.64J+ mg/Kg
Surfactants 1.1 mg/Kg 3.1 U 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 with the following exceptions:

Spike ID 
(Associated 
Samples) Analyte

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits) Flag Aor P

RSAT7-44BMS 
(All soil samples in 
SDG R0905402)

Chloride 127 (75-125) J+ (all 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 Aor P

RSAT7-44BDUP
(All soil samples in SDG
R0905402)

Chloride 52 (<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 Aor P

SA203-46B Dichloroacetate 129 (90-115) Chlorate J+ (all detects) A

SA148-10B 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:
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Sample Finding Flag Aor P

All samples in SDG R0905402 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 RSAT8-25B and RSAT8009-25B 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 AorPRSAT8-25B RSAT8009-25B

Alkalinity, total 138 mg/Kg 141 mg/Kg 2 (<50) - - -

Alkalinity, bicarbonate 138 mg/Kg 141 mg/Kg 2 (<50) - - -

Chloride 61.4 mg/Kg 60.4 mg/Kg 2 (<50) - - -

Nitrate as N 4.73 mg/Kg 4.58 mg/Kg 3 (<50) - - -

PH 8.06 units 8.09 units 0 (<50) - - -

Sulfate 17700 mg/Kg 18000 mg/Kg 2 (<50) - - -

Surfactants 0.9 mg/Kg 0.6U mg/Kg - 0.3 (£2.3) - -

Total organic carbon 630 mg/Kg 1000 mg/Kg - 370 (<300) J (all detects) A

Total phosphorus 887 mg/Kg 892 mg/Kg 1 (<50) - - -

Chlorate 2090 ug/Kg 2490 ug/Kg 17 (<50) - - -

Perchlorate 1940 ug/Kg 2400 ug/Kg - 460 (<590) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0905402

SDG Sample Analyte Flag Aor P Reason (Code)

R0905402 RSAT7-0.5B
RSAT7-1 OB
RSAT7-25B
RSAT7-44B
RSAT8-0.5B
RSAT8-1 OB
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-10B
SA203-30B
SA203-46B
SA148-0.5B
SA148-10B
SA148-30B
SA148-35B
SA148-45B

Chloride J+ (all detects) A Matrix spike/Matrix spike 
duplicates (%R) (m)

R0905402 RSAT7-0.5B
RSAT7-1 OB
RSAT7-25B
RSAT7-44B
RSAT8-0.5B
RSAT8-10B
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-1 OB
SA203-30B
SA203-46B
SA148-0.5B
SA148-10B
SA148-30B
SA148-35B
SA148-45B

Chloride J (all detects)
UJ (all non-detects)

A Duplicate sample 
analysis (RPD) (Id)

R0905402 SA203-46B
SA148-10B

Chlorate J+ (all detects) A Surrogate spikes (%R)
(s)
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SDG Sample Analyte Flag Aor P Reason (Code)

R0905402 RSAT7-0.5B
RSAT7-1 OB
RSAT7-25B
RSAT7-44B
RSAT8-0.5B
RSAT8-1 OB
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-1 OB
SA203-30B
SA203-46B 
EB092309-S01A4
SA148-0.5B
SA148-10B
SA148-30B
SA148-35B
SA148-45B

All analytes reported below 
the PQL

J (all detects) A Sample result verification 
(sp)

R0905402 RSAT8-25B
RSAT8009-25B

Total organic carbon 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 R0905402

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905402 EB092309-S01A4 Alkalinity, total
Alkalinity, bicarbonate
Chloride
Ammonia as N

2.0U mg/L
2.0U mg/L
2.0U mg/L 

0.050U mg/L

A bl

R0905402 RSAT7-44B Total organic carbon 290U mg/Kg A bl

R0905402 SA148-35B Nitrite as N 0.15U mg/Kg A bl

R0905402 SA148-45B Nitrite as N 0.15U mg/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Equipment Blank Data Qualification Summary - SDG R0905402

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905402 SA148-10B Surfactants 2.1 U mg/Kg A be

R0905402 SA148-30B Surfactants 2.7U mg/Kg A be
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905402 SA148-35B Surfactants 3.0U mg/Kg A be

R0905402 SA148-45B Surfactants 3.1 U mg/Kg A be

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0905402

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905402 RSAT7-0.5B Chloride 4.9J+ mg/Kg A bf
Nitrate as N 0.96J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905402 RSAT7-1 OB Chloride 6.2J+ mg/Kg A bf
Nitrate as N 0.89J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905402 RSAT7-25B Alkalinity, total 153J+ mg/Kg A bf
Alkalinity, bicarbonate 153J+ mg/Kg
Chloride 55.6J+ mg/Kg
Nitrate as N 3.78J+ mg/Kg

R0905402 RSAT7-44B Total organic carbon 290U mg/Kg A bf
Chloride 65.2J+ mg/Kg
Nitrate as N 1.38J+ mg/Kg
Surfactants 2.6U mg/Kg

R0905402 RSAT8-0.5B Alkalinity, total 275J+ mg/Kg A bf
Alkalinity, bicarbonate 262J+ mg/Kg
Chloride 4.3 J+ mg/Kg
Nitrate as N 1.13J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905402 RSAT8-1 OB Chloride 6.0J+ mg/Kg A bf
Nitrate as N 1.45J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905402 RSAT8-25B Alkalinity, total 138J+ mg/Kg A bf
Alkalinity, bicarbonate 138J+ mg/Kg
Chloride 61.4J+ mg/Kg
Nitrate as N 4.73J+ mg/Kg
Surfactants 2.3U mg/Kg

R0905402 RSAT8009-25B Alkalinity, total 141J+ mg/Kg A bf
Alkalinity, bicarbonate 141J+ mg/Kg
Chloride 60.4J+ mg/Kg
Nitrate as N 4.58J+ mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905402 RSAT8-44B Alkalinity, total 296J+ mg/Kg A bf
Alkalinity, bicarbonate 291J+ mg/Kg
Chloride 157J+ mg/Kg
Nitrate as N 2.90J+ mg/Kg
Surfactants 2.6U mg/Kg

R0905402 SA203-0.5B Chloride 59.6J+ mg/Kg A bf
Nitrate as N 1.82J+ mg/Kg

R0905402 SA203-1 OB Chloride 91.0J+ mg/Kg A bf
Nitrate as N 2.11J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905402 SA203-30B Alkalinity, total 87J+ mg/Kg A bf
Alkalinity, bicarbonate 87J+ mg/Kg
Chloride 214J+ mg/Kg
Nitrate as N 5.42J+ mg/Kg

R0905402 SA203-46B Nitrate as N 3.59J+ mg/Kg A bf

R0905402 SA148-0.5B Alkalinity, total 118J+ mg/Kg A bf
Alkalinity, bicarbonate 114J+ mg/Kg
Nitrate as N 11.2J+ mg/Kg

R0905402 SA148-10B Alkalinity, total 219J+ mg/Kg A bf
Alkalinity, bicarbonate 211J+ mg/Kg
Chloride 300J+ mg/Kg
Nitrate as N 4.59J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905402 SA148-30B Alkalinity, total 141J+ mg/Kg A bf
Alkalinity, bicarbonate 141J+ mg/Kg
Chloride 55.5J+ mg/Kg
Nitrate as N 4.77J+ mg/Kg
Surfactants 2.7U mg/Kg

R0905402 SA148-35B Chloride 170J+ mg/Kg A bf
Nitrate as N 8.40J+ mg/Kg
Surfactants 3.0U mg/Kg

R0905402 SA148-45B Chloride 361J+ mg/Kg A bf
Nitrate as N 4.64J+ mg/Kg
Surfactants 3.1 U mg/Kg
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Tronox Northgate Henderson
LDC #: 22109B6__________  VALIDATION COMPLETENESS WORKSHEET Date:
SDG #: R0905402__________ Stage 2B Page: l of I
Laboratory: Columbia Analytical Services Reviewer: c/g-,

2nd Reviewer: \

METHOD: (Analyte) Alkalinity (SM2320B), Ammonia-N (ERA Method 350.1), Bromide, Chloride. Nitrate-N, Sulfate (EPA 
SW846 Method 9056), Chlorate (ERA Method 300. t). Cyanide (EPA SW846 Method 9012A). Dissolved I lexavatent Chroimim 
HERA Mcthod-g4&6)’. Hexavalent Chromium (EPA SW846 Method 7199). Nitrite-N (EPA Method 353.2). pH (EPA SW846 
Method 9040B/9045D), Surfactants (SM5540C), Perchlorate (EPA Method 314.0), 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.

X/siliHatinn Araa C?r»mmontc

1. Technical holding times (A Sampling dates: ‘‘f ^

Ila. Initial calibration F\

lib. Calibration verification

III. Blanks S'v
IV Surrogate Spikes /
V Matrix Spike/Matrix Spike Duplicates a>ui tr&lT)

VI. Duplicates su; CVp

VII. Laboratory control samples A (X^ /p

VIII. Sample result verification N

IX. Overall assessment of data (\

X. Field duplicates Sv/ CijH)
yi PiolH hlartLc m~fro'b0C\ -SaSoi*

~7
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 RSAT7-0.5B 11 SA203-10B 21 RSAT7-44BMSD 31

2 RSAT7-10B 12 SA203-30B 22 RSAT7-44BDUP 32

3 RSAT7-25B 13 SA203-46B 23 33

4 RSAT7-44B 14 EB092309-S01A4 24 34

5 RSAT8-0.5B 15 SA148-0.5B 25 35

6 RSAT8-10B 16 SA148-10B 26 36

7 RSAT8-25B 17 SA148-30B 27 37

8 RSAT8009-25B 18 SA148-35B 28 38

9 RSAT8-44B 19 SA148-45B 29 39

10 SA203-0.5B 20 RSAT7-44BMS 30 40

Notes:

22109B6W.wpd



LDC #: 22109(^6
SDG #: See Cover

VALIDATION FINDINGS WORKSHEET
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: F of__L
Reviewer: Cfi 

2nd reviewer:

Aamplp ID Matrix Paramf>tf>r —^

_ci3_ S/uA CAIk pH Br Cl NO, NO, SO,, NH, TOC CN Cr6" T-P MBA^ITDS TSS Con/ciO, Cl<5 )

CX'ZO ^Alk^bHCBr Cl NO, NO, SO^ NH, TOC CN Cr"* T-P MBAS)TDS TSS Cond'&Tntf>\

Aik pH Br Cl NO, NO, SOA NH, TOC CN Cr* T-P MBAS TDS TSS Cond CIO, CIO.

A (Aik pH Br Cl NO, NO, SO^ NH, TOC CN CrB+ 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 cioTcioI

Aik pH Br CJ 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 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.

Comments:.
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LDC#: 22109B6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

r
Pagef___of___

Reviewer: P /12— 
2nd Reviewer: \

Y N NA
Y/N NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mq/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)7 8

Total Alkalinity 138 141 2

Bicarbonate Alkalinity 138 141 2

Chloride 61.4 60.4 2

Nitrate as N 4.73 4.58 3

pH (pH Units) 8.06 8.09 0

Sulfate 17700 18000 2

Surfactants 0.9 0.6U 0.3 (s2.3)

TOC 630 1000 370 (s300) Jdet/A (fd)

Total Phosphorus 887 892 1

Chlorate (ug/Kg) 2090 2490 17

Perchlorate (ug/Kg) 1940 2400 460 (s590)

V:\FIELD DUPLlCATES\FDJnorganic\22109B6.wpd



LDC Report# 22109C6

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 23, 2009

December 14, 2009

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905434 

Sample Identification

SA148-10BSPLP2 
SA148-10BSPLP3 
SA148-35BSPLP2 
SA148-35BSPLP3
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Introduction

This data review covers 4 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 353.2 for Nitrite as Nitrogen, ERA Method 120.1 for Conductivity, 
ERA SW 846 Method 9012A for Cyanide, ERA SW 846 Method 7199 for Hexavalent 
Chromium, ERA SW 846 Method 9040B for pH, Standard Method 5540C for 
Surfactants, ERA Method 365.1 for Total Phosphorus, Standard Method 2540C for 
Total Dissolved Solids, ERA SW 846 Method 9060 for Total Organic Carbon, ERA 
Method 300.1 for Chlorate, ERA Method 314.0 for Perchlorate, and Standard Method 
2540D for Total Suspended Solids.

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:\LOGIN\TRONOXNG\22109C6.TR3 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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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

SA148-10BSPLP2 Hexavalent chromium 28.25 hours 24 hours J- (all detects)
UJ (all non-detects)

P

SA148-35BSPLP2 Hexavalent chromium 28.5 & 28.75 hours 24 hours J- (all detects)
UJ (all non-detects)

P

SA148-10BSPLP3 Hexavalent chromium 27.5 & 27.75 hours 24 hours J- (all detects)
UJ (all non-detects)

P

SA148-35BSPLP3 Hexavalent chromium 26.25 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 AorP

SA148-10BSPLP3 Total cyanide Sample pH reported at 9 upon Sample must be J- (all detects) P
receipt by the laboratory. preserved at pH >12. R (all non-detects)

SA148-35BSPLP3 Total cyanide Sample pH reported at 10 Sample must be J- (all detects) P
upon receipt by the laboratory. preserved at pH >12. R (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.

V:\LOGIN\TRONOXNG\22109C6.TR3 4



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 1.5 mg/L SA148-10BSPLP2
Alkalinity, bicarbonate 1.5 mg/L SA148-35BSPLP2
Ammonia as N 0.046 mg/L
Chloride 0.17 mg/L
Conductivity 4.36 umhos/cm
Nitrate as N 0.049 mg/L
pH 7.88 units
Sulfate 0.36 mg/L

ICB/CCB Chloride 0.136 mg/L SA148-10BSPLP2
SA148-35BSPLP2

PB (prep blank) Alkalinity, total 1.9 mg/L SA148-10BSPLP3
Alkalinity, bicarbonate 1.9 mg/L SA148-35BSPLP3
Total organic carbon 0.5 mg/L
Chloride 0.11 mg/L
Conductivity 1.79 umhos/cm
Total phosphorus 0.011 mg/L
PH 5.70 units
Sulfate 0.14 mg/L

ICB/CCB Ammonia as N 0.0250 mg/L SA148-10BSPLP3
Total phosphorus 0.0063 mg/L SA148-35BSPLP3
Sulfate 0.192 mg/L

PB (prep blank) Alkalinity, total 0.5 mg/L SA148-10BSPLP2
SA148-10BSPLP3
SA148-35BSPLP3

ICB/CCB Chloride 0.112 mg/L SA148-35BSPLP3

ICB/CCB Sulfate 0.044 mg/L SA148-35BSPLP2

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

SA148-10BSPLP2 Ammonia as N 0.046 mg/L 0.050U mg/L
Sulfate 2.49 mg/L 2.49J+ mg/L

SA148-35BSPLP2 Ammonia as N 0.038 mg/L 0.050U mg/L
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Reported Modified Final
Sample Analyte Concentration Concentration

SA148-10BSPLP3 Total organic carbon 0.3 mg/L 1.0U mg/L
Total phosphorus 0.010 mg/L 0.050U mg/L

SA148-35BSPLP3 Total organic carbon 0.6 mg/L 1.0U mg/L
Total phosphorus 0.021 mg/L 0.050U mg/L

No field blanks were identified in this SDG.

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.

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 A or P

All samples in SDG R0905434 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

V:\LOGIN\TRONOXNG\22109C6.TR3 6



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.

V:\LOGIN\TRONOXNG\22109C6.TR3 7



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0905434

SDG Sample Analyte Flag A or P Reason (Code)

R0905434 SA148-10BSPLP2 Hexavalent chromium J- (all detects) P Technical holding times
SA148-10BSPLP3
SA148-35BSPLP2
SA148-35BSPLP3

UJ (all non-detects) (h)

R0905434 SA148-10BSPLP3 Cyanide J- (all detects) P Sample condition
SA148-35BSPLP3 R (all non-detects) (preservation) (pH)

R0905434 SA148-10BSPLP2 All analytes reported below J (all detects) A Sample result verification
SA148-10BSPLP3
SA148-35BSPLP2
SA148-35BSPLP3

the PQL. (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0905434

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905434 SA148-10BSPLP2 Ammonia as N 0.050U mg/L A bl
Sulfate 2.49J+ mg/L

R0905434 SA148-35BSPLP2 Ammonia as N 0.050U mg/L A bl

R0905434 SA148-10BSPLP3 Total organic carbon 1,0U mg/L A bl
Total'phosphorus 0.050U mg/L

R0905434 SA148-35BSPLP3 Total organic carbon 1.0U mg/L A bl
Total phosphorus 0.050U mg/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0905434

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109C6.TR3 8



Tronox Northgate Henderson
LDC#: 22109C6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905434__________ Stage 2B
Laboratory: Columbia Analytical Services

Date:l Zr7r€Pf 
Page: i, of ) 

Reviewer: cva- 
2nd Reviewer:

METHOD: (Analyte) Alkalinity (SM2320BL Ammonia-N (EPA Method 350.1), Bromide. Chloride, NHfrite-H Sulfate (EPA 
SW846 Method 9056). Nitrite-N (EPA Method 353.2). Conductivity (EPA Method 120.1). Cyanide (EPA SW846 Method 9012A1. 
Hexavalent Chromium (EPA SW846 Method 7199). pH (EPA SW846 Method 9040B). Surfactants (SM5540C). Total 
Phosphorus (EPA Method 365.1). TDS (SM2540C). TSS (SM2540D). TOC ChldC^ C'3oo.O^(^Lcm0r^(-ji4.3'
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached - 
validation findings worksheets.

X/aliriafrirtn Area f'.r»miTwantc

1. Technical holding times 9W Sampling dates: 1

Ha. Initial calibration /\
lib. Calibration verification /V

III. Blanks Sm/

IV Surrogate A f

V Matrix Spike/Matrix Spike Duplicates A/ 0 A v6rvr

VI. Duplicates N'
11 ^ VJ " —r
V

VII. Laboratory control samples a LC^ _ ..........
VIII. Sample result verification N

IX. Overall assessment of data ft
X. Field duplicates A/,
XI Field blanks 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: t \
___________ \

1 SA148-10BSPLP2 11 cpssc. 21 31

2 SA148-10BSPLP3 12
1 L ^

22 32

3 SA148-35BSPLP2 13 23 33

4 SA148-35BSPLP3 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:

22109C6W.wpd



LDC #: 2210SC-6 VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis ReferenceSDG #: See Cover

All circled methods are applicable to each sample.

Page: f.r
Reviewer: Oy^ 

2nd reviewer:

Samnlp ID Matrix Parameter

\-H Sot' AllTpH Br Cl NO., NO, SO„ NH, TOC CN Cr** T-P MBAS ‘IDS ISS Cond CIOTCtO:—,

Aik pH Br Cl NO, NO, SOz 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 Cf + 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,

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:

T ronoxWetChem.wpd
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Technical Holding Timas
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Reviewer:

2nd reviewer: _____
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LDC Report# 22109D6

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

Collection Date: September 28, 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): R0905524

Sample Identification

EB092809-S01A4 
EB092809-SO2A4 
SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-10B
SA209009-10B
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B
SA212-30B
SA212-44B

SA29-40BMS
SA29-40BDUP
SA29-40BMSD
EB092809-S01A4MS
EB092809-SC1A4MSD
EB092809-S01A4DUP
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Introduction

This data review covers 21 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 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 365.1 for Total Phosphorus, Lloyd/Kahn Method and ERA 
SW 846 Method 9060 for Total Organic Carbon, ERA Method 300.1 for Chlorate, and 
ERA Method 314.0 for Perchlorate.

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:\LOGIN\TRONOXNG\22109D6.TR3 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

V:\LOGIN\TRONOXNG\22109D6.TR3 3



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 AorP

EB092809-S01A4 Hexavalent chromium 26.5 & 26.75 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) Total organic carbon 0.2 mg/L All water samples in SDG R0905524
Total phosphorus 0.006 mg/L

ICB/CCB Alkalinity, total 0.5 mg/L All water samples in SDG R0905524
Total organic carbon 0.118 mg/L
Ammonia as N 0.0161 mg/L
Chloride 0.136 mg/L
Total phosphorus 0.0166 mg/L

PB (prep blank) Alkalinity, total 12 mg/Kg SA29-0.5B
Alkalinity, bicarbonate 12 mg/Kg
Chloride 1.4 mg/Kg
Sulfate 1.1 mg/Kg

V:\LOGIN\TRONOXNG\22109D6.TR3 4



Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total 10 mg/Kg SA29-10B
Alkalinity, bicarbonate 10 mg/Kg SA29-25B
Chloride 1.0 mg/Kg SA29-40B

SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-10B
SA209009-10B

PB (prep blank) Alkalinity, total 5 mg/Kg SA209-25B
Alkalinity, bicarbonate 5 mg/Kg SA209-35B
Ammonia as N 0.28 mg/Kg SA212-0.5B
Chloride 1.2 mg/Kg SA212-13B

SA212009-13B
SA212-30B
SA212-44B

ICB/CCB Alkalinity, total 0.9 mg/L SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B
SA212-30B
SA212-44B

PB (prep blank) Total phosphorus 1.6 mg/Kg SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-10B
SA209009-10B
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B
SA212-30B
SA212-44B

PB (prep blank) Total organic carbon 40 mg/Kg SA212-0.5B
SA212-13B
SA212009-13B
SA212-30B
SA212-44B

V:\LOGIN\TRONOXNG\22109D6.TR3 5



Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Total organic carbon 50 mg/Kg SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-10B
SA209009-10B
SA209-25B
SA209-35B

ICB/CCB Total organic carbon 116.0 mg/Kg All soil samples in SDG R0905524
Total phosphorus 0.0064 mg/L

ICB/CCB Chloride 0.107 mg/L SA29-0.5B
SA120-0.5B
SA120-10B
SA209-10B
SA209009-10B

ICB/CCB Sulfate 0.183 mg/L SA29-0.5B
SA29-10B
SA209009-10B

ICB/CCB Chloride 0.105 mg/L SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B
SA212-30B
SA212-44B

ICB/CCB Sulfate 0.124 mg/L SA212-0.5B
SA212-13B
SA212009-13B

ICB/CCB Chloride 0.120 mg/L SA29-10B
SA29-25B
SA120-25B
SA120-43B
SA209-0.5B

ICB/CCB Sulfate 0.198 mg/L SA120-0.5B
SA120-10B
SA209-10B
SA209-25B
SA209-35B
SA212-30B
SA212-44B
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Sulfate 0.039 mg/L SA29-25B
SA29-40B
SA120-25B
SA120-43B
SA209-0.5B

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration

EB092809-SC1A4 Alkalinity, total 1.2 mg/L 2.0U mg/L
Alkalinity, bicarbonate 1.2 mg/L 2.0U mg/L
Total organic carbon 0.3 mg/L 1.0U mg/L
Ammonia as N 0.019 mg/L 0.050U mg/L
Chloride 0.8 mg/L 2.0U mg/L
Total phosphorus 0.011 mg/L 0.050U mg/L

EB092809-SO2A4 Alkalinity, total 1.5 mg/L 2.0U mg/L
Alkalinity, bicarbonate 1.5 mg/L 2.0U mg/L
Total organic carbon 0.3 mg/L 1.0U mg/L
Total phosphorus 0.012 mg/L 0.050U mg/L

SA120-43B Total organic carbon 200 mg/Kg 300U mg/Kg

SA209-35B Total organic carbon 260 mg/Kg 290U mg/Kg

Samples EB092809-S01A4 and EB092809-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

EB092809-S01A4 9/28/09 Alkalinity, total 1.2 mg/L All soil samples in SDG
Alkalinity, bicarbonate 1.2 mg/L R0905524
Ammonia as N 0.019 mg/L
Total organic carbon 0.3 mg/L
Chloride 0.8 mg/L
pH 7.48 units
Total phosphorus 0.011 mg/L
Sulfate 2.4 mg/L
Surfactants 0.118 mg/L
Chlorate 6 ug/L
Perchlorate 0.7 ug/L
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Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB092809-S02A4 9/28/09 Alkalinity, total 1.5 mg/L All soil samples in SDG
Alkalinity, bicarbonate 1.5 mg/L R0905524
Ammonia as N 0.076 mg/L
Total organic carbon 0.3 mg/L
PH 7.00 units
Total phosphorus 0.012 mg/L
Surfactants 0.021 mg/L
Perchlorate 0.7 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

SA29-0.5B Surfactants 0.7 mg/Kg 2.1 U mg/Kg
Sulfate 57.6 mg/Kg 57.6J+ mg/Kg
Chlorate 183 ug/Kg 220U ug/Kg

SA29-10B Surfactants 0.7 mg/Kg 2.1 U mg/Kg
Sulfate 30.2 mg/Kg 30.2J+ mg/Kg

SA29-25B Surfactants 0.6 mg/Kg 2.4U mg/Kg

SA120-0.5B Surfactants 1.3 mg/Kg 2.2U mg/Kg
Sulfate 172 mg/Kg 172J+ mg/Kg

SA120-10B Surfactants 0.9 mg/Kg 2.1 U mg/Kg
Sulfate 174 mg/Kg 174J+ mg/Kg

SA120-43B Total organic carbon 200 mg/Kg 300U mg/Kg

SA209-0.5B Surfactants 0.7 mg/Kg 2.1 U mg/Kg

SA209-10B Surfactants 1 mg/Kg 2.1 U mg/Kg
Sulfate 108 mg/Kg 108J+ mg/Kg

SA209009-10B Sulfate 94.0 mg/Kg 94.0J+ mg/Kg

SA209-25B Surfactants 1.3 mg/Kg 2.8U mg/Kg

SA209-35B Total organic carbon 260 mg/Kg 290U mg/Kg
Surfactants 1.6 mg/Kg 3.2U mg/Kg
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA212-0.5B Surfactants
Sulfate

0.6 mg/Kg
78.2 mg/Kg

2.1 U mg/Kg
78.2J+ mg/Kg

SA212-13B Sulfate 25.6 mg/Kg 25.6J+ mg/Kg

SA212009-13B Sulfate 27.3 mg/Kg 27.3J+ mg/Kg

SA212-30B Surfactants 1.5 mg/Kg 2.8U mg/Kg

SA212-44B Surfactants
Chlorate

0.9 mg/Kg
292 ug/Kg

2.9U mg/Kg
300U ug/Kg

Sample FB080309-SO (from SDG R0904279) 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

FB080309-SO 8/3/09 Alkalinity, total 3.0 mg/L All soil samples in SDG
Alkalinity, bicarbonate 3.0 mg/L R0905524
Ammonia as N 0.113 mg/L
Total organic carbon 1.2 mg/L
Chloride 3.9 mg/L
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

SA29-0.5B Chloride 15.8 mg/Kg 15.8J+ mg/Kg
Nitrate as N 1.68 mg/Kg 1.68J+ mg/Kg
Surfactants 0.7 mg/Kg 2.1 U mg/Kg

SA29-10B Alkalinity, total 238 mg/Kg 238J+ mg/Kg
Alkalinity, bicarbonate 229 mg/Kg 229J+ mg/Kg
Chloride 364 mg/Kg 364J+ mg/Kg
Nitrate as N 2.41 mg/Kg 2.41 J+ mg/Kg
Surfactants 0.7 mg/Kg 2.1 U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA29-25B Alkalinity, total 118 mg/Kg 118J+ mg/Kg
Alkalinity, bicarbonate 118 mg/Kg 118J+ mg/Kg
Nitrate as N 8.50 mg/Kg 8.50J+ mg/Kg
Surfactants 0.6 mg/Kg 2.4U mg/Kg

SA29-40B Nitrate as N 10.5 mg/Kg 10.5J+ mg/Kg

SA120-0.5B Alkalinity, total 281 mg/Kg 281J+ mg/Kg
Alkalinity, bicarbonate 270 mg/Kg 270J+ mg/Kg
Chloride 37.4 mg/Kg 37.4J+ mg/Kg
Nitrate as N 3.20 mg/Kg 3.20 J+ mg/Kg
Surfactants 1.3 mg/Kg 2.2U mg/Kg

SA120-10B Alkalinity, bicarbonate 294 mg/Kg 294J + mg/Kg
Chloride 16.5 mg/Kg 16.5J+ mg/Kg
Nitrate as N 2.75 mg/Kg 2.75J+ mg/Kg
Surfactants 0.9 mg/Kg 2.1U mg/Kg

SA120-25B Alkalinity, total 139 mg/Kg 139J+ mg/Kg
Alkalinity, bicarbonate 139 mg/Kg 139J+ mg/Kg
Nitrate as N 35.0 mg/Kg 35.0J+ mg/Kg

SA120-43B Alkalinity, total 228 mg/Kg 228J+ mg/Kg
Alkalinity, bicarbonate 228 mg/Kg 228J+ mg/Kg
Total organic carbon 200 mg/Kg 300U mg/Kg
Chloride 331 mg/Kg 331J+ mg/Kg
Nitrate as N 12.9 mg/Kg 12.9J+ mg/Kg

SA209-0.5B Alkalinity, total 164 mg/Kg 164J+ mg/Kg
Alkalinity, bicarbonate 164 mg/Kg 164J+ mg/Kg
Nitrate as N 18.4 mg/Kg 18.4J+ mg/Kg
Surfactants 0.7 mg/Kg 2.1 U mg/Kg

SA209-1 OB Chloride 98.4 mg/Kg 98.4J+ mg/Kg
Nitrate as N 3.78 mg/Kg 3.78J+ mg/Kg
Surfactants 1 mg/Kg 2.1 U mg/Kg

SA209009-1 OB Chloride 79.1 mg/Kg 79.1 J+ mg/Kg
Nitrate as N 3.25 mg/Kg 3.25 J+ mg/Kg

SA209-25B Chloride 146 mg/Kg 146J+ mg/Kg
Nitrate as N 3.74 mg/Kg 3.74J+ mg/Kg
Surfactants 1.3 mg/Kg 2.8U mg/Kg

SA209-35B Total organic carbon 260 mg/Kg 290U mg/Kg
Chloride 143 mg/Kg 143J+ mg/Kg
Nitrate as N 4.59 mg/Kg 4.59J+ mg/Kg
Surfactants 1.6 mg/Kg 3.2U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA212-0.5B Chloride 68.2 mg/Kg 68.2J+ mg/Kg
Nitrate as N 3.47 mg/Kg 3.47J+ mg/Kg
Surfactants 0.6 mg/Kg 2.1 U mg/Kg

SA212-13B Chloride 3.9 mg/Kg 3.9J+ mg/Kg
Nitrate as N 1.10 mg/Kg 1.10J+ mg/Kg

SA212009-13B Chloride 4.1 mg/Kg 4.1J+ mg/Kg
Nitrate as N 1.17 mg/Kg 1.17J+ mg/Kg

SA212-30B Alkalinity, total 129 mg/Kg 129J+ mg/Kg
Alkalinity, bicarbonate 129 mg/Kg 129J+ mg/Kg
Chloride 11.2 mg/Kg 11.2J+ mg/Kg
Nitrate as N 1.37 mg/Kg 1.37J+ mg/Kg
Surfactants 1.5 mg/Kg 2.8U mg/Kg

SA212-44B Chloride 34.7 mg/Kg 34.7J+ mg/Kg
Nitrate as N 2.58 mg/Kg 2.58J+ mg/Kg
Surfactants 0.9 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)

Affected
Analyte Flag AorP

SA29-40BMS 
(All soil samples in 
SDG R0905524)

Alkalinity, total 130 (75-125) - “ Alkalinity, total 
Alkalinity, bicarbonate

J+ (all detects)
J+ (all detects)

A

SA29-40BMS 
(All soil samples in 
SDG R0905524)

Sulfate 11 (75-125) Sulfate 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:
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DUP ID
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag Aor P

SA29-40BDUP
(All samples in SDG R0905524)

Total phosphorus 22 (<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 with the 
following exceptions:

LCS ID 
(Associated 
Samples) Analyte

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag AorP

LCS
(All soil samples in 
SDG R0905524)

Perchlorate 76 (85-115) " ' J- (all detects)
UJ (all non-detects)

P

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

SA29-10B Dichloroacetate 116 (90-115) Chlorate J+ (all detects) A

SA120-25B Dichloroacetate 118 (90-115) Chlorate J+ (all detects) A

SA120-43B Dichloroacetate 119 (90-115) Chlorate J+ (all detects) A

SA209-1 OB Dichloroacetate 142 (90-115) Chlorate J+ (all detects) A

SA209009-1 OB Dichloroacetate 118 (90-115) Chlorate J+ (all detects) A

SA209-25B Dichloroacetate 116 (90-115) Chlorate J+ (all detects) A

SA212-0.5B Dichloroacetate 146 (90-115) Chlorate J+ (all detects) A

SA212-44B Dichloroacetate 116 (90-115) Chlorate J+ (all detects) A
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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 R0905524 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 SA209-10B and SA209009-10B and samples SA212-13B and SA212009-13B 
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 AorPSA209-1 OB SA209009-1 OB

Alkalinity, total 386 mg/Kg 412 mg/Kg 7 (<50) - - -

Alkalinity, bicarbonate 365 mg/Kg 388 mg/Kg 6 (<50) - - -

Alkalinity, carbonate 20 mg/Kg 24 mg/Kg - 4 (£21) - -

Chloride 98.4 mg/Kg 79.1 mg/Kg 22 (£50) - - -

Nitrate as N 3.78 mg/Kg 3.25 mg/Kg 15 (£50) - - -

PH 8.96 units 9.06 units 1 (<50) - - -

Sulfate 108 mg/Kg 94.0 mg/Kg 14 (£50) - - -

Surfactants 1 mg/Kg 0.6U mg/Kg - 0.4 (<2.1) - -

Total organic carbon 630 mg/Kg 490 mg/Kg - 140 (£300) - -

Total phosphorus 1040 mg/Kg 1020 mg/Kg 2 (£50) - - -
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorPSA209-1 OB SA209009-1 OB

Chlorate 1000 ug/Kg 937 ug/Kg 7 (<50) - - -

Perchlorate 1430 ug/Kg 1490 ug/Kg - 60 (<540) - -

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorPSA212-13B SA212009-13B

Alkalinity, total 706 mg/Kg 783 mg/Kg 10 (<50) - - -

Alkalinity, bicarbonate 655 mg/Kg 730 mg/Kg 11 (<50) - - -

Alkalinity, carbonate 51 mg/Kg 52 mg/Kg - 1 (<22) - -

Chloride 3.9 mg/Kg 4.1 mg/Kg - 0.2 (<2.2) - -

Nitrate as N 1.10 mg/Kg 1.17 mg/Kg - 0.07 (<0.54) - -

PH 9.95 units 9.73 units 2 (<50) - - -

Sulfate 25.6 mg/Kg 27.3 mg/Kg 6 (<50) - - -

Total organic carbon 640 mg/Kg 440 mg/Kg - 200 (<300) - -

Total phosphorus 738 mg/Kg 632 mg/Kg 15 (<50) - - -

V:\LOGIN\TRONOXNG\22109D6.TR3 14



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Data Qualification Summary - SDG R0905524

SDG Sample Analyte Flag AorP Reason (Code)

R0905524 EB092809-S01A4 Hexavalent chromium J- (all detects)
UJ (all non-detects)

P Technical holding times
(h)

R0905524 SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-1 OB
SA209009-1 OB 
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B 
SA212-30B
SA212-44B

Alkalinity, total
Alkalinity, bicarbonate

J+ (all detects)
J+ (all detects)

A Matrix spike/Matrix spike 
duplicates (%R) (m)

R0905524 SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-1 OB
SA209009-1 OB 
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B 
SA212-30B
SA212-44B

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)

R0905524 SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-1 OB
SA209009-1 OB 
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B 
SA212-30B
SA212-44B

Total phosphorus J (all detects)
UJ (all non-detects)

A Duplicate sample 
analysis (RPD) (Id)

R0905524 SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-1 OB
SA209009-1 OB 
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B 
SA212-30B
SA212-44B

Perchlorate J- (all detects)
UJ (all non-detects)

P Laboratory control 
samples (%R) (1)

R0905524 SA29-10B
SA120-25B
SA120-43B
SA209-10B
SA209009-1 OB 
SA209-25B
SA212-0.5B
SA212-44B

Chlorate J+ (all detects) A Surrogate spikes (%R)
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SDG Sample Analyte Flag Aor P Reason (Code)

R0905524 EB092809-S01A4
EB092809-SO2A4
SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-1 OB
SA209009-1 OB 
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B 
SA212-30B
SA212-44B

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 R0905524

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905524 EB092809-S01A4 Alkalinity, total 2.0U mg/L A bl
Alkalinity, bicarbonate 2.0U mg/L
Total organic carbon 1.0U mg/L
Ammonia as N 0.050U mg/L
Chloride 2.0U mg/L
Total phosphorus 0.050U mg/L

R0905524 EB092809-SO2A4 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

R0905524 SA120-43B Total organic carbon 300U mg/Kg A bl

R0905524 SA209-35B Total organic carbon 290U 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 R0905524

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905524 SA29-0.5B Surfactants 2.1 U mg/Kg A be
Sulfate 57.6J+ mg/Kg
Chlorate 220U ug/Kg

R0905524 SA29-10B Surfactants 2.1 U mg/Kg A be
Sulfate 30.2J+ mg/Kg

R0905524 SA29-25B Surfactants 2.4U mg/Kg A be

R0905524 SA120-0.5B Surfactants 2.2U mg/Kg A be
Sulfate 172J+ mg/Kg

R0905524 SA120-10B Surfactants 2.1 U mg/Kg A be
Sulfate 174J+ mg/Kg

R0905524 SA120-43B Total organic carbon 300U mg/Kg A be

R0905524 SA209-0.5B Surfactants 2.1 U mg/Kg A be

R0905524 SA209-1 OB Surfactants 2.1 U mg/Kg A be
Sulfate 108J+ mg/Kg

R0905524 SA209009-1 OB Sulfate 94.0J+ mg/Kg A be

R0905524 SA209-25B Surfactants 2.8U mg/Kg A be

R0905524 SA209-35B Total organic carbon 290U mg/Kg A be
Surfactants 3.2U mg/Kg

R0905524 SA212-0.5B Surfactants 2.1 U mg/Kg A be
Sulfate 78.2J+ mg/Kg

R0905524 SA212-13B Sulfate 25.6J+ mg/Kg A be

R0905524 SA212009-13B Sulfate 27.3J+ mg/Kg A be

R0905524 SA212-30B Surfactants 2.8U mg/Kg A be

R0905524 SA212-44B Surfactants 2.9U mg/Kg A be
Chlorate 300U ug/Kg
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0905524

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905524 SA29-0.5B Chloride 15.8J+ mg/Kg A bf
Nitrate as N 1.68J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905524 SA29-10B Alkalinity, total 238J+ mg/Kg A bf
Alkalinity, bicarbonate 229J+ mg/Kg
Chloride 364J+ mg/Kg
Nitrate as N 2.41 J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905524 SA29-25B Alkalinity, total 118J+ mg/Kg A bf
Alkalinity, bicarbonate 118J+ mg/Kg
Nitrate as N 8.50J+ mg/Kg
Surfactants 2.4U mg/Kg

R0905524 SA29-40B Nitrate as N 10.5J+ mg/Kg A bf

R0905524 SA120-0.5B Alkalinity, total 281J+ mg/Kg A bf
Alkalinity, bicarbonate 270J+ mg/Kg
Chloride 37.4J+ mg/Kg
Nitrate as N 3.20J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905524 SA120-10B Alkalinity, bicarbonate 294J+ mg/Kg A bf
Chloride 16.5J+ mg/Kg
Nitrate as N 2.75J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905524 SA120-25B Alkalinity, total 139J+ mg/Kg A bf
Alkalinity, bicarbonate 139J+ mg/Kg
Nitrate as N 35.0J+ mg/Kg

R0905524 SA120-43B Alkalinity, total 228J+ mg/Kg A bf
Alkalinity, bicarbonate 228J+ mg/Kg
Total organic carbon 300U mg/Kg
Chloride 331J+ mg/Kg
Nitrate as N 12.9J+ mg/Kg

R0905524 SA209-0.5B Alkalinity, total 164J+ mg/Kg A bf
Alkalinity, bicarbonate 164J+ mg/Kg
Nitrate as N 18.4J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905524 SA209-1 OB Chloride 98.4 J+ mg/Kg A bf
Nitrate as N 3.78J+ mg/Kg
Surfactants 2.1 U mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905524 SA209009-1 OB Chloride 79.1J+ mg/Kg A bf
Nitrate as N 3.25J+ mg/Kg

R0905524 SA209-25B Chloride 146J+ mg/Kg A bf
Nitrate as N 3.74J+ mg/Kg
Surfactants 2.8U mg/Kg

R0905524 SA209-35B Total organic carbon 290U mg/Kg A bf
Chloride 143J+ mg/Kg
Nitrate as N 4.59J+ mg/Kg
Surfactants 3.2U mg/Kg

R0905524 SA212-0.5B Chloride 68.2J+ mg/Kg A bf
Nitrate as N 3.47J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905524 SA212-13B Chloride 3.9J+ mg/Kg A bf
Nitrate as N 1.10J+ mg/Kg

R0905524 SA212009-13B Chloride 4.1 J+ mg/Kg A bf
Nitrate as N 1.17J+ mg/Kg

R0905524 SA212-30B Alkalinity, total 129J+ mg/Kg A bf
Alkalinity, bicarbonate 129J+ mg/Kg
Chloride 11.2J+ mg/Kg
Nitrate as N 1.37J+ mg/Kg
Surfactants 2.8U mg/Kg

R0905524 SA212-44B Chloride 34.7J+ mg/Kg A bf
Nitrate as N 2.58J+ mg/Kg
Surfactants 2.9U mg/Kg
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Tronox Northgate Henderson
LDC#: 22109D6__________  VALIDATION COMPLETENESS WORKSHEET Date:tW-Cff
SDG #: R0905524__________ Stage 2B Page: *• of >
Laboratory: Columbia Analytical Services Reviewer: CfK

2nd Reviewer:

METHOD: (Analvtel Alkalinity (SM2320B). Ammonia-N (ERA Method 350.11. Bromide. Chloride. Nitrate-N. Sulfate (EPA 
SW846 Method 9056). Cyanide (EPA SW846 Method 9012AL-Dissolved HacavaienrCTTOntioni (CPA Mell lucre 16.6fr. 
Hexavalent Chromium (EPA SW846 Method 7199V Nitrite-N (EPA Method 353.2). pH (EPA SW846 Method 9040B/9045D). N 
Surfactants (SM5540C). Total Phosphorus (EPA Method 365.1). TOC (Llovd/Kahn / EPA SW846 Method QOeOLChVyoi-ec^QD. t) 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached ^
validation findings worksheets.

X/aliHatirvn Araa Pr\mm<antc

1. Technical holding times ,%/ Sampling dates: 9/ UFCtO Y

Ha. Initial calibration A

lib. Calibration verification /A

III. Blanks

IV Surrogate Spikes 5V/

V Matrix Spike/Matrix Spike Duplicates Sv

VI. Duplicates

VII. Laboratory control samples J&/V

VIII. Sample result verification N
/ r

IX. Overall assessment of data

X. Field duplicates ciTjOi rnjiir)

XI PiolH hlankc , PQ>r mrfftfhOCL-SQ

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

P>06W ftoqOHVZSj

1 EB092809-S01A4 11 SA209-0.5B 21 SA29-40BMS 31

2 EB092809-SO2A4 12 SA209-10B 22 SA29-40BDUP 32

3 SA29-0.5B 13 SA209009-10B 23— 33

4 SA29-10B 14 SA209-25B 24 34

5 SA29-25B 15 SA209-35B 25 ^5

6 SA29-40B 16 SA212-0.5B 26 \ a? 36

7 SA120-0.5B 17 SA212-13B 27 37

8 SA120-10B 18 SA212009-13B 28 38

9 SA120-25B 19 SA212-30B 29 39

10 SA120-43B 20 SA212-44B 30 40

Notes:

22109D6W.wpd



LDC #: 22109P6 VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis ReferenceSDG #: See Cover

All circled methods are applicable to each sample.

Page: f c
Reviewer: C 

2nd reviewer: t-—'

Samnlp in Matriv Paramptpr

\-uy sL/ ^Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-PMBA^TDS TSS Cond(ciO, Cia"^)

Aik pH Br Cl NO, NO, SO,MT TOC CN Cr*" T-P MBAS TDS TSS Cond CIO, CIO,
s'

Aik pH Br Cl NO, NO, SOA NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO^

(AH^dhCb? Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS}TDS TSS Cond/6io, Cld>\
\_^ ■ - J

r Aik'pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS>TDS TSS Cond CIO, CIO, J

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond (CIO^CIO,

<1 tl Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond (05*—* v_y
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 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:

T ronoxWetChem.wpd



LDC#:
SDG #: <^J2J2QuCJ

VALIDATION FINDINGS WORKSHEET
Technical Holding Times

Page: ^ of 
Reviewer C/2­

2nd reviewer: —-

,AiL circled dates have exceeded the technical holding tone.
(kptsi im/a Were aB samples presaved as appDcabie to each method ?

Method: 1 ^

Parameters: 8 QC^

Technical hoidina lime: 1HV\CS

Samole ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

fyiA.
R!T*lOq

r>Ai/7^ I w-s^s ^6Ws) ft-/u3iP

\\ ^ Cfarte*l_________ vL

__________________ 1____________

1
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LDC#: 22109D6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

Page:_!l_of^r
Reviewer: |c-C2~

2nd Reviewer:

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)12 13

Total Alkalinity 386 412 7

Bicarbonate Alkalinity 365 388 6

Carbonate Alkalinity 20 24 4 (s21)

Chloride 98.4 79.1 22

Nitrate as N 3.78 3.25 15

pH (pH Units) 8.96 9.06 1

Sulfate 108 94.0 14

Surfactants 1 0.6U 0.4 (S2.1)

TOC 630 490 140 (s300)

Total Phosphorus 1040 1020 2

Chlorate (ug/Kg) 1000 937 7

Percholorate (ug/Kg) 1430 1490 60 (<540)
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LDC#: 22109D6 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Inorganics, Method See Cover

Page:___of___
Reviewer:

2nd Reviewer: \ ^—

Analyte

Concentration (mq/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)17 18

Total Alkalinity 706 783 10

Bicarbonate Alkalinity 655 730 11

Carbonate Alkalinity 51 52 1 (<22)

Chloride 3.9 4.1 0.2 (<2.2)

Nitrate as N 1.10 1.17 0.07 (s0.54)

pH (pH Units) 9.95 9.73 2

Sulfate 25.6 27.3 6

TOC 640 440 200 (s300)

Total Phosphorus 738 632 15



LDC Report# 22109E6

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 29, 2009

December 18, 2009

Soil/Water

Wet Chemistry

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905539

Sample Identification

EB092909-S01A4 SA193-42B
EB092909-SO2A4 SA193-2.5B
SA213-0.5B SA213-14BMS
SA213-14B SA213-14BDUP
SA213-30B SA213-14BMSD
SA213-44B EB092909-S01A4MS
SA110-0.5B EB092909-S01A4MSD
SA110-10B
SA110-25B
SA110-37B
SA110009-37B 
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B 
SA193-0.5B
SA193-10B
SA193009-10B
SA193-25B

EB092909-S01A4DUP
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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, EPA Method
350.1 for Ammonia as Nitrogen, EPA SW 846 Method 9056 for Bromide, Chloride, 
Nitrate as Nitrogen, and Sulfate, 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 365.1 for Total Phosphorus, Lloyd/Kahn Method and EPA 
SW 846 Method 9060 for Total Organic Carbon, EPA Method 300.1 for Chlorate, and 
EPA Method 314.0 for Perchlorate.

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 Aor P

EB092909-SO2A4 Hexavalent chromium 27 & 27.25 hours 24 hours J- (all detects) P
UJ (all non-detects)

EB092909-SO1A4 Nitrate as N 49.75 hours 48 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 Aor P

10/20/09 ccv Surfactants 88.8 (90-110) SA110-37B
SA110009-37B
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-10B 
SA193-25B
SA193-42B
SA193-2.5B

J- (all detects)
UJ (all non-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:
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Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Total organic carbon 0.2 mg/L All water samples in SDG R0905539
Total phosphorus 0.006 mg/L

ICB/CCB Alkalinity, total 0.5 mg/L All water samples in SDG R0905539
Total organic carbon 0.118 mg/L
Ammonia as N 0.0161 mg/L
Sulfate 0.192 mg/L
Total phosphorus 0.0166 mg/L

PB (prep blank) Alkalinity, total 5 mg/Kg SA213-0.5B
Alkalinity, bicarbonate 5 mg/Kg SA213-14B
Chloride 1.2 mg/Kg

PB (prep blank) Alkalinity, total 11 mg/Kg SA213-30B
Alkalinity, bicarbonate 11 mg/Kg SA213-44B
Chloride 1.4 mg/Kg SA110-0.5B

SA110-10B
SA110-25B

PB (prep blank) Alkalinity, total 15 mg/Kg SA110-37B
Alkalinity, bicarbonate 15 mg/Kg SA110009-37B
Sulfate 1.9 mg/Kg SA191-0.5B

SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-10B
SA193-25B
SA193-42B
SA193-2.5B

PB (prep blank) Total phosphorus 1.6 mg/Kg SA213-0.5B
SA213-14B
SA213-30B
SA213-44B

PB (prep blank) Total phosphorus 1.4 mg/Kg SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-10B
SA193-25B
SA193-42B
SA193-2.5B
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Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Total organic carbon 40 mg/Kg SA213-0.5B
SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B
SA191-0.5B
SA191-10B
SA191-25B

ICB/CCB Total organic carbon
Total phosphorus

116.0 mg/Kg 
0.0064 mg/L

All soil samples in SDG R0905539

ICB/CCB Alkalinity, total 0.9 mg/L SA213-0.5B
SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-10B

ICB/CCB Alkalinity, total 0.5 mg/L SA110-25B
SA110-37B
SA110009-37B
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-10B
SA193-25B
SA193-42B
SA193-2.5B

ICB/CCB Cyanide 0.00734 mg/L SA193009-10B

ICB/CCB Chloride
Sulfate

0.100 mg/L
0.125 mg/L

SA213-0.5B

ICB/CCB Chloride
Sulfate

0.105 mg/L
0.124 mg/L

SA213-14B

ICB/CCB Chloride 0.120 mg/L SA110-0.5B
SA110-25B
SA110-37B
SA110009-37B
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Chloride 0.112 mg/L SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B

ICB/CCB Sulfate 0.198 mg/L SA213-30B
SA213-44B
SA191-25B

ICB/CCB Sulfate 0.039 mg/L SA110-0.5B
SA110-25B
SA110-37B
SA110009-37B
SA191-0.5B
SA191-10B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-1 OB
SA193-25B
SA193-42B
SA193-2.5B

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration

EB092909-S01A4 Total organic carbon 0.4 mg/L 1.0U mg/L
Ammonia as N 0.009 mg/L 0.050U mg/L
Total phosphorus 0.012 mg/L 0.050U mg/L

EB092909-SO2A4 Total organic carbon 0.2 mg/L 1.0U mg/L
Ammonia as N 0.019 mg/L 0.050U mg/L
Total phosphorus 0.01 mg/L 0.050U mg/L

SA213-44B Total organic carbon 190 mg/Kg 300U mg/Kg

SA110-10B Total organic carbon 290 mg/Kg 300U mg/Kg

SA110-25B Total organic carbon 270 mg/Kg 290U mg/Kg

SA191009-40B Total organic carbon 280 mg/Kg 300U mg/Kg

Samples EB092909-S01A4 and EB092909-SO2A4 were identified as equipment blanks. 
No contaminant concentrations were found in these blanks with the following exceptions:
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Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB092909-S01A4 9/29/09 Ammonia as N 0.009 mg/L All soil samples in SDG
Total organic carbon 0.4 mg/L R0905539
Chloride 1.2 mg/L
Nitrate as N 0.79 mg/L
pH 5.39 units
Total phosphorus 0.012 mg/L
Sulfate 2.5 mg/L
Surfactants 0.079 mg/L

EB092909-SO2A4 9/29/09 Ammonia as N 0.019 mg/L All soil samples in SDG
Total organic carbon 0.2 mg/L R0905539
Chloride 1.2 mg/L
Nitrate as N 0.70 mg/L
pH 4.75 units
Total phosphorus 0.01 mg/L
Sulfate 2.2 mg/L
Surfactants 0.049 mg/L
Chlorate 8 ug/L
Perchlorate 1.3 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

SA213-0.5B Nitrate as N 1.05 mg/Kg 1.05J+ mg/Kg
Sulfate 77.2 mg/Kg 77.2 J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2U mg/Kg
Chlorate 60 ug/Kg 230U ug/Kg

SA213-14B Nitrate as N 2.05 mg/Kg 2.05 J+ mg/Kg
Sulfate 62.1 mg/Kg 62.1J+ mg/Kg

SA213-30B Nitrate as N 6.91 mg/Kg 6.91J+ mg/Kg
Surfactants 0.7 mg/Kg 2.8U mg/Kg

SA213-44B Total organic carbon 190 mg/Kg 300U mg/Kg
Nitrate as N 5.42 mg/Kg 5.42 J+ mg/Kg

SA110-0.5B Nitrate as N 26.6 mg/Kg 26.6J+ mg/Kg
Surfactants 1.3 mg/Kg 2.1 U mg/Kg

SA110-10B Total organic carbon 290 mg/Kg 300U mg/Kg
Nitrate as N 2.05 mg/Kg 2.05J+ mg/Kg
Sulfate 97.3 mg/Kg 97.3 J+ mg/Kg

SA110-25B Ammonia as N 0.11 mg/Kg 0.68U mg/Kg
Total organic carbon 270 mg/Kg 290U mg/Kg
Nitrate as N 3.69 mg/Kg 3.69J+ mg/Kg

V:\LOGIN\TRONOXNG\22109E6.TR3 8



Reported Modified Final
Sample Analyte Concentration Concentration

SA110-37B Nitrate as N 4.98 mg/Kg 4.98J+ mg/Kg

SA110009-37B Nitrate as N 4.32 mg/Kg 4.32J+ mg/Kg
Surfactants 1.4 mg/Kg 3.0U mg/Kg

SA191-0.5B Nitrate as N 15.5 mg/Kg 15.5J+ mg/Kg
Surfactants 1.3 mg/Kg 2.1 U mg/Kg

SA191-10B Nitrate as N 3.88 mg/Kg 3.88J+ mg/Kg
Sulfate 153 mg/Kg 153J+ mg/Kg

SA191-25B Nitrate as N 3.76 mg/Kg 3.76J+ mg/Kg

SA191-40B Nitrate as N 2.80 mg/Kg 2.80J+ mg/Kg
Surfactants 0.9 mg/Kg 2.5U mg/Kg

SA191009-40B Total organic carbon 280 mg/Kg 300U mg/Kg
Nitrate as N 2.79 mg/Kg 2.79J+ mg/Kg

SA193-0.5B Nitrate as N 2.64 mg/Kg 2.64J+ mg/Kg

SA193-10B Nitrate as N 1.74 mg/Kg 1.74J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2U mg/Kg

SA193009-1 OB Nitrate as N 1.78 mg/Kg 1.78J+ mg/Kg
Surfactants 0.8 mg/Kg 2.1 U mg/Kg

SA193-25B Nitrate as N 2.10 mg/Kg 2.10J+ mg/Kg

SA193-42B Nitrate as N 10.1 mg/Kg 10.1J+ mg/Kg
Surfactants 1.5 mg/Kg 2.6U mg/Kg

SA193-2.5B Nitrate as N 5.96 mg/Kg 5.96J+ mg/Kg
Surfactants 0.9 mg/Kg 2.1 U mg/Kg

Sample FB080309-SO (from SDG R0904279) 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

FB080309-SO 8/3/09 Alkalinity, total 3.0 mg/L All soil samples in SDG
Alkalinity, bicarbonate 3.0 mg/L R0905539
Ammonia as N 0.113 mg/L
Total organic carbon 1.2 mg/L
Chloride 3.9 mg/L
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

SA213-0.5B Chloride 4.8 mg/Kg 4.8J+ mg/Kg
Nitrate as N 1.05 mg/Kg 1.05J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2U mg/Kg

SA213-14B Chloride 7.8 mg/Kg 7.8J+ mg/Kg
Nitrate as N 2.05 mg/Kg 2.05J+ mg/Kg

SA213-30B Alkalinity, total 172 mg/Kg 172J+ mg/Kg
Alkalinity, bicarbonate 172 mg/Kg 172J+ mg/Kg
Chloride 64.6 mg/Kg 64.6J+ mg/Kg
Nitrate as N 6.91 mg/Kg 6.91 J+ mg/Kg
Surfactants 0.7 mg/Kg 2.8U mg/Kg

SA213-44B Alkalinity, total 87 mg/Kg 87J+ mg/Kg
Alkalinity, bicarbonate 87 mg/Kg 87J+ mg/Kg
Total organic carbon 190 mg/Kg 300U mg/Kg
Chloride 58.9 mg/Kg 58.9J+ mg/Kg
Nitrate as N 5.42 mg/Kg 5.42J+ mg/Kg

SA110-0.5B Alkalinity, total 167 mg/Kg 167J+ mg/Kg
Alkalinity, bicarbonate 163 mg/Kg 163J+ mg/Kg
Nitrate as N 26.6 mg/Kg 26.6J+ mg/Kg
Surfactants 1.3 mg/Kg 2.1 U mg/Kg

SA110-10B Total organic carbon 290 mg/Kg 300U mg/Kg
Chloride 25.9 mg/Kg 25.9J+ mg/Kg
Nitrate as N 2.05 mg/Kg 2.05J+ mg/Kg

SA110-25B Alkalinity, total 131 mg/Kg 131J+ mg/Kg
Alkalinity, bicarbonate 131 mg/Kg 13U+ mg/Kg
Ammonia as N 0.11 mg/Kg 0.68U mg/Kg
Total organic carbon 270 mg/Kg 290U mg/Kg
Chloride 373 mg/Kg 373J+ mg/Kg
Nitrate as N 3.69 mg/Kg 3.69J+ mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA110-37B Nitrate as N 4.98 mg/Kg 4.98J+ mg/Kg

SA110009-37B Nitrate as N 4.32 mg/Kg 4.32J+ mg/Kg
Surfactants 1.4 mg/Kg 3.0U mg/Kg

SA191-0.5B Alkalinity, total 157 mg/Kg 157J+ mg/Kg
Alkalinity, bicarbonate 151 mg/Kg 151J+ mg/Kg
Chloride 283 mg/Kg 283J+ mg/Kg
Nitrate as N 15.5 mg/Kg 15.5J+ mg/Kg
Surfactants 1.3 mg/Kg 2.1 U mg/Kg

SA191-10B Alkalinity, total 246 mg/Kg 246J+ mg/Kg
Alkalinity, bicarbonate 238 mg/Kg 238J+ mg/Kg
Nitrate as N 3.88 mg/Kg 3.88J+ mg/Kg

SA191-25B Alkalinity, total 109 mg/Kg 109J+ mg/Kg
Alkalinity, bicarbonate 109 mg/Kg 109J+ mg/Kg
Chloride 270 mg/Kg 270J+ mg/Kg
Nitrate as N 3.76 mg/Kg 3.76J+ mg/Kg

SA191-40B Alkalinity, total 298 mg/Kg 298J+ mg/Kg
Alkalinity, bicarbonate 292 mg/Kg 292J+ mg/Kg
Nitrate as N 2.80 mg/Kg 2.80J+ mg/Kg
Surfactants 0.9 mg/Kg 2.5U mg/Kg

SA191009-40B Alkalinity, total 291 mg/Kg 291J+ mg/Kg
Alkalinity, bicarbonate 283 mg/Kg 283J+ mg/Kg
Total organic carbon 280 mg/Kg 300U mg/Kg
Nitrate as N 2.79 mg/Kg 2.79J+ mg/Kg

SA193-0.5B Alkalinity, total 126 mg/Kg 126J+ mg/Kg
Alkalinity, bicarbonate 126 mg/Kg 126J+ mg/Kg
Chloride 9.0 mg/Kg 9.0J+ mg/Kg
Nitrate as N 2.64 mg/Kg 2.64J+ mg/Kg

SA193-10B Alkalinity, total 242 mg/Kg 242J+ mg/Kg
Alkalinity, bicarbonate 231 mg/Kg 231J+ mg/Kg
Chloride 8.5 mg/Kg 8.5J+ mg/Kg
Nitrate as N 1.74 mg/Kg 1.74J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2U mg/Kg

SA193009-1 OB Alkalinity, total 269 mg/Kg 269J+ mg/Kg
Alkalinity, bicarbonate 257 mg/Kg 257J+ mg/Kg
Chloride 8.6 mg/Kg 8.6J+ mg/Kg
Nitrate as N 1.78 mg/Kg 1.78J+ mg/Kg
Surfactants 0.8 mg/Kg 2.1 U mg/Kg

SA193-25B Alkalinity, total 172 mg/Kg 172J+ mg/Kg
Alkalinity, bicarbonate 167 mg/Kg 167J+ mg/Kg
Chloride 14.2 mg/Kg 14.2J+ mg/Kg
Nitrate as N 2.10 mg/Kg 2.10J+ mg/Kg
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA193-42B Nitrate as N 10.1 mg/Kg 10.1 J-t- mg/Kg
Surfactants 1.5 mg/Kg 2.6U mg/Kg

SA193-2.5B Alkalinity, total 112 mg/Kg 112J+ mg/Kg
Alkalinity, bicarbonate 112 mg/Kg 112J+ mg/Kg
Chloride 40.1 mg/Kg 40.1J+ mg/Kg
Nitrate as N 5.96 mg/Kg 5.96J+ mg/Kg
Surfactants 0.9 mg/Kg 2.1 U 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

SA213-14BMS Total organic carbon 73 (75-125) _ _ J- (all detects) A
(All soil samples in Sulfate 61 (75-125) - - UJ (all non-detects)
SDG R0905539) Perchlorate 71 (75-125)

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)
Affected
Analyte Flag AorP

SA110-0.5B Dichloroacetate 131 (90-115) Perchlorate J+ (all detects) A

SA110-10B Dichloroacetate 117 (90-115) Perchlorate J+ (all detects) A
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Sample Surrogate %R (Limits)
Affected
Analyte Flag AorP

SA110-25B Dichloroacetate 116 (90-115) Perchlorate J+ (all detects) A

SA110-37B Dichloroacetate 143 (90-115) Perchlorate J+ (all detects) A

SA110009-37B Dichloroacetate 121 (90-115) Perchlorate J+ (all detects) A

SA191-0.5B Dichloroacetate 117 (90-115) Perchlorate J+ (all detects) A

SA191-10B Dichloroacetate 119 (90-115) Perchlorate J+ (all detects) A

SA191-25B Dichloroacetate 154 (90-115) Perchlorate J+ (all detects) A

SA191-40B Dichloroacetate 118 (90-115) Perchlorate J+ (all detects) A

SA193-42B Dichloroacetate 117 (90-115) Perchlorate J+ (all detects) A

SA193-2.5B Dichloroacetate 141 (90-115) Perchlorate 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 R0905539 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 SA110-37B and SA110009-37B, samples SA191-40B and SA191009-40B, and 
samples SA193-10B and SA193009-1 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 AorPSA110-37B SA110009-37B

Alkalinity, total 425 mg/Kg 417 mg/Kg 2 (£50) - - -

Alkalinity, bicarbonate 419 mg/Kg 408 mg/Kg 3 (<50) - - -

Alkalinity, carbonate 6 mg/Kg 9 mg/Kg - 3 (<30) - -

Chloride 959 mg/Kg 819 mg/Kg 16 (<50) - - -

Nitrate as N 4.98 mg/Kg 4.32 mg/Kg 14 (<50) - - -

Bromide 1.5 mg/Kg 1.4 mg/Kg - 0.1 (£1.5) - -

PH 8.58 units 8.44 units 2 (<50) - - -

Sulfate 1280 mg/Kg 932 mg/Kg 31 (<50) - - -

Surfactants 0.8U mg/Kg 1.4 mg/Kg - 0.6 (<3.0) - -

Hexavalent chromium 13.9 mg/Kg 0.26U mg/Kg - 13.64 (<0.60) J (all detects)
UJ (all non-detects)

A

Hexavalent chromium 13.8 mg/Kg 0.26U mg/Kg - 13.54 (£0.60) J (all detects)
UJ (all non-detects)

A

Total organic carbon 380 mg/Kg 590 mg/Kg - 210 (<290) - -

Total phosphorus 622 mg/Kg 698 mg/Kg 12 (£50) - - -

Chlorate 8000 ug/Kg 7880 ug/Kg 2 (£50) - - -

Perchlorate 25100 ug/Kg 23400 ug/Kg 7 (£50) - - -

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorPSA191-40B SA191009-40B

Alkalinity, total 298 mg/Kg 291 mg/Kg 2 (£50) - - -

Alkalinity, bicarbonate 292 mg/Kg 283 mg/Kg 3 (£50) - - -

Alkalinity, carbonate 6 mg/Kg 8 mg/Kg - 2 (<25) - -
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags Aor PSA191-40B SA191009-40B

Chloride 482 mg/Kg 480 mg/Kg 0 (<50) - - -

Nitrate as N 2.80 mg/Kg 2.79 mg/Kg 0 (<50) - - -

pH 8.81 units 8.67 units 2 (<50) - - -

Sulfate 1000 mg/Kg 1270 mg/Kg 24 (<50) - - -

Surfactants 0.9 mg/Kg 0.7U mg/Kg - 0.2 (<2.5) - -

Total organic carbon 400 mg/Kg 280 mg/Kg - 120 (<300) - -

Total phosphorus 720 mg/Kg 716 mg/Kg 1 (<50) - - -

Chlorate 2580 ug/Kg 4080 ug/Kg 45 (<50) - - -

Perchlorate 66100 ug/Kg 83900 ug/Kg 24 (<50) - - -

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags Aor PSA193-10B SA193009-10B

Alkalinity, total 242 mg/Kg 269 mg/Kg 11 (<50) - - -

Alkalinity, bicarbonate 231 mg/Kg 257 mg/Kg 11 (<50) - - -

Alkalinity, carbonate 11 mg/Kg 12 mg/Kg - 1 (<22) - -

Chloride 8.5 mg/Kg 8.6 mg/Kg - 0.1 (<2.2) - -

Nitrate as N 1.74 mg/Kg 1.78 mg/Kg - 0.04 (<0.54) - -

PH 9.08 units 9.17 units 1 (<50) - - -

Sulfate 399 mg/Kg 356 mg/Kg 11 (<50) - -

Surfactants 0.7 mg/Kg 0.8 mg/Kg - 0.1 (£2.2) - -

Total organic carbon 460 mg/Kg 460 mg/Kg - 0 (<290) - -
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorPSA193-10B SA193009-1 OB

Total phosphorus 824 mg/Kg 895 mg/Kg 8 (<50) - - -

Chlorate 1430 ug/Kg 939 ug/Kg - 491 (<540) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0905539

SDG Sample Analyte Flag AorP Reason (Code)

R0905539 EB092909-SO2A4 Hexavalent chromium J- (all detects) P Technical holding times
UJ (all non-detects) (h)

R0905539 EB092909-S01A4 Nitrate as N J- (all detects) P Technical holding times
UJ (all non-detects) (h)

R0905539 SA110-37B Surfactants J- (all detects) P Calibration (CCV %R) (c)
SA110009-37B
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B 
SA193-0.5B
SA193-10B
SA193009-1 OB 
SA193-25B
SA193-42B
SA193-2.5B

UJ (all non-detects)

R0905539 SA213-0.5B Total organic carbon J- (all detects) A Matrix spike/Matrix spike
SA213-14B Sulfate UJ (all non-detects) duplicates (%R) (m)
SA213-30B
SA213-44B
SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B 
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B 
SA193-0.5B
SA193-10B
SA193009-1 OB 
SA193-25B
SA193-42B
SA193-2.5B

Perchlorate

R0905539 SA110-0.5B Perchlorate J+ (all detects) A Surrogate recovery (%R)
SA110-10B
SA110-25B
SA110-37B
SA110009-37B 
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA193-42B
SA193-2.5B

(s)
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SDG Sample Analyte Flag AorP Reason (Code)

R0905539 EB092909-S01A4 All analytes reported below J (all detects) A Sample result verification
EB092909-SO2A4
SA213-0.5B
SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B 
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B 
SA193-0.5B
SA193-10B
SA193009-1 OB 
SA193-25B
SA193-42B
SA193-2.5B

the PQL. (sp)

R0905539 SA110-37B Hexavalent chromium J (all detects) A Field duplicates
SA110009-37B UJ (all non-detects) (Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0905539

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905539 EB092909-SQ1A4 Total organic carbon
Ammonia as N
Total phosphorus

1,0U mg/L 
0.050U mg/L 
0.050U mg/L

A bl

R0905539 EB092909-SO2A4 Total organic carbon
Ammonia as N
Total phosphorus

1,0U mg/L 
0.050U mg/L 
0.050U mg/L

A bi

R0905539 SA213-44B Total organic carbon 300U mg/Kg A bl

R0905539 SA110-10B Total organic carbon 300U mg/Kg A bl

R0905539 SA110-25B Total organic carbon 290U mg/Kg A bl

R0905539 SA191009-40B 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 R0905539

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905539 SA213-0.5B Nitrate as N 1.05J+ mg/Kg A be
Sulfate 77.2J+ mg/Kg
Surfactants 2.2U ug/Kg
Chlorate 230U mg/Kg

R0905539 SA213-14B Nitrate as N 2.05J+ mg/Kg A be
Sulfate 62.1J+ mg/Kg

R0905539 SA213-30B Nitrate as N 6.91 J+ mg/Kg A be
Surfactants 2.8U ug/Kg

R0905539 SA213-44B Total organic carbon 300U mg/Kg A be
Nitrate as N 5.42J+ mg/Kg

R0905539 SA110-0.5B Nitrate as N 26.6J+ mg/Kg A be
Surfactants 2.1 U mg/Kg

R0905539 SA110-10B Total organic carbon 300U mg/Kg A be
Nitrate as N 2.05J+ mg/Kg
Sulfate 97.3J+ mg/Kg

R0905539 SA110-25B Ammonia as N 0.68U mg/Kg A be
Total organic carbon 290U mg/Kg
Nitrate as N 3.69J+ mg/Kg

R0905539 SA110-37B Nitrate as N 4.98J+ mg/Kg A be

R0905539 SA110009-37B Nitrate as N 4.32J+ mg/Kg A be
Surfactants 3.0U mg/Kg

R0905539 SA191-0.5B Nitrate as N 15.5J+ mg/Kg A be
Surfactants 2.1 U mg/Kg

R0905539 SA191-10B Nitrate as N 3.88J+ mg/Kg A be
Sulfate 153J+ mg/Kg

R0905539 SA191-25B Nitrate as N 3.76J+ mg/Kg A be

R0905539 SA191-40B Nitrate as N 2.80J+ mg/Kg A be
Surfactants 2.5U mg/Kg

R0905539 SA191009-40B Total organic carbon 300U mg/Kg A be
Nitrate as N 2.79J+ mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905539 SA193-0.5B Nitrate as N 2.64J+ mg/Kg A be

R0905539 SA193-10B Nitrate as N 1.74J+ mg/Kg A be
Surfactants 2.2U mg/Kg

R0905539 SA193009-1 OB Nitrate as N 1.78J+ mg/Kg A be
Surfactants 2.1 U mg/Kg

R0905539 SA193-25B Nitrate as N 2.10J+ mg/Kg A be

R0905539 SA193-42B Nitrate as N 10.1J+ mg/Kg A be
Surfactants 2.6U mg/Kg

R0905539 SA193-2.5B Nitrate as N 5.96J+ mg/Kg A be
Surfactants 2.1 U mg/Kg

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0905539

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905539 SA213-0.5B Chloride 4.8J+ mg/Kg A bf
Nitrate as N 1.05J+ mg/Kg
Surfactants 2.2U mg/Kg

R0905539 SA213-14B Chloride 7.8 J+ mg/Kg A bf
Nitrate as N 2.05J+ mg/Kg

R0905539 SA213-30B Alkalinity, total 172J+ mg/Kg A bf
Alkalinity, bicarbonate 172J+ mg/Kg
Chloride 64.6J+ mg/Kg
Nitrate as N 6.91 J+ mg/Kg
Surfactants 2.8U mg/Kg

R0905539 SA213-44B Alkalinity, total 87J+ mg/Kg A bf
Alkalinity, bicarbonate 87J+ mg/Kg
Total organic carbon 300U mg/Kg
Chloride 58.9 J+ mg/Kg
Nitrate as N 5.42J+ mg/Kg

R0905539 SA110-0.5B Alkalinity, total 167J+ mg/Kg A bf
Alkalinity, bicarbonate 163J+ mg/Kg
Nitrate as N 26.6J+ mg/Kg
Surfactants 2.1 U mg/Kg
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Modified Final
SDG Sample Analyte Concentration AorP Code

R0905539 SA110-10B Total organic carbon 300U mg/Kg A bf
Chloride 25.9J+ mg/Kg
Nitrate as N 2.05J+ mg/Kg

R0905539 SA110-25B Alkalinity, total 131J+ mg/Kg A bf
Alkalinity, bicarbonate 131J+ mg/Kg
Ammonia as N 0.68U mg/Kg
Total organic carbon 290U mg/Kg
Chloride 373J+ mg/Kg
Nitrate as N 3.69J+ mg/Kg

R0905539 SA110-37B Nitrate as N 4.98J+ mg/Kg A bf

R0905539 SA110009-37B Nitrate as N 4.32J+ mg/Kg A bf
Surfactants 3.0U mg/Kg

R0905539 SA191-0.5B Alkalinity, total 157J+ mg/Kg A bf
Alkalinity, bicarbonate 151J+ mg/Kg
Chloride 283J+ mg/Kg
Nitrate as N 15.5J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905539 SA191-10B Alkalinity, total 246J+ mg/Kg A bf
Alkalinity, bicarbonate 238J+ mg/Kg
Nitrate as N 3.88J+ mg/Kg

R0905539 SA191-25B Alkalinity, total 109J+ mg/Kg A bf
Alkalinity, bicarbonate 109J+ mg/Kg
Chloride 270J+ mg/Kg
Nitrate as N 3.76J+ mg/Kg

R0905539 SA191-40B Alkalinity, total 298J+ mg/Kg A bf
Alkalinity, bicarbonate 292J+ mg/Kg
Nitrate as N 2.80J+ mg/Kg
Surfactants 2.5U mg/Kg

R0905539 SA191009-40B Alkalinity, total 291J+ mg/Kg A bf
Alkalinity, bicarbonate 283J+ mg/Kg
Total organic carbon 300U mg/Kg
Nitrate as N 2.79J+ mg/Kg

R0905539 SA193-0.5B Alkalinity, total 126J+ mg/Kg A bf
Alkalinity, bicarbonate 126J+ mg/Kg
Chloride 9.0J+ mg/Kg
Nitrate as N 2.64J+ mg/Kg

R0905539 SA193-10B Alkalinity, total 242J+ mg/Kg A bf
Alkalinity, bicarbonate 231J+ mg/Kg
Chloride 8.5J+ mg/Kg
Nitrate as N 1.74J+ mg/Kg
Surfactants 2.2U mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905539 SA193009-1 OB Alkalinity, total 269J+ mg/Kg A bf
Alkalinity, bicarbonate 257J+ mg/Kg
Chloride 8.6J+ mg/Kg
Nitrate as N 1.78J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905539 SA193-25B Alkalinity, total 172J+ mg/Kg A bf
Alkalinity, bicarbonate 167J+ mg/Kg
Chloride 14.2J+ mg/Kg
Nitrate as N 2.10J+ mg/Kg

R0905539 SA193-42B Nitrate as N 10.1J+ mg/Kg A bf
Surfactants 2.6U mg/Kg

R0905539 SA193-2.5B Alkalinity, total 112J+ mg/Kg A bf
Alkalinity, bicarbonate 112J+ mg/Kg
Chloride 40.1 J+ mg/Kg
Nitrate as N 5.96J+ mg/Kg
Surfactants 2.1 U mg/Kg
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Tronox Northgate Henderson
LDC #: 22109E6__________  VALIDATION COMPLETENESS WORKSHEET Date:ii£Wf
SDG #: R0905539__________ Stage 2B Page:_LofT~
Laboratory: Columbia Analytical Services Reviewer: cXF~

2nd Reviewer: \j----- -

METHOD: (Analyte) Alkalinity (SM2320BL Ammonia-N (EPA Method 350.IT Bromide. Chloride. Nitrate-N, Sulfate (EPA 
SW846 Method 9056). Cyanide (EPA SW846 Method 9012A). Bresotyed-Hexavaleiil Oltmmium (CPA Method 218^ 
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 notecnn attached \ 
validation findings worksheets. CV\\.0^-'C_ ('~2£0 • C^> >Q)

X/alirfatirtn Aroa r^nmmonte

I. Technical holding times Sampling dates: ^

Ila. Initial calibration A

lib. Calibration verification

III. Blanks

IV Surrogate Spikes

V Matrix Spike/Matrix Spike Duplicates

VI. Duplicates ft Dus?'

VII. Laboratory control samples LC5 ] Q

VIII. Sample result verification N

IX. Overall assessment of data

X. Field duplicates SvV CiOjiO, Cis^) .OSj\cO .

XI hlankc 5^ \ X- . P ^ («CW ztf

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

d Samples:. . „
a\VSo^ tjZ- ■= U>C\ ^r€/^

1 EB092909-S01A4 11 SA110009-37B 21 SA193-42B 31

2 EB092909-SO2A4 12 SA191-0.5B 22 SA193-2.5B 32

3 SA213-0.5B 13 SA191-10B 23 SA213-14BMS 33

4 SA213-14B 14 SA191-25B 24 SA213-14BDUP 34

5 SA213-30B 15 SA191-40B 25 J. twST) 35

6 SA213-44B 16 SA191009-40B 26 £e<q'iAcfc'<oi/4T 3k
7 SA110-0.5B 17 SA193-0.5B 27 \ MS &

8 SA110-10B 18 SA193-10B 28 nU cm

9 SA110-25B 19 SA193009-10B 29 39

10 SA110-37B 20 SA193-25B 30 40

Notes:
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LDC #: 221099b VALIDATION FINDINGS WORKSHEET
SDG #: See Cover Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:___of_
I

Reviewer:
2nd reviewer: \f^

Ram nip ID Matriv Paramptpr

(Nk pH Br Cl NO, NO, SO,, NH, TOC CN Cr6* T-P MBAS^TDS TSS Cond (CIO, CIO, )

2^ (^3 pH |5r Cl NO, NO, SO„ NH, TOC CN Cr T-P MBAS^TDS TSS Cond CIO^

aw (~Nk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-PMBA§>TDS TSS Cond CIO, CIO, J

Lzs Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6' T-P MBAS TDS TSS Cond CIO, j&iey

QC^-Ti Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr* T-P MBAS TDS TSS Cond/CiaScO

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,

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 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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LDC VAUDAT10N RNDINGS WORKSHEET
sdg #• TefihnlMi HfflMinfl Times

,L1
Reviewer: ^rg-

2nd reviewer:
■V

circled dates have exceeded the technicai holding time.
\n WA Were aB samples preserved as applicable to each method ? 
'N N/A Were ail cooler temperatures within validation criteria?_____
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NA
NA

Were field duplicate pairs identified in this SPG?
Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mg/Kg)

RPD (i50) Difference Limits
Qualification 
(Parent only)10 11

Total Alkalinity 425 417 2

Bicarbonate Alkalinity 419 408 3

Carbonate Alkalinity 6 9 3 U30)

Chloride 959 819 16

Nitrate as N 4.98 4.32 14

Bromide 1.5 1.4 0.1 (s1.5)

pH (pH Units) 8.58 8.44 2

Sulfate 1280 932 31

Surfactants 0.8U 1.4 0.6 (*3.0)

Hexavalent Chromium 13.9 0.26U 13.64 (s0.60) J/UJ/A (fd)

Hexavalent Chromium 13.8 0.26U 13.54 (s0.60) J/UJ/A (fd)

TOC 380 590 210 (<290)

Total Phosphorus 622 698 12

Chlorate (ug/Kg) 8000 7880 2

Perchlorate (ug/Kg) 25100 23400 7
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LDC#: 22109E6 
SPG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Inorganics, Method See Cover 

Yk NA Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Paqe:^-~~'Of^> 
Reviewer: Q*2— 

2nd Reviewer: 1/-^

Analyte

Concentration (mg/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)15 16

Total Alkalinity 298 291 2

Bicarbonate Alkalinity 292 283 3

Carbonate Alkalinity 6 8 2 ( = 25)

Chloride 482 480 0

Nitrate as N 2.80 2.79 0

pH (pH Units) 8.81 8.67 2

Sulfate 1000 1270 24

Surfactants 0.9 onU
oru

(S2.5)

TOC 400 280 120 (<300)

Total Phosphorus 720 716 1

Chlorate (ug/Kg) 2580 4080 45

Perchlorate (ug/Kg) 66100 83900 24



LDC#: 22109E6 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Inorganics, Method See Cover

NA
NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Page: /of___'
Reviewer: ort—- 

2nd Reviewer: ^

Analyte

Concentration (mg/Kg)

RPD (i50) Difference Limits
Qualification 
(Parent only)18 19

Total Alkalinity 242 269 11

Bicarbonate Alkalinity 231 257 11

Carbonate Alkalinity 11 12 1 (<22)

Chloride 8.5 8.6 0.1 (s2.2)

Nitrate as N 1.74 1.78 0.04 (s0.54)

pH (pH Units) 9.08 9.17 1

Sulfate 399 356 11

Surfactants 0.7 0.8 0.1 (s2.2)

TOC 460 460 0 (s290)

Total Phosphorus 824 895 8 V.

Chlorate (ug/Kg) 1430 939 491 (<540)



LDC Report# 22109F6

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 30 through October 1, 2009

December 14, 2009

Soil/Water

Wet Chemistry

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905567

Sample Identification

EB093009-SC1A4
RSAQ3-0.5B
RSAQ3009-0.5B
RSAQ3-10B
RSAQ3-25B
RSAQ3-41B
SA190-0.5B
SA190-0.5BRE
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-10B
RSAR4009-10B
RSAR4009-10BRE
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-10B
RSAR3-25B

RSAR3-35B 
RSAR3-38B 
SA190-38BMS 
SA190-38BMSD 
SA190-38BDUP
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Introduction

This data review covers 21 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.
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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 AorP

SA190-0.5BRE 
RSAR4009-1OBRE

Cyanide 16 days 14 days J- (ail detects)
UJ (ail non-detects)

A

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

10/20/09 ccv Surfactants 88.8 (90-110) RSAQ3-0.5B
RSAQ3009-0.5B
RSAQ3-10B

J- (all detects)
UJ (all non-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) Total organic carbon 0.2 mg/L All water samples in SDG R0905567
Ammonia as N 0.016 mg/L
Sulfate 0.13 mg/L
Total phosphorus 0.006 mg/L
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Alkalinity, total
Ammonia as N
Chloride
Sulfate
Total phosphorus

0.5 mg/L
0.0121 mg/L
0.112 mg/L
0.135 mg/L 

0.0063 mg/L

All water samples in SDG R0905567

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate
Sulfate

15 mg/Kg
15 mg/Kg
1.9 mg/Kg

RSAQ3-0.5B
RSAQ3009-0.5B
RSAQ3-10B

ICB/CCB Sulfate 0.332 mg/L RSAQ3-0.5B
RSAQ3009-0.5B
RSAQ3-10B

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate

12 mg/Kg
12 mg/Kg

RSAQ3-25B
RSAQ3-41B
SA190-0.5B
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-10B
RSAR4009-10B
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-10B
RSAR3-25B

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate
Bromide
Sulfate

5 mg/Kg
5 mg/Kg

0.6 mg/Kg
0.7 mg/Kg

RSAR3-35B
RSAR3-38B

PB (prep blank) Total phosphorus 14 mg/Kg RSAQ3-0.5B
RSAQ3009-0.5B
RSAQ3-10B
RSAQ3-25B

ICB/CCB Total phosphorus 0.0064 mg/L RSAQ3-0.5B
RSAQ3009-0.5B
RSAQ3-10B
RSAQ3-25B

PB (prep blank) Total organic carbon 60 mg/Kg RSAR4-0.5B
RSAR4-10B
RSAR4009-10B
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-10B
RSAR3-25B
RSAR3-35B
RSAR3-38B
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Method Blank IP Analyte Concentration Associated Samples

ICB/CCB Total organic carbon 116.0 mg/Kg RSAQ3-0.5B
RSAQ3009-0.5B
RSAQ3-10B
RSAQ3-25B
RSAQ3-41B
SA190-0.5B
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-10B
RSAR4009-10B
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-10B
RSAR3-25B
RSAR3-35B
RSAR3-38B

ICB/CCB Alkalinity, total 0.9 mg/L RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-10B

ICB/CCB Alkalinity, total 0.5 mg/L RSAQ3-0.5B
RSAQ3009-0.5B
RSAQ3-41B
SA190-0.5B
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-10B
RSAR4009-10B
RSAR3-38B

ICB/CCB Cyanide 0.00981 mg/L RSAR3-0.5B
RSAR3-10B
RSAR3-25B
RSAR3-35B
RSAR3-38B

ICB/CCB Nitrite as N 0.0169 mg/L RSAR4-0.5B
RSAR4-1 OB
RSAR4009-10B
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-1 OB
RSAR3-25B
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Total phosphorus 0.0060 mg/L RSAQ3-41B
SA190-0.5B
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-10B
RSAR4009-10B
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-10B
RSAR3-25B
RSAR3-35B
RSAR3-38B

ICB/CCB Sulfate 0.192 mg/L RSAR4-0.5B
RSAR4-10B
RSAR4009-10B

ICB/CCB Bromide
Sulfate

0.076 mg/L
0.050 mg/L

RSAQ3-25B
RSAQ3-41B
SA190-0.5B

ICB/CCB Bromide 0.063 mg/L SA190-25B
SA190-10B

ICB/CCB Sulfate 0.057 mg/L SA190-10B
RSAR4-25B

ICB/CCB Sulfate 0.049 mg/L RSAR4-37B
RSAR3-0.5B

ICB/CCB Sulfate 0.064 mg/L RSAR3-10B
RSAR3-25B
RSAR3-35B

ICB/CCB Sulfate 0.065 mg/L RSAR3-38B

ICB/CCB Chloride 0.094 mg/L SA190-10B
SA190-38B
RSAR4-25B

ICB/CCB Chloride 0.077 mg/L RSAR4-37B

ICB/CCB Chloride 0.098 mg/L RSAR3-25B
RSAR3-35B

ICB/CCB Chloride 0.094 mg/L RSAQ3-10B
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Chloride 0.088 mg/L RSAQ3-41B
SA190-25B
RSAR3-25B

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

EB093009-S01A4 Total organic carbon 0.2 mg/L 1.0U mg/L
Chloride 1.9 mg/L 2.0U mg/L
Total phosphorus 0.011 mg/L 0.050U mg/L

RSAR3-35B Total organic carbon 160 mg/Kg 300U mg/Kg

RSAR3-38B Total organic carbon 220 mg/Kg 290U mg/Kg

Sample EB093009-S01A4 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

EB093009-S01A4 9/29/09 Ammonia as N 0.182 mg/L RSAQ3-0.5B
Total organic carbon 0.2 mg/L RSAQ3009-0.5B
Chloride 1.9 mg/L RSAQ3-10B
Nitrate as N 1.67 mg/L RSAQ3-25B
PH 4.17 units mg/L RSAQ3-41B
Total phosphorus 0.011 mg/L SA190-0.5B
Sulfate 2.1 mg/L SA190-10B
Surfactants 0.051 mg/L SA190-25B

SA190-38B
RSAR4-0.5B
RSAR4-10B
RSAR4009-10B
RSAR4-25B
RSAR4-37B

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

RSAQ3-0.5B Nitrate as N
Surfactants

22.4 mg/Kg
1.1 mg/Kg

22.4J+ mg/Kg
2.1 U mg/Kg

RSAQ3009-0.5B Nitrate as N
Surfactants

19.7 mg/Kg
0.8 mg/Kg

19.7J+ mg/Kg
2.1 U mg/Kg

RSAQ3-1 OB Nitrate as N 3.79 mg/Kg 3.79J+ mg/Kg

RSAQ3-25B Nitrate as N 5.90 mg/Kg 5.90J+ mg/Kg

RSAQ3-41B Nitrate as N 7.02 mg/Kg 7.02J+ mg/Kg

SA190-0.5B Nitrate as N
Sulfate
Surfactants

8.64 mg/Kg
189 mg/Kg
0.7 mg/Kg

8.64J+ mg/Kg
189J+ mg/Kg
2.1 U mg/Kg

SA190-10B Nitrate as N
Sulfate
Surfactants

8.95 mg/Kg
152 mg/Kg
0.7 mg/Kg

8.95J+ mg/Kg
152J+ mg/Kg
2.2U mg/Kg

SA190-25B Nitrate as N 19.2 mg/Kg 19.2J+ mg/Kg

SA190-38B Nitrate as N 6.37 mg/Kg 6.37J+ mg/Kg

RSAR4-0.5B Nitrate as N
Sulfate

1.71 mg/Kg
37.0 mg/Kg

1.71J+ mg/Kg 
37.0J+ mg/Kg

RSAR4-1 OB Nitrate as N
Sulfate

1.12 mg/Kg
24.7 mg/Kg

1.12J+ mg/Kg 
24.7J+ mg/Kg

RSAR4009-1 OB Nitrate as N
Sulfate

1.07 mg/Kg
33.4 mg/Kg

1.07J+ mg/Kg 
33.4J+ mg/Kg

RSAR4-25B Nitrate as N 4.45 mg/Kg 4.45J+ mg/Kg

RSAR4-37B Nitrate as N 9.81 mg/Kg 9.81 J+ mg/Kg

Sample FB080309-SO (from SDG R0904279) was identified as a field blank. No 
contaminant concentrations were found in this blank with the following exceptions:
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Sampling
Field Blank ID Date Analyte Concentration Associated Samples

FB080309-SO 8/3/09 Alkalinity, total 3.0 mg/L RSAQ3-0.5B
Alkalinity, bicarbonate 3.0 mg/L RSAQ3009-0.5B
Ammonia as N 0.113 mg/L RSAQ3-10B
Total organic carbon 1.2 mg/L RSAQ3-25B
Chloride 3.9 mg/L RSAQ3-41B
Nitrate as N 0.65 mg/L SA190-0.5B
pH 6.48 units SA190-10B
Total phosphorus 0.015 mg/L SA190-25B
Total dissolved solids 22 mg/L SA190-38B
Sulfate 1.6 mg/L RSAR4-0.5B
Surfactants 0.043 mg/L RSAR4-10B

RSAR4009-1 OB
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-10B
RSAR3-25B
RSAR3-35B
RSAR3-38B

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

RSAQ3-0.5B Chloride 163 mg/Kg 163J+ mg/Kg
Nitrate as N 22.4 mg/Kg 22.4J+ mg/Kg
Surfactants 1.1 mg/Kg 2.1 U mg/Kg

RSAQ3009-0.5B Chloride 158 mg/Kg 158J+ mg/Kg
Nitrate as N 19.7 mg/Kg 19.7J+ mg/Kg
Surfactants 0.8 mg/Kg 2.1 U mg/Kg

RSAQ3-10B Alkalinity, total 142 mg/Kg 142J+ mg/Kg
Alkalinity, bicarbonate 142 mg/Kg 142J+ mg/Kg
Chloride 98.4 mg/Kg 98.4J+ mg/Kg
Nitrate as N 3.79 mg/Kg 3.79J+ mg/Kg

RSAQ3-25B Alkalinity, total 77 mg/Kg 77J+ mg/Kg
Alkalinity, bicarbonate 77 mg/Kg 77 J+ mg/Kg
Chloride 92.6 mg/Kg 92.6J+ mg/Kg
Nitrate as N 5.90 mg/Kg 5.90J+ mg/Kg

RSAQ3-41B Alkalinity, total 36 mg/Kg 36J+ mg/Kg
Alkalinity, bicarbonate 30 mg/Kg 30 J+ mg/Kg
Chloride 372 mg/Kg 372J+ mg/Kg
Nitrate as N 7.02 mg/Kg 7.02J+ mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA190-0.5B Alkalinity, total 293 mg/Kg 293J+ mg/Kg
Alkalinity, bicarbonate 284 mg/Kg 284J+ mg/Kg
Chloride 22.3 mg/Kg 22.3J+ mg/Kg
Nitrate as N 8.64 mg/Kg 8.64J+ mg/Kg
Surfactants 0.7 mg/Kg 2.1 mg/Kg

SA190-10B Chloride 172 mg/Kg 172J+ mg/Kg
Nitrate as N 8.95 mg/Kg 8.95 J+ mg/Kg
Surfactants 0.7 mg/Kg 2.2 mg/Kg

SA190-25B Nitrate as N 19.2 mg/Kg 19.2J+ mg/Kg

SA190-38B Nitrate as N 6.37 mg/Kg 6.37J+ mg/Kg

RSAR4-0.5B Chloride 94.3 mg/Kg 94.3 J+ mg/Kg
Nitrate as N 1.71 mg/Kg 1.71J+ mg/Kg

RSAR4-1 OB Chloride 12.4 mg/Kg 12.4J+ mg/Kg
Nitrate as N 1.12 mg/Kg 1.12J+ mg/Kg

RSAR4009-1 OB Chloride 11.5 mg/Kg 11.5J+ mg/Kg
Nitrate as N 1.07 mg/Kg 1.07J+ mg/Kg

RSAR4-25B Alkalinity, total 38 mg/Kg 38J+ mg/Kg
Alkalinity, bicarbonate 27 mg/Kg 27J+ mg/Kg
Chloride 289 mg/Kg 289J+ mg/Kg
Nitrate as N 4.45 mg/Kg 4.45J+ mg/Kg

RSAR4-37B Chloride 302 mg/Kg 302J+ mg/Kg
Nitrate as N 9.81 mg/Kg 9.81 J+ mg/Kg

RSAR3-0.5B Chloride 17.8 mg/Kg 17.8J+ mg/Kg
Nitrate as N 2.04 mg/Kg 2.04J+ mg/Kg

RSAR3-1 OB Chloride 8.7 mg/Kg 8.7J+ mg/Kg
Nitrate as N 1.52 mg/Kg 1.52J+ mg/Kg

RSAR3-25B Alkalinity, total 136 mg/Kg 136J+ mg/Kg
Alkalinity, bicarbonate 136 mg/Kg 136J+ mg/Kg
Nitrate as N 12.7 mg/Kg 12.7J+ mg/Kg
Surfactants 1.1 mg/Kg 2.7U mg/Kg

RSAR3-35B Alkalinity, total 121 mg/Kg 121J+ mg/Kg
Alkalinity, bicarbonate 121 mg/Kg 121J+ mg/Kg
Total organic carbon 160 mg/Kg 300U mg/Kg
Chloride 236 mg/Kg 236J+ mg/Kg
Nitrate as N 5.62 mg/Kg 5.62J+ mg/Kg
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

RSAR3-38B Total organic carbon 220 mg/Kg 290U mg/Kg
Chloride 327 mg/Kg 327J+ mg/Kg
Nitrate as N 7.49 mg/Kg 7.49J+ mg/Kg
Surfactants 1 mg/Kg 3.2Umg/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

SA190-38BMS Alkalinity, total 57 (75-125) _ Alkalinity, total J- (all detects) A
(RSAQ3-0.5B Alkalinity, bicarbonate UJ (all non-detects)
RSAQ3009-0.5B 
RSAQ3-1 OB 
RSAQ3-25B
RSAQ3-41B
SA190-0.5B
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-1 OB
RSAR4009-1 OB
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-10B
RSAR3-25B
RSAR3-35B
RSAR3-38B)

Surfactants 73 (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 with the following exceptions:
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Sample Surrogate %R (Limits) Analyte Flag AorP

RSAQ3-41B Dichloroacetate 123 (90-115) Chlorate J+ (all detects) A

RSAR4-1 OB Dichloroacetate 82 (90-115) Chlorate J- (all detects)
UJ (all non-detects)

A

RSAR4009-1 OB Dichloroacetate 138 (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 R0905567 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 Compound Flag AorP

SA190-0.5BRE
RSAR4009-1 OBRE

Cyanide X A

Data flags are summarized at the end of this report if data has been qualified.

X. Field Duplicates

Samples RSAQ3-0.5B and RSAQ3009-0.5B, samples RSAR4-10B and RSAR4009-1 OB, 
and samples RSAR4-10B and RSAR4009-1 OBRE 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 PRSAQ3-0.5B RSAQ3009-0.5B

Alkalinity, total 1070 mg/Kg 1190 mg/Kg 11 (<50) - - -

Alkalinity, bicarbonate 1010 mg/Kg 1120 mg/Kg 10 (<50) - - -

Alkalinity, carbonate 68 mg/Kg 74 mg/Kg - 6 (<21) - -

Chloride 163 mg/Kg 158 mg/Kg 3 (<50) - - -

Nitrate as N 22.4 mg/Kg 19.7 mg/Kg 13 (<50) - - -

Cyanide 0.72 mg/Kg 0.42U mg/Kg - 0.3 (<0.99) - -

pH 10.00 units 9.98 units 0 (<50) - - -

Sulfate 337 mg/Kg 221 mg/Kg 42 (<50) - - -

Surfactants 1.1 mg/Kg 0.8 mg/Kg - 0.3 (<2.1) - -

Hexavalent chromium 0.40 mg/Kg 0.63 mg/Kg - 0.23 (<0.43) - -

Hexavalent chromium 0.40 mg/Kg 0.64 mg/Kg - 0.24 (<0.43) - -

Total organic carbon 4210 mg/Kg 3270 mg/Kg 25 (<50) - - -

Total phosphorus 761 mg/Kg 600 mg/Kg 24 (<50) - - -

Chlorate 1440 ug/Kg 1690 ug/Kg 16 (<50) - - -

Perchlorate 90600 ug/Kg 112000 ug/Kg 21 (<50) - - -

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorPRSAR4-10B RSAR4009-1 OB

Alkalinity, total 460 mg/Kg 407 mg/Kg 12 (<50) - - -

Alkalinity, bicarbonate 439 mg/Kg 386 mg/Kg 13 (<50) - - -

Alkalinity, carbonate 22 mg/Kg 21 mg/Kg - 1 (<21) - -

V:\LOGIN\TRONOXNG\22109F6.TR3 14



Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags A or PRSAR4-1 OB RSAR4009-10B

Chloride 12.4 mg/Kg 11.5 mg/Kg 8 (<50) - - -

Nitrate as N 1.12 mg/Kg 1.07 mg/Kg - 0.05 (£0.54) - -

Cyanide 0.47 mg/Kg 0.90 mg/Kg - 0.43 (<0.96) - -

PH 9.84 units 9.75 units 1 (<50) - - -

Sulfate 24.7 mg/Kg 33.4 mg/Kg 30 (<50) - - -

Total organic carbon 600 mg/Kg 440 mg/Kg - 160 (<300) - -

Total phosphorus 901 mg/Kg 886 mg/Kg 2 (<50) - . - -

Chlorate 1030 ug/Kg 1000 ug/Kg 3 (<50) - - -

Perchlorate 1060 ug/Kg 1130 ug/Kg - 70 (<540) - -

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorPRSAR4-10B RSAR4009-1 OBRE

Cyanide 0.47 mg/Kg 0.42U mg/Kg - 0.05 (<0.96) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0905567

SDG Sample Analyte Flag A or P Reason (Code)

R0905567 SA190-0.5BRE Cyanide J- (all detects) A Technical holding times
RSAR4009-1 OBRE UJ (all non-detects) (h)

R0905567 RSAQ3-0.5B Surfactants J- (all detects) P Calibration (CCV %R) (c)
RSAQ3009-0.5B 
RSAQ3-1 OB

UJ (all non-detects)

R0905567 RSAQ3-0.5B Alkalinity, total J- (all detects) A Matrix spike/Matrix spike
RSAQ3009-0.5B Alkalinity, bicarbonate UJ (all non-detects) duplicates (%R) (m)
RSAQ3-1 OB
RSAQ3-25B
RSAQ3-41B
SA190-0.5B
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-1 OB 
RSAR4009-1 OB 
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-10B
RSAR3-25B
RSAR3-35B
RSAR3-38B

Surfactants

R0905567 RSAQ3-41B Chlorate J+ (all detects) A Surrogate spikes (%R)
RSAR4009-1 OB (s)

R0905567 RSAR4-1 OB Chlorate J- (all detects) A Surrogate spikes (%R)
UJ (all non-detects) (s)
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SDG Sample Analyte Flag AorP Reason (Code)

R0905567 EB093009-S01A4 
RSAQ3-0.5B 
RSAQ3009-0.5B 
RSAQ3-10B
RSAQ3-25B
RSAQ3-41B
SA190-0.5B
SA190-0.5BRE
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-1 OB 
RSAR4009-1 OB 
RSAR4009-1 OBRE 
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-1 OB
RSAR3-25B
RSAR3-35B
RSAR3-38B

All analytes reported below 
the PQL.

J (all detects) A Sample result verification 
(sp)

R0905567 SA190-0.5BRE 
RSAR4009-1 OBRE

Cyanide X A Overall assessment of 
data (o)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0905567

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905567 EB093009-S01A4 Total organic carbon
Chloride
Total phosphorus

1.0U mg/L
2.0U mg/L 

0.050U mg/L

A bl

R0905567 RSAR3-35B Total organic carbon 300U mg/Kg A bl

R0905567 RSAR3-38B 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 R0905567

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905567 RSAQ3-0.5B Nitrate as N 22.4J+ mg/Kg A be
Surfactants 2.1 U mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905567 RSAQ3009-0.5B Nitrate as N
Surfactants

19.7J+ mg/Kg
2.1 U mg/Kg

A be

R0905567 RSAQ3-1 OB Nitrate as N 3.79J+ mg/Kg A be

R0905567 RSAQ3-25B Nitrate as N 5.90J+ mg/Kg A be

R0905567 RSAQ3-41B Nitrate as N 7.02J+ mg/Kg A be

R0905567 SA190-0.5B Nitrate as N
Sulfate
Surfactants

8.64J+ mg/Kg 
189J+ mg/Kg
2.1 U mg/Kg

A be

R0905567 SA190-10B Nitrate as N
Sulfate
Surfactants

8.95 J+ mg/Kg 
152J+ mg/Kg
2.2U mg/Kg

A be

R0905567 SA190-25B Nitrate as N 19.2J+ mg/Kg A be

R0905567 SA190-38B Nitrate as N 6.37J+ mg/Kg A be

R0905567 RSAR4-0.5B Nitrate as N
Sulfate

1.71J+ mg/Kg 
37.0J+ mg/Kg

A be

R0905567 RSAR4-1 OB Nitrate as N
Sulfate

1.12J+ mg/Kg 
24.7J+ mg/Kg

A be

R0905567 RSAR4009-1 OB Nitrate as N
Sulfate

1.07J+ mg/Kg 
33.4J+ mg/Kg

A be

R0905567 RSAR4-25B Nitrate as N 4.45J+ mg/Kg A be

R0905567 RSAR4-37B Nitrate as N 9.81 J+ mg/Kg A be

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0905567

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905567 RSAQ3-0.5B Chloride 163J+ mg/Kg A bf
Nitrate as N 22.4 J+ mg/Kg
Surfactants 2.1 U mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0905567 RSAQ3009-0.5B Chloride 158J+ mg/Kg A bf
Nitrate as N 19.7J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0905567 RSAQ3-1 OB Alkalinity, total 142J+ mg/Kg A bf
Alkalinity, bicarbonate 142J+ mg/Kg
Chloride 98.4J+ mg/Kg
Nitrate as N 3.79J+ mg/Kg

R0905567 RSAQ3-25B Alkalinity, total 77J+ mg/Kg A bf
Alkalinity, bicarbonate 77J+ mg/Kg
Chloride 92.6J+ mg/Kg
Nitrate as N 5.90J+ mg/Kg

R0905567 RSAQ3-41B Alkalinity, total 36J+ mg/Kg A bf
Alkalinity, bicarbonate 30J+ mg/Kg
Chloride 372J+ mg/Kg
Nitrate as N 7.02J+ mg/Kg

R0905567 SA190-0.5B Alkalinity, total 293J+ mg/Kg A bf
Alkalinity, bicarbonate 284J+ mg/Kg
Chloride 22.3J+ mg/Kg
Nitrate as N 8.64J+ mg/Kg
Surfactants 2.1 mg/Kg

R0905567 SA190-10B Chloride 172J+ mg/Kg A bf
Nitrate as N 8.95J+ mg/Kg
Surfactants 2.2 mg/Kg

R0905567 SA190-25B Nitrate as N 19.2J+ mg/Kg A bf

R0905567 SA190-38B Nitrate as N 6.37J+ mg/Kg A bf

R0905567 RSAR4-0.5B Chloride 94.3 J+ mg/Kg A bf
Nitrate as N 1.71J+ mg/Kg

R0905567 RSAR4-1 OB Chloride 12.4J+ mg/Kg A bf
Nitrate as N 1.12J+ mg/Kg

R0905567 RSAR4009-1 OB Chloride 11.5J+ mg/Kg A bf
Nitrate as N 1.07J+ mg/Kg

R0905567 RSAR4-25B Alkalinity, total 38 J+ mg/Kg A bf
Alkalinity, bicarbonate 27 J+ mg/Kg
Chloride 289J+ mg/Kg
Nitrate as N 4.45 J+ mg/Kg

R0905567 RSAR4-37B Chloride 302J+ mg/Kg A bf
Nitrate as N 9.81 J+ mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0905567 RSAR3-0.5B Chloride 17.8J+ mg/Kg A bf
Nitrate as N 2.04J+ mg/Kg

R0905567 RSAR3-1 OB Chloride 8.7J+ mg/Kg A bf
Nitrate as N 1.52J+ mg/Kg

R0905567 RSAR3-25B Alkalinity, total 136J+ mg/Kg A bf
Alkalinity, bicarbonate 136J+ mg/Kg
Nitrate as N 12.7J+ mg/Kg
Surfactants 2.7U mg/Kg

R0905567 RSAR3-35B Alkalinity, total 121J+ mg/Kg A bf
Alkalinity, bicarbonate 121J+ mg/Kg
Total organic carbon 300U mg/Kg
Chloride 236J+ mg/Kg
Nitrate as N 5.62J+ mg/Kg

R0905567 RSAR3-38B Total organic carbon 290U mg/Kg A bf
Chloride 327J+ mg/Kg
Nitrate as N 7.49J+ mg/Kg
Surfactants 3.2Umg/Kg
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Tronox Northgate Henderson
LDC#: 22109F6 VALIDATION COMPLETENESS WORKSHEET Date JMTCP)
SDG #: R0905567 Stage 2B Page: V- of \
Laboratory: Columbia Analytical Services Reviewer:

2nd Reviewer: ^——

METHOD: (Analvte) Alkalinity (SM2320BL Ammonia-N (ERA Method 350.1). Bromide. Chloride. Nitrate-N. Sulfate (ERA 
SW846 Method 9056), Chlorate (ERA Method 300.1L Cyanide (ERA SW846 Method 9012A), -Dissolved Hexavatenl ClTrorrmjnn 
(CPA Mcthod-£4&6L Hexavalent Chromium (ERA SW846 Method 7199V 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.

<*)

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

v,iidMedsmg^So,le|CL^ t

1 EB093009-S01A4 11 SA190-38B 21 RSAR3-35B 31

2 RSAQ3-0.5B 12 RSAR4-0.5B _ RSAR3-38B 32 W53

3 RSAQ3009-0.5B 13 RSAR4-10B 23 SA190-38BMS 33

4 RSAQ3-10B 14 RSAR4009-10B 24 SA190-38BMSD 34

5 RSAQ3-25B 15 RSAR4009-1 OBRE 25 SA190-38BDUP 35

6 RSAQ3-41B 16 RSAR4-25B 26 36

7 SA190-0.5B 17 RSAR4-37B 27 37

8 SA190-0.5BRE 18 RSAR3-0.5B 28 38

9 SA190-10B 19 RSAR3-10B 29 39

10 SA190-25B 20 RSAR3-25B 30 40

Notes:

X/atirlfitinn Aroa nnmrrwantc

I. Technical holding times Sampling dates: ^ t3>0/~ I O / I 1 f) Of

Ha. Initial calibration A .
lib. Calibration verification

III. Blanks

IV Surrogate Spikes sv

V Matrix Spike/Matrix Spike Duplicates Sw/

VI. Duplicates Dap
VII. Laboratory control samples A i7s/P
VIII. Sample result verification ‘

IX. Overall assessment of data GW

X. Field duplicates SW

Yl FiolH hlanlvc - T * r<b - Pe>0S<0lcR'5O CsobuftfieNru

22109F6W.wpd



All circled methods are applicable to each sample.

LDC #: 22109^6 VALIDATION FINDINGS WORKSHEET
SDG #: See Cover Sample Specific Analysis Reference

Page:\
\

Reviewer:
2nd reviewer: \s——-

£amnlp IH Matriv Paramator ..---- -—.

Br Cl NO, NO, SO, NH, TOC CN Cr^ T-P MBa£>TDS TSS Cond^CIO, CloT\)

Aik pH Br Cl NO, NO, SO, NH, TOC 6nW+ T-P MBAS TDS TSS Cond CIO, CIO,
V Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Gets (Alk )pH(Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBT^ TDS TSS Cond fCIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

v ,15 ('Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MB£$ 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,

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 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 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,

Comments:
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ldc #: 12,10^ VALIDATION FINDINGS WORKSHEET
Sdg CO&l___  Technical Holding Tlmeg Reviewer. C(f^

2nd reviewer: ^—1

I circled dates have exceeded the technical holding time.
N N/A Were afl samples preserved as applicable to each method ?

Method: qoiT-

Parameters: Q.V

Technical boldine time: \ 4/0^143-

Sample ID
Sampling !

date

- ■ ■ ....... u
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis
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LDC#: 22109F6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

v Z_
Page:___of___

Reviewer:
2nd Reviewer:

YN\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 (*50) Difference Limits
Qualification 
(Parent only)2 3

Total Alkalinity 1070 1190 11

Bicarbonate Alkalinity 1010 1120 10

Carbonate Alkalinity 68 74 6 (i21)

Chloride 163 158 3

Nitrate as N 22.4 19.7 13

Cyanide 0.72 0.42U 0.3 (i0.99) .

pH (pH Units) 10.00 9.98 0

Sulfate 337 221 42

Surfactants 1.1 0.8 0.3 (£2.1)

Hexavalent Chromium 0.40 0.63 0.23 (£0.43)

Hexavalent Chromium 0.40 0.64 0.24 (£0.43)

TOC 4210 3270 25

Total Phosphorus 761 600 24

Chlorate (ug/Kg) 1440 1690 16

Perchlorate (ug/Kg) 90600 112000 21

V:\FIELD DUPLICATES\FDJnorganic\22109F6.wpd



LDC#: 22109F6 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Inorganics, Method See Cover

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Pag£t_°f___^
Reviewer: (2±^~~

2nd Reviewer:

Analyte

Concentration (mq/Kq)

RPD (*50) Difference Limits
Qualification 
(Parent only)13 14

Total Alkalinity 460 407 12

Bicarbonate Alkalinity 439 386 13

Carbonate Alkalinity 22 21 1 (*21)

Chloride 12.4 11.5 8

Nitrate as N 1.12 1.07 0.05 (sO.54)

Cyanide 0.47 0.90 0.43 (£0.96)

pH (pH Units) 9.84 9.75 1

Sulfate 24.7 33.4 30

TOC 600 440 160 (s300)

Total Phosphorus 901 886 2

Chlorate (ug/Kg) 1030 1000 3

Perchlorate (ug/Kg) 1060 1130 70 (£540)

Analyte

Concentration (mq/Kq)

RPD (£50) Difference Limits
Qualification 
(Parent only)13 15

Cyanide 0.47 0.42U 0.05 (£0.96)



LDC Report# 22109G6

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

November 1 through November 5, 2009

December 14, 2009

Soil

Wet Chemistry 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905626

Sample Identification

RSAR3-0.5BSPLP2
RSAR3-0.5BSPLP3
RSAR3-35BSPLP2
RSAR3-35BSPLP3
RSAQ4-10BSPLP2
RSAQ4-10BSPLP3
RSAQ4-32BSPLP2
RSAQ4-32BSPLP3
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Introduction

This data review covers 8 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 353.2 for Nitrite as Nitrogen, ERA Method 120.1 for Conductivity, 
ERA SW 846 Method 9012A for Cyanide, ERA SW 846 Method 7199 for Hexavalent 
Chromium, ERA SW 846 Method 9040B for pH, Standard Method 5540C for 
Surfactants, ERA Method 365.1 for Total Phosphorus, Standard Method 2540C for 
Total Dissolved Solids, ERA SW 846 Method 9060 for Total Organic Carbon, ERA 
Method 300.1 for Chlorate, ERA Method 314.0 for Perchlorate, and Standard Method 
2540D for Total Suspended Solids.

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.

V:\UOGIN\TRONOXNG\22109G6.TR4 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

V:\LOGIN\TRONOXNG\22109G6.TR4 3



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 AorP

RSAR3-0.5BSPLP2
RSAR3-35BSPLP2

Hexavalent chromium 28.5 & 29.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

RSAQ4-10BSPLP2 Hexavalent chromium 28.75 & 30.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

RSAQ4-32BSPLP2 Hexavalent chromium 29 & 30.5 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.

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 RSAR3-0.5BSPLP2
Alkalinity, bicarbonate 1.0 mg/L RSAR3-35BSPLP2
Conductivity 8.05 umhos/cm RSAQ4-10BSPLP2
Ammonia as N 0.036 mg/L RSAQ4-32BSPLP2
Nitrate as N 0.125 mg/L
Nitrite as N 0.008 mg/L
pH 4.98 units
Chloride 0.09 mg/L
Sulfate 0.72 mg/L
Total phosphorus 0.01 mg/L

V:\LOGIN\TRONOXNG\22109G6.TR4 4



Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total 1.1 mg/L RSAR3-0.5BSPLP3
Alkalinity, bicarbonate 1.1 mg/L RSAR3-35BSPLP3
Conductivity 1.83 umhos/cm RSAQ4-10BSPLP3
Ammonia as N 0.038 mg/L RSAQ4-32BSPLP3
pH 6.61 units
Chloride 0.1 mg/L
Total phosphorus 0.009 mg/L

ICB/CCB Chloride 0.085 mg/L RSAQ4-32BSPLP3
Sulfate 0.193 mg/L

ICB/CCB Sulfate 0.192 mg/L RSAR3-0.5BSPLP2
RSAQ4-10BSPLP2

ICB/CCB Chloride 0.105 mg/L RSAR3-0.5BSPLP3
Sulfate 0.124 mg/L RSAQ4-10BSPLP3

ICB/CCB Sulfate 0.069 mg/L RSAR3-35BSPLP2
RSAR3-35BSPLP3
RSAQ4-32BSPLP2

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

RSAR3-0.5BSPLP2 Ammonia as N 0.031 mg/L 0.050U mg/L
Nitrate as N 0.275 mg/L 0.275J+ mg/L
Nitrite as N 0.01 mg/L 0.01 U mg/L
Total phosphorus 0.026 mg/L 0.050U mg/L

RSAR3-35BSPLP2 Nitrate as N 0.382 mg/L 0.382J+ mg/L
Nitrite as N 0.009 mg/L 0.010U mg/L
Total phosphorus 0.007 mg/L 0.050U mg/L

RSAQ4-10BSPLP2 Nitrate as N 0.216 mg/L 0.216J+ mg/L
Sulfate 6.64 mg/L 6.64J+ mg/L

RSAQ4-32BSPLP2 Ammonia as N 0.043 mg/L 0.050U mg/L
Nitrate as N 0.489 mg/L 0.489J+ mg/L
Nitrite as N 0.009 mg/L 0.010U mg/L
Total phosphorus 0.007 mg/L 0.050U mg/L

RSAR3-0.5BSPLP3 Ammonia as N 0.024 mg/L 0.050U mg/L
Total phosphorus 0.020 mg/L 0.050U mg/L

RSAR3-35BSPLP3 Ammonia as N 0.035 mg/L 0.050U mg/L
Total phosphorus 0.008 mg/L 0.050U mg/L

V:\LOGIN\TRONOXNG\22109G6.TR4 5



Sample Analyte
Reported

Concentration
Modified Final 
Concentration

RSAQ4-10BSPLP3 Total phosphorus 0.007 mg/L 0.050U mg/L

RSAQ4-32BSPLP3 Ammonia as N 0.021 mg/L 0.050U mg/L
Total phosphorus 0.009 mg/L 0.050U mg/L

No field blanks were identified in this SDG.

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.

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. AH 
surrogate recoveries (%R) were within QC limits.

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 R0905626 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.
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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 R0905626

SDG Sample Analyte Flag A or P Reason (Code)

R0905626 RSAR3-0.5BSPLP2 
RSAR3-35BSPLP2 
RSAQ4-10BSPLP2 
RSAQ4-32BSPLP2

Hexavalent chromium J- (all detects)
UJ (all non-detects)

P Technical holding times 
(h)

R0905626 RSAR3-0.5BSPLP2 
RSAR3-0.5BSPLP3 
RSAR3-35BSPLP2 
RSAR3-35BSPLP3 
RSAQ4-10BSPLP2 
RSAQ4-10BSPLP3 
RSAQ4-32BSPLP2 
RSAQ4-32BSPLP3

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 R0905626

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0905626 RSAR3-0.5BSPLP2 Ammonia as N 0.050U mg/L A bl
Nitrate as N 0.275J+ mg/L
Nitrite as N 0.01 U mg/L
Total phosphorus 0.050U mg/L

R0905626 RSAR3-35BSPLP2 Nitrate as N 0.382J+ mg/L A bl
Nitrite as N 0.010U mg/L
Total phosphorus 0.050U mg/L

R0905626 RSAQ4-10BSPLP2 Nitrate as N 0.216J+ mg/L A bl
Sulfate 6.64J+ mg/L

R0905626 RSAQ4-32BSPLP2 Ammonia as N 0.050U mg/L A bl
Nitrate as N 0.489J+ mg/L
Nitrite as N 0.010U mg/L
Total phosphorus 0.050U mg/L

R0905626 RSAR3-0.5BSPLP3 Ammonia as N 0.050U mg/L A bl
Total phosphorus 0.050U mg/L

R0905626 RSAR3-35BSPLP3 Ammonia as N 0.050U mg/L A bl
Total phosphorus 0.050U mg/L

R0905626 RSAQ4-10BSPLP3 Total phosphorus 0.050U mg/L A bl

V:\LOGIN\TRONOXNG\22109G6.TR4 8



Modified Final
SDG Sample Analyte Concentration Aor P Code

R0905626 RSAQ4-32BSPLP3 Ammonia as N 0.050U mg/L A bl
Total phosphorus 0.050U mg/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0905626

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22109G6.TR4 9



Tronox Northgate Henderson
LDC #: 22109G6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905626__________ Staged
Laboratory: Columbia Analytical Services

Page: t of l 
Reviewer: C 

2nd Reviewer: Y/^

METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-N (ERA Method 350.1), Bromide. Chloride. Nitrito-N, Sulfate (ERA 
SW846 Method 9056). Nitrite-N (ERA Method 353.2). Conductivity (ERA Method 120.1). Cyanide (ERA SW846 Method 9012A). 
Hexavalent Chromium (ERA SW846 Method 7199), pH (ERA SW846 Method 9040B). Surfactants (SM5540C). Total 
Phosphorus (ERA Method 365.1). TPS (SM2540CV TSS (SM2540DVTQCL C9O6C0 CkVoGvCCXub. \ ^ perLcV\V3C«He.t^lHX)) 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

X/aliHafinn Aroa Primmontc

I. Technical holding times Sampling dates: \| / I / (0^-7 " ( / S/ C)^~/

Ila. Initial calibration A
w i l l \. II /

lib. Calibration verification A

III. Blanks

IV Surrogate A

V Matrix Spike/Matrix Spike Duplicates hJ CVvCA-t kXip A

VI. Duplicates

VII. Laboratory control samples A- i r.s

VIII. Sample result verification

IX. Overall assessment of data A
X. Field duplicates /V'
XI Field blanks 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; ,

i RSAR3-0.5BSPLP2 11 21 31

2 RSAR3-0.5BSPLP3 12 22 32

3 RSAR3-35BSPLP2 13 23 33

4 RSAR3-35BSPLP3 14 24 34

5 RSAQ4-10BSPLP2 15 25 35

6 RSAQ4-10BSPLP3 16 26 36

7 RSAQ4-32BSPLP2 17 27 37

8 RSAQ4-32BSPLP3 18 28 38

9 19 29 39

10 20 30 40

Notes:

22109G6W.wpd



LDC#. 'ZZ.V&iQib
SDG# <^g_Cev#V.

VALIDATION FINDINGS CHECKLIST Pane- of *Z_ 
Reviewer~^<^- 

2nd Reviewer

Method:lnorganics (ERA Method

Were all instruments ca&rateddailv. each set-uptime?
Were the oraoer number of standards used? u-"' — .

Were all initial calfeiation correlation coefficients > 0.995? i-" ■—•

Were all initial and continuing caBxa&on verification %Rs within the 90-110% QC 
limits?
Were htrant checks oerformed as recurred? (Level (V only) '
Were balance checks performed as required? (level IV only)__

—n—

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 dupEcate(DUP) analyzed for each matrix in this 
SDG? If no, indicate which matret does not have an associated MS/MSD or 
MS/DUP. SoD/Water.___________________________________
Were the MS/MSD percent recoveries (%R) and dte relative peroent differences 
(RPD) wfthin the 75-125 QC limits? if the sample concentration exceeded the splks 
concentration bv a factor of 4 or more, no action was taken._____________
Were the MS/MSD or duplicate relative percent differences (RPD) <20% for 
vraters and <35% for SOB samples? A control limit of <CRDL(<2XCRDL for soB) 
was used for samples that were < 5X the CRDL including when onV one of the 

ite sample values were <5X the CRDl
BSH wmmmm

Was an LCSanavteed for this SPG?
Was an LCS analyzed per extraction batch?
were me LCS percent reeovenes(%R) and relative percent difference (RPD) 
within the 80-120% 185.115% for Method 300.01 QC limits?

Were performance evaluation (PB samples performed?
\Metws CAfahwatfftn. /PffN sarMfm

WETOEPA1V version 1.0



VALIDATION FINDINGS CHECKUSTLDC#:. 
SDG #:. crJ&fc—

Page: '^—oi 
. . Reviewer: CJ^~-
2nd Reviewer

I Validation Area Ye» No NA RncPngg/Comnwita |

jwere RLs adjusted to retted all sample dilutions and dry weight factors 
|appBcable to level IV validatien?

HWere detection limits < RL? 7^

|ovaralI assessment of data was found to be acceptoblft. |
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All circled methods are applicable to each sample.

LDC #: 2210^.6 VALIDATION FINDINGS WORKSHEET
SDG #: See Cover Sample Specific Analysis Reference
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Reviewer: 

2nd reviewer:
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Samnlp ID Matriv Paramptpr

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 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,

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,

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,
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports 

LDC #22109

TPH as Extractables



LDC Report# 22109A8

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

August 5, 2009

December 9, 2009

Soil

Total Petroleum Hydrocarbons as Extractables 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0904370

Sample Identification

RSAU5-0.5BSPLP2
RSAU5-0.5BSPLP3

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 2 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8015B for 
Total Petroleum Hydrocarbons (TPH) as Extractables.

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 
Superfund Organic Methods Data Review (June 2008) 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 IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOXNG\22109A8.TR3 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

V:\LOGIN\TRONOXNG\22109A8.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration of compounds was performed as required by the method.

The percent relative standard deviations (%RSD) of calibration factors for all compounds 
were less than or equal to 20.0% .

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent differences 
(%D) of amounts in continuing standard mixtures were within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as extractable contaminants were found in the method blanks.

No field blanks were identified in this SDG.

IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits.

b. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

c. 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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V. Target Compound Identification 

Raw data were not reviewed for this SDG.

VI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0904370 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. System Performance

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary - SDG
R0904370

SDG Sample Compound Flag A or P Reason (Code)

R0904370 RSAU5-0.5BSPLP2 All compounds reported J (all detects) A Project Quantitation
RSAU5-0.5BSPLP3 below the PQL. Limit (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data Qualification
Summary - SDG R0904370

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification
Summary - SDG R0904370

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22109A8__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0904370__________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC TPH as Extractables (EPA SW 846 Method 8015B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatirm Area Comments

I. Technical holding times 4 Sampling dates: & /t>*\

Ha. Initial calibration A
I

lib. Calibration verification/ICV £
III. Blanks A

IVa. Surrogate recovery A-
IVb. Matrix spike/Matrix spike duplicates s)
IVc. Laboratory control samples A UTS /b

V. Target compound identification N

VI. Compound Quantitation and CRQLs N

VII. System Performance N

VIII. Overall assessment of data A
IX. Field duplicates ki

X. Field blanks

Date: la/? I 
Page: 'I of I

2nd Reviewer:

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples:

1+! RSAU5-0.5BSPLP2 11 21 31

tl 'RSAU5-0.5BSPLP3 12 22 32

13 23 33

4~| 2 - e>Hc 14 24 34

5 1 7 -Sfifi- ) 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 Report# 22109B8

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

Sample Delivery Group (SDG): R0905402

Sample Identification

RSAT7-0.5B
RSAT7-1 OB
RSAT7-25B
RSAT7-44B
RSAT8-0.5B
RSAT8-10B
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-10B
SA203-30B
SA203-46B
EB092309-S01A4
SA148-0.5B
SA148-10B
SA148-30B
SA148-45B
RSAT7-44BMS
RSAT7-44BMSD

Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

September 22 through September 23, 2009

December 9, 2009

Soil/Water

Total Petroleum Hydrocarbons as Extractables 

Stage 2B

Columbia Analytical Services, Inc.
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Introduction

This data review covers 19 soil samples and one water sample listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8015B for Total Petroleum Hydrocarbons (TPH) as Extractables.

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 
Superfund Organic Methods Data Review (June 2008) 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 IX.

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

Initial calibration of compounds was performed as required by the method.

The percent relative standard deviations (%RSD) of calibration factors for all compounds 
were less than or equal to 20.0% .

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent differences 
(%D) of amounts in continuing standard mixtures were within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as extractable contaminants were found in the method blanks.

Sample EB092309-S01A4 was identified as an equipment blank. No total petroleum 
hydrocarbons as extractable contaminants were found in this blank with the following 
exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB092309-S01A4 9/23/09 Diesel range organics 120 ug/L SA148-0.5B
SA148-10B
SA148-30B
SA148-45B

Sample concentrations were compared to concentrations detected in the equipment 
blanks as required by the QAPP. No sample data was qualified.

Sample FB080309-SC (from SDG R0904279) was identified as a field blank. No total 
petroleum hydrocarbons as extractable contaminants were found in this blank.
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IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits.

b. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

c. 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. Target Compound Identification 

Raw data were not reviewed for this SDG.

VI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0905402 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. System Performance

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples RSAT8-25B and RSAT8009-25B were identified as field duplicates. No total 
petroleum hydrocarbons as extractables were detected in any of the samples.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary - SDG
R0905402

SDG Sample Compound Flag A or P Reason (Code)

R0905402 RSAT7-0.5B
RSAT7-10B
RSAT7-25B
RSAT7-44B
RSAT8-0.5B
RSAT8-10B
RSAT8-25B
RSAT8009-25B
RSAT8-44B
SA203-0.5B
SA203-10B
SA203-30B
SA203-46B
EB092309-S01A4
SA148-0.5B
SA148-10B
SA148-30B
SA148-45B

All compounds reported 
below the PQL

J (all detects) A Project Quantitation
Limit (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data Qualification
Summary - SDG R0905402

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Equipment Blank Data
Qualification Summary - SDG R0905402

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification
Summary - SDG R0905402

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22109B8__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905402__________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC TPH as Extractables (ERA SW 846 Method 8015B)

Date: la/frr/p*) 
Page: \ of )

Reviewer: 
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Arp a (Tnmmpnts

I. Technical holding times A Sampling dates: ^ /^2.—

Ila. Initial calibration A-
' * r j

lib. Calibration verification/ICV A C*J /\(\\ iriO ^

III. Blanks A
IVa. Surrogate recovery /V

IVb. Matrix spike/Matrix spike duplicates /V

IVc. Laboratory control samples A DCS /n

V. Target compound identification N

VI. Compound Quantitation and CRQLs N

VII. System Performance N

VIII. Overall assessment of data f\

IX. Field duplicates Krt>

X. Field blanks Sin) F6> - /4 FB> - CKoitfv

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

= No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples:
Stri] + W/CW

1 RSAT7-0.5B £ 11 SA203-1 OB 5 21 1 *jCZ>72-~Mfy 31

2 RSAT7-10B 12 SA203-30B 22 32

3 RSAT7-25B 13 SA203-46B 23 33

4 RSAT7-44B +■ >14 ' EB092309-SQ1A4 W 24 34

5 RSAT8-0.5B 15 SA148-0.5B $ 25 35

6 RSAT8-10B 16 SA148-10B 26 36

7 RSAT8-25B 17 SA148-30B 27 37

8 RSAT8009-25B ^ 18 SA148-45B 28 38

9 RSAT8-44B 19 RSAT7-44BMS 29 39

10 SA203-0.5B / 20 RSAT7-44BMSD . 30 40

Notes:
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LDC Report# 22109D8

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 28, 2009

December 9, 2009

Soil/Water

Total Petroleum Hydrocarbons as Extractables 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905524

Sample Identification

EB092809-S01A4
EB092809-SO2A4
SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-10B
SA209009-10B
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B
SA212-30B
SA212-44B

SA29-40BMS
SA29-40BMSD
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Introduction

This data review covers 20 soil samples and 2 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8015B for Total Petroleum Hydrocarbons (TPH) as Extractables.

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 
Superfund Organic Methods Data Review (June 2008) 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 IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOXNG\22109D8.TR3 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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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

Initial calibration of compounds was performed as required by the method.

The percent relative standard deviations (%RSD) of calibration factors for all compounds 
were less than or equal to 20.0% .

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent differences 
(%D) of amounts in continuing standard mixtures were within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as extractable contaminants were found in the method blanks.

Samples EB092809-S01A4and EB092809-SQ2A4 was identified as an equipment blank. 
No total petroleum hydrocarbons as extractable contaminants were found in this blank.

Sample FB080309-SQ (from SDG R0904279) was identified as a field blank. No total 
petroleum hydrocarbons as extractable contaminants were found in this blank.

IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits.

b. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.
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c. 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. Target Compound Identification 

Raw data were not reviewed for this SDG.

VI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905524 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

Vii. System Performance

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples SA209-10B and SA209009-10B and samples SA212-13B and SA212009-13B 
were identified as field duplicates. No total petroleum hydrocarbons as extractables were 
detected in any of the samples with the following exceptions:

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA209-1 OB SA209009-10B Flags A or P

Diesel range organics 37000 72000 - 35000 (<43000) - -

Oil range organics 43000U 48000 - 5000 (<43000) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary > SDG
R0905524

SDG Sample Compound Flag AorP Reason (Code)

R0905524 EB092809-S01A4 
EB092809-SO2A4 
SA29-0.5B
SA29-10B
SA29-25B
SA29-40B
SA120-0.5B
SA120-10B
SA120-25B
SA120-43B
SA209-0.5B
SA209-10B
SA209009-10B
SA209-25B
SA209-35B
SA212-0.5B
SA212-13B
SA212009-13B 
SA212-30B
SA212-44B

All compounds reported 
below the PQL.

J (all detects) A Project Quantitation
Limit (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data Qualification
Summary - SDG R0905524

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Equipment Blank Data
Qualification Summary - SDG R0905524

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification
Summary - SDG R0905524

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22109D8__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905524_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC TPH as Extractables (EPA SW 846 Method 8015B)

Date:
Page: 1 of ) 

Reviewer: 3v£
2nd Reviewer: . >

17

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriation Area Comments

I. Technical holding times * Sampling dates: ^ /•> *)

Ila. Initial calibration A
lib. Calibration verification/ICV fr tC\\ /\(A ^0.0^1

III. Blanks £
IVa. Surrogate recovery A-

IVb. Matrix spike/Matrix spike duplicates A
IVc. Laboratory control samples A
V. Target compound identification N

VI. Compound Quantitation and CRQLs N

VII. System Performance N

VIII. Overall assessment of data A
IX. Field duplicates 5U) ^ 12, I3> v =

X. Field blanks PB>- \ r - Ft *8 0$,cei-Sc

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

■^f^ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples:

ri EB092809-SQ1A4 W 11 SA209-0.5B 21 SA29-40BMS ^ sTi ^ 7 237'-

2“ ) EB092809-SQ2A4 S' t2 SA209-10B J?? 22 SA29-40BMSD 4 32 :

3 SA29-0.5B £ 13 SA209009-1 OB ^ ? 23 33

4 SA29-10B 14 SA209-25B 24 34

5 SA29-25B 15 SA209-35B 25 35

6 SA29-40B 16 SA212-0.5B 26 36

7 SA120-0.5B ir SA212-13B 27 37

8 SA120-10B 18^ SA212009-13B 28 38

9 SA120-25B 19 SA212-30B 29 39

10 SA120-43B - / 20 SA212-44B v 30 40

Notes:
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LDC Report# 22109E8

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

Collection Date: September 29, 2009

LDC Report Date: December 9, 2009

Matrix: Soil/Water

Parameters: Total Petroleum Hydrocarbons as Extractables

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905539

Sample Identification

EB092909-S01A4 SA193-42B
EB092909-SO2A4 SA193-2.5B
SA213-0.5B SA213-14BMS
SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B 
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B 
SA193-0.5B
SA193-10B
SA193009-1 OB 
SA193-25B

SA213-14BMSD
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Introduction

This data review covers 22 soil samples and 2 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8015B for Total Petroleum Hydrocarbons (TPH) as Extractables.

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 
Superfund Organic Methods Data Review (June 2008) 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 IX.

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

Initial calibration of compounds was performed as required by the method.

The percent relative standard deviations (%RSD) of calibration factors for all compounds 
were less than or equal to 20.0% .

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent differences 
(%D) of amounts in continuing standard mixtures were within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as extractable contaminants were found in the method blanks.

Samples EB092909-SC1A4 and EB092909-SO2A4 were identified as equipment blanks. 
No total petroleum hydrocarbons as extractable contaminants were found in these blanks 
with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB092909-S01A4 9/29/09 Diesel range organics 77 ug/L All soil samples in SDG R0905539

EB092909-SO2A4 9/29/09 Diesel range organics 110 ug/L All soil samples in SDG R0905539

Sample concentrations were compared to concentrations detected in the equipment 
blanks as required by the QAPP. No sample data was qualified.

Sample FB080309-SQ (from SDG R0904279) was identified as a field blank. No total 
petroleum hydrocarbons as extractable contaminants were found in this blank.
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IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits.

b. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

c. 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. Target Compound Identification 

Raw data were not reviewed for this SDG.

VI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905539 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. System Performance

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples SA110-37B and SA110009-37B, samples SA191-40B and SA191009-40B, and 
samples SA193-10B and SA193009-1 OB were identified as field duplicates. No total 
petroleum hydrocarbons as extractables were detected in any of the samples.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary - SDG
R0905539

SDG Sample Compound Flag AorP Reason (Code)

R0905539 EB092909-SO1A4
EB092909-SO2A4
SA213-0.5B
SA213-14B
SA213-30B
SA213-44B
SA110-0.5B
SA110-10B
SA110-25B
SA110-37B
SA110009-37B 
SA191-0.5B
SA191-10B
SA191-25B
SA191-40B
SA191009-40B
SA193-0.5B
SA193-10B
SA193009-10B 
SA193-25B
SA193-42B
SA193-2.5B

All compounds reported 
below the PQL.

J (all detects) A Project Quantitation
Limit (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data Qualification
Summary - SDG R0905539

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Equipment Blank Data
Qualification Summary - SDG R0905539

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification
Summary - SDG R0905539

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22109E8__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905539__________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC TPH as Extractables (EPA SW 846 Method 8015B)

Date: p/**/*^ 
Page: * of I 

Reviewer:
2nd Reviewer: l/\ ^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Area Comments

1. Technical holding times A Sampling dates: ^

Ila. Initial calibration A
lib. Calibration verification/ICV A CCV /| (Aj £ 2.0~l

III. Blanks A
IVa. Surrogate recovery A

IVb. Matrix spike/Matrix spike duplicates A
IVc. Laboratory control samples A ICS. (Q

V. Target compound identification N

VI. Compound Quantitation and CRQLs N

VII. System Performance N

VIII. Overall assessment of data A
IX. Field duplicates m D, ? 16, </ Qa - /•*, ^ A. - «, ^

X. Field blanks S\A

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 ! EB092909-SQ1A4 ^ vT SA110009-37B P, S’ 21 SA193-42B A 31 !

^ ( EB092909-SQ2A4 , f 12 SA191-0.5B 22 SA193-2.5B 32 ' " ^73^ - J-

3 SA213-0.5B S 13 SA191-10B 23 SA213-14BMS 33

4 SA213-14B 14 SA191-25B 24 SA213-14BMSD / 34

5 SA213-30B 15~ SA191-40B 25 35

6 SA213-44B T& SA191009-40B ^ 26 36

7 SA110-0.5B 17 SA193-0.5B 27 37

8 SA110-10B 18 SA193-10B ^ 28 38

9^ SA110-25B 19 SA193009-1 OB P?? 29 39

icf SA110-37B \ / 20 SA193-25B n 30 40

Notes:
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LDC Report# 22109F8

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 30 through October 1, 2009

December 9, 2009

Soil/Water

Total Petroleum Hydrocarbons as Extractables 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905567

Sample Identification

EB093009-S01A4
RSAQ3-0.5B
RSAQ3-0.5BRE
RSAQ3009-0.5B
RSAQ3-10B
RSAQ3-25B
RSAQ3-41B
SA190-0.5B
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-10B
RSAR4009-10B
RSAR4-25B
RSAR4-37B
RSAR3-0.5B
RSAR3-10B
RSAR3-25B
RSAR3-35B

RSAR3-38B
SA190-38BMS
SA190-38BMSD
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Introduction

This data review covers 22 soil samples and one water sample listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8015B for Total Petroleum Hydrocarbons (TPH) as Extractables.

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 
Superfund Organic Methods Data Review (June 2008) 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 IX.

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

Initial calibration of compounds was performed as required by the method.

The percent relative standard deviations (%RSD) of calibration factors for all compounds 
were less than or equal to 20.0% .

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent differences 
(%D) of amounts in continuing standard mixtures were within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as extractable contaminants were found in the method blanks.

Sample EB093009-SC1A4 was identified as an equipment blank. No total petroleum 
hydrocarbons as extractable contaminants were found in this blank.

Sample FB080309-SC (from SDG R0904279) was identified as a field blank. No total 
petroleum hydrocarbons as extractable contaminants were found in this blank.

IV. Accuracy and Precision Data 

a. Surrogate Recovery

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

Sample Surrogate %R (Limits) Compound Flag AorP

RSAQ3-0.5B ortho-Terphenyl 126 (55-116) TPH as extractables J+ (all detects) A

V:\LOGIN\TRONOXNG\22109F8.TR3 4



Sample Surrogate %R (Limits) Compound Flag AorP

SA190-25B ortho-Terphenyl 121 (55-116) TPH as extractables J+ (all detects) P

b. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

c. 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. Target Compound Identification 

Raw data were not reviewed for this SDG.

VI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0905567 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. System Performance

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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 Compound Flag AorP

RSAQ3-0.5B TPH as extractables X A
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Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples RSAQ3-0.5B and RSAQ3009-0.5B, samples RSAQ3-0.5BRE and RSAQ3009- 
0.5B, and samples RSAR4-10B and RSAR4009-10B were identified as field duplicates. 
No total petroleum hydrocarbons as extractables were detected in any of the samples 
with the following exceptions:

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound RSAQ3-0.5B RSAQ3009-0.5B Flags A or P

Diesel range organics 240000 140000 - 100000 (<43000)* - -

Oil range organics 250000 130000 - 120000 (<43000)* - -

*Although the difference limit was exceeded for DRO and ORO for field duplicate 
samples RSAQ3-0.5BRE and RSAQ3009-0.5B in the table above, no data required 
qualification since sample RSAQ3-0.5B is considered not usable and the differences for 
field duplicate samples RSAQ3-0.5BRE and RSAQ3009-0.5B were within the QC limits.

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound RSAQ3-0.5BRE RSAQ3009-0.5B Flags A or P

Diesel range organics 90000 140000 - 50000 (<43000) - -

Oil range organics 120000 130000 - 10000 (<43000) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary - SDG
R0905567

SDG Sample Compound Flag AorP Reason (Code)

R0905567 RSAQ3-0.5B TPH as extractables J+ (all detects) A Surrogate recovery 
(%R) (s)

R0905567 SA190-25B TPH as extractables J+ (all detects) P Surrogate recovery 
(%R) (s)

R0905567 EB093009-S01A4
RSAQ3-0.5B
RSAQ3-0.5BRE
RSAQ3009-0.5B
RSAQ3-10B
RSAQ3-25B
RSAQ3-41B
SA190-0.5B
SA190-10B
SA190-25B
SA190-38B
RSAR4-0.5B
RSAR4-10B 
RSAR4009-10B 
RSAR4-25B
RSAR4-37B 
RSAR3-0.5B ' 
RSAR3-10B
RSAR3-25B
RSAR3-35B
RSAR3-38B

All compounds reported 
below the PQL

J (all detects) A Project Quantitation
Limit (sp)

R0905567 RSAQ3-0.5B TPH as extractables X A Overall assessment of 
data (o)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data Qualification
Summary - SDG R0905567

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Equipment Blank Data
Qualification Summary - SDG R0905567

No Sample Data Qualified in this SDG
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification
Summary - SDG R0905567

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22109F8__________ VALIDATION COMPLETENESS WORKSHEET
SDG#: R0905567__________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC TPH as Extractables (EPA SW 846 Method 8015B)

Date:JV^/c1 
Page: \ of ) 

Reviewer:
2nd Reviewer: t. ^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validatinn Area Comments

I. Technical holding times A Sampling dates: ^ fab ~ 10 fa\ fa ^

Ha. Initial calibration A
lib. Calibration verification/ICV h COv AM ^ 20 \

III. Blanks A
IVa. Surrogate recovery S£a)

IVb. Matrix spike/Matrix spike duplicates A
IVc. Laboratory control samples A LC-S. /p

V. Target compound identification N

VI. Compound Quantitation and CRQLs N

VII. System Performance N

VIII. Overall assessment of data £|/\)

IX. Field duplicates £ia)
^ r 2, 4 P> - ^ 4 '- IZ,'*

X. Field blanks £& = I r6 - fe>0SO3»c)4-ie c ^

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:
lAi'vfrr f Soij

rr EB093009-S01A4 1V
1

11 SA190-38B 3 21 RSAR3-38B 31 f

5 7 RSAQ3-0.5B P, 5 *312 RSAR4-0.5B 22 SA190-38BMS 32 ^ ' °\7£S~4 -

3 3 RSAQ3-0.5BRE K
—- •>
13 RSAR4-10B P>, 23 SA190-38BMSD 4- 33 5 i &6 - . <

4 ’ RSAQ3009-0.5B P, . Py V14 RSAR4009-10B 24 34

5 ■» RSAQ3-1 OB 15 V RSAR4-25B 25 35

6 7 RSAQ3-25B 16 RSAR4-37B 26 36

7 RSAQ3-41B 17 RSAR3-0.5B 27 37

8 ^ SA190-0.5B
>

18 RSAR3-10B 28 38

9 T SA190-10B
V

19 RSAR3-25B 29 39
sy

10 SA190-25B .
' •»
20 RSAR3-35B * 30 40

Notes:
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports 

LDC #22109

Dioxins/Dibenzofurans



LDC Report# 22109A21

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

August 5, 2009

December 8, 2009

Soil

Dioxi ns/Di benzof urans 

Stage 2B

Columbia Analytical Sen/ices, Inc.

Sample Delivery Group (SDG): R0904370

Sample Identification

RSAU5-0.5BSPLP2
RSAU5-0.5BSPLP3

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 2 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for 
Polychlorinated Dioxins/Dibenzofurans.

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 USEPA Contract 
Laboratory Program National Functional Guidelines for Polychlorinated 
Dioxins/Dibenzofurans Data Review (September 2005) 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 V.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOXNG\22109A21 .TR3 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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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. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25% .

III. Initial Calibration

A five point initial calibration was performed as required by the method.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
unlabeled compounds and less than or equal to 30.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration percent differences (%D) between the initial calibration RRF 
and the routine calibration RRF were less than or equal to 20.0% for unlabeled 
compounds and less than or equal to 30.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated 
dioxin/dibenzofuran contaminants were found in the method blanks with the following 
exceptions:

Method Blank ID
Extraction

Date Compound Concentration Associated Samples

EQ0900367-04 9/9/09 OCDD 11.2 pg/L All samples in SDG R0904370

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:
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Sample Compound
Reported

Concentration
Modified Final 
Concentration

RSAU5-0.5BSPLP3 OCDD 5.52 pg/L 5.52U pg/L

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

VII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits with the 
following exceptions:

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag A or P

EQ0900367-05/06 
(All samples in
SDG R0904370)

1,2,3,4,6,7,8-HpCDF 84 (86-151) 84 (86-151) J- (all detects)
UJ (all non-detects)

P

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All project quantitation limits were within validation criteria.

All compounds reported below the PQL were qualified as follows:
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Sample Finding Flag AorP

All samples in SDG R0904370 AN compounds reported below the PQL J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0904370 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Data Qualification Summary - SDG R0904370

SDG Sample Compound Flag AorP Reason (Code)

R0904370 RSAU5-0.5BSPLP2 1,2,3,4,6,7,8-HpCDF J- (all detects) P Laboratory control
RSAU5-0.5BSPLP3 UJ (all non-detects) samples (%R) (I)

R0904370 RSAU5-0.5BSPLP2 All compounds reported below the J (all detects) A Project Quantitation
RSAU5-0.5BSPLP3 PQL. Limit (sp)

R0904370 RSAU5-0.5BSPLP2 All compounds reported as EMPC JK (all detects) A Project Quantitation
RSAU5-0.5BSPLP3 Limit (k)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
R0904370

SDG Sample Compound
Modified Final 
Concentration AorP Code

R0904370 RSAU5-0.5BSPLP3 OCDD 5.52U pg/L A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG R0904370

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 22109A21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0904370_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

Reviewer: 
2nd Reviewer: -l/x^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Area Comment?;

1. Technical holding times Samplinq dates: 3/ GT/# ^

II. HRGC/HRMS Instrument performance check
/ /

III. Initial calibration

IV. Routine calibration/IQV

V. Blanks

VI. Matrix spike/Matrix spike duplicates s

111
VII. Laboratory control samples Ak

VIII. Regional quality assurance and quality control N 1

IX. Internal standards

X. Target compound identifications N

XI. Compound quantitation and CRQLs N A\ | <=. U k- ( (o^

XII. System performance N

XIII. Overall assessment of data

XIV. Field duplicates k
XV. Field blanks u

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 RSAU5-0.5BSPLP2 11 U \^2,0 \ T 21 31

2 RSAU5-0.5BSPLP3 J 12 14 22 32

3 13
< r * r f

23 33

4 ~7'~0 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:

22109A21W.wpd
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