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

Northgate Environmental Management, Inc. November 5, 2009
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 revised data validation reports for the fractions listed below. Please 
replace the previously submitted reports with the enclosed revised reports.

LDC Project #21666:

SPG # Fraction

R0903713 Volatiles

8304626 Organophosphorus Pesticides

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

Sincerely,

Erlinda T. Rauto
Operations Manager/Senior Chemist

V:\LOGIN\TronoxNG\21666REV.wpd



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

Northgate Environmental Management, Inc. October 22, 2009
1100 Quail Street Ste. 102 
New Port 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 report for the fraction listed below. These SDGs 
were received on September 29, 2009. Attachment 1 is a summary of the 
samples that were reviewed for each analysis.

LDC Project #21666:

SPG# Fraction

R0903713, TRX09081351, Volatiles, Semivolatiles, Chlorinated
TRX09090358, 233415, Pesticides, Metals, Wet Chemistry,
235926, 8304627, 8304626 Organophosphorus Pesticides, Organic Acids,

Radium-226 & Radium-228, Isotopic Uranium 
& Isotopic Thorium

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

• Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) 
Manual, July 2004

• 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

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid 
Waste, update 1, July 1992; update IIA, August 1993; update II, 
September 1994; update MB, January 1995; update III, December 
1996; update IIIA, April 1998; IIIB, November 2004; Update IV, 
February 2007

V:\LOGIN\TronoxNG\21666COV.wpd



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

Sincerely,

Erlinda T. Rauto
Operations Manager/Senior Chemist

V:\LOGIN\TronoxNG\21666COV.wpd
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EDD CHECKLIST
LDC #: 21666
SDG #: R0903713. TRX09081351. TRX09090358.

233415.235926
8304614. 8304619. 8304627. 8304626

Page:_]_of 1
Reviewer: JE 

2nd Reviewer: BC

Tronox Northgate Henderson Worksheet

EDD Area Yes No NA Findings/Comments

1. Completeness ' " 1

Is there an EDD for the associated Tronox validation report? X

IISIIdD olfflfi® Population

Were all qualifiers from the validation report populated into the EDD? X

HLEDDLab Anomalies ' ■ ■ ■ " !

Were EDD anomalies identified? X

If yes, were they corrected or documented for the client? X
See EDD discrepancy 
form LDC21666 102109.doc

[V. EDD Delivery, ■ ' .

Was the final EDD sent to the client? X

EDD_TRONOX_102109-FINAL.DOC version 1.0



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

LDC #21666

Volatiles



Revision 1

LDC Report# 21666A1

Laboratory Data Consultants, Inc.

Data Validation Report

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

Collection Date: July 6 through July 13, 2009

LDC Report Date: November 4, 2009

Matrix: Water

Parameters: Volatiles

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903713

Sample Identification

M-117B
TB070609-GW1 (7/6 10:00)
M-120B
TB070709-GW1
M-103B
TB070609-GW1 (7/8 07:26)
TB070809-W1
M-118B
TB070909-GW1
M-10B
M-121B
TB070609-GW1 (7/10 07:10)
TB071009-W1
H-11B
TB071309-GW1

An asterisk (*) will be placed in the margin 
to the left of any revised section in the text. 1 V:\LOGIN\TRONOXNG\21666A1 .RV1



Revision 1

Introduction

This data review covers 15 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 
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 XVI.

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

‘Indicates change as the result of report review.
SDG R0903713 2 V:\LOGIN\TRONOXNG\21666A1 .RV1



Revision 1

The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

‘Indicates change as the result of report review.
SDG R0903713 3 V:\LOGIN\TRONOXNG\21666A1 .RV1



Revision 1

I. Technical Holding Times

All technical holding time requirements were met.

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

Sample Compound Finding Criteria Flag Aor P

TB070909-GW1 All TCL compounds A significant headspace There should be no J- (all detects) A
was apparent in the headspace in the UJ (all non-detects)
sample containers. sample containers.

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

6/18/09 2-Methyl-2-propanol 0.026 (>0.05) All samples in SDG J (all detects) A
R0903713 UJ (all non-detects)

‘Indicates change as the result of report review.
SDG R0903713 4 V:\LOGIN\TRONOXNG\21666A1 .RV1



Revision 1

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:

Date Compound %D Associated Samples Flag Aor P

7/10/09 Dichlorodifluoromethane 25.3 M-117B
TB070609-GW1 (7/6 10:00) 
M-120B
TB070709-GW1
M-103B
TB070609-GW1 (7/8 07:26) 
TB070809-W1
161113MB

J+ (all detects) A

7/17/09 Acetone 30.2 H-11B
TB071309-GW1
16152MB

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 AorP

7/10/09 2-Methyl-2-propanol 0.023 (>0.05) M-117B
TB070609-GW1 (7/6 10:00) 
M-120B
TB070709-GW1
M-103B
TB070609-GW1 (7/8 07:26) 
TB070809-W1
161113MB

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

A

7/14/09 2-Methyl-2-propanol 0.024 (a0.05) M-118B
TB070909-GW1
M-10B
M-121B
TB070609-GW1 (7/10 07:10) 
TB071009-W1
161413MB

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

A

‘Indicates change as the result of report review.
SDG R0903713 5 V:\LOGIN\TRONOXNG\21666A1 ,RV1



Revision 1

Date Compound RRF (Limits) Associated Samples Flag AorP

7/17/09 2-Methyl-2-propanol 0.023 (>0.05) H-11B
TB071309-GW1
16152MB

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.

Samples TB070609-GW1 (7/6 10:00), TB070709-GW1, TB070609-GW1 (7/8 07:26), 
TB070809-W1, TB070909-GW1, TB070609-GW1 (7/10 07:10), TB071009-W1, and 
TB071309-GW1 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

TB070609-GW1 (7/6 10:00) 7/6/09 Acetone
Dichloromethane

1.6 ug/L
0.50 ug/L

M-117B

TB070709-GW1 7/7/09 Dichloromethane 0.37 ug/L M-120B

TB070609-GW1 (7/8 07:26) 7/8/09 Chloroform
Dichloromethane
Toluene

0.20 ug/L
0.48 ug/L
0.30 ug/L

M-103B

TB070809-W1 7/8/09 Chloroform
Dichloromethane

0.21 ug/L
0.34 ug/L

M-103B

TB070909-GW1 7/9/09 Chloroform
Dichloromethane
Toluene

0.21 ug/L
0.50 ug/L
0.24 ug/L

M-118B

TB070609-GW1 (7/10 07:10) 7/10/09 Dichloromethane 0.43 ug/L M-10B
M-121B

•TB071009-W1 7/10/09 Dichloromethane 0.31 ug/L M-10B
M-121B

*TB071309-GW1 7/13/09 Acetone
Chloroform
Dichloromethane
Toluene

1.7 ug/L
0.21 ug/L
0.66 ug/L
0.22 ug/L

H-11B

♦Changed TB071009-W1 to TB071309-GW1 and added TB071009-W1

•Indicates change as the result of report review.
SDG R0903713 6 V:\LOGIN\TRONOXNG\21666A1 ,RV1



Revision 1

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

M-117B Acetone 2.4 ug/L 2.4U ug/L

M-120B Dichloromethane 0.74 ug/L 0.74U ug/L

M-103B Dichloromethane 0.27 ug/L 0.27U ug/L

M-10B Dichloromethane 0.30 ug/L 0.30U ug/L

M-121B Dichloromethane 0.62 ug/L 0.62U ug/L

H-11B Dichloromethane
Toluene

0.85 ug/L
0.36 ug/L

0.85U ug/L
0.36U ug/L

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 with the following exceptions:

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

161113LCS 1,2-Dibromo-3-chloropropane 73 (75-125) M-117B
TB070609-GW1 (7/6 10:00) 
M-120B
TB070709-GW1
M-103B
TB070609-GW1 (7/8 07:26) 
TB070809-W1
161113MB

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

P

‘Indicates change as the result of report review.
SDG R0903713 7 V:\LOGIN\TRONOXNG\21666A1 .RV1



Revision 1

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 R0903713 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.

‘Indicates change as the result of report review.
SDG R0903713 8 V:\LOGIN\TRONOXNG\21666A1 .RV1



Revision 1

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Data Qualification Summary - SDG R0903713

SDG Sample Compound Flag Aor P Reason (Code)

R0903713 TB070909-G W1 All TCL compounds J- (all detects) A Sample condition
UJ (all non-detects) (headspace) (vh)

R0903713 M-117B 2-Methyl-2-propanol J (all detects) A Initial calibration (RRF)
TB070609-GW1 (7/6 10:00) 
M-120B
TB070709-GW1
M-103B
TB070609-GW1 (7/8 07:26) 
TB070809-W1
M-118B
TB070909-GW1
M-10B
M-121B
TB070609-GW1 (7/10 07:10) 
TB071009-W1
H-11B
TB071309-GW1

UJ (all non-detects) (c)

R0903713 M-117B Dichlorodifluoromethane J+ (all detects) A Continuing calibration
TB070609-GW1 (7/6 10:00) 
M-120B
TB070709-GW1
M-103B
TB070609-GW1 (7/8 07:26) 
TB070809-W1

(%D) (c)

R0903713 H-11B Acetone J- (all detects) A Continuing calibration
TB071309-GW1 UJ (all non-detects) (%D) (c)

R0903713 M-117B 2-Methyl-2-propanol J (all detects) A Continuing calibration
TB070609-GW1 (7/6 10:00) 
M-120B
TB070709-GW1
M-103B

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

TB070609-GW1 (7/8 07:26) 
TB070809-W1
M-118B
TB070909-GW1
M-10B
M-121B
TB070609-GW1 (7/10 07:10) 
TB071009-W1
H-11B
TB071309-GW1

‘Indicates change as the result of report review.
SDG R0903713 9 V:\LOGIN\TRONOXNG\21666A1 .RV1



Revision 1

SDG Sample Compound Flag AorP Reason (Code)

R0903713 M-117B 1,2-Dibromo-3-chloropropane J- (all detects) P Laboratory control
TB070609-GW1 (7/6 10:00) 
M-120B
TB070709-GW1
M-103B
TB070609-GW1 (7/8 07:26) 
TB070809-W1

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

R0903713 M-117B All compounds reported J (all detects) A Project Quantitation Limit
TB070609-GW1 (7/6 10:00) 
M-120B
TB070709-GW1
M-103B
TB070609-GW1 (7/8 07:26) 
TB070809-W1
M-118B
TB070909-GW1
M-10B
M-121B
TB070609-GW1 (7/10 07:10) 
TB071009-W1
H-11B
TB071309-GW1

below the PQL (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Laboratory Blank Data Qualification Summary - SDG R0903713

No Sample Data Qualified in this SDG

*Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Trip Blank Data Qualification Summary - SDG R0903713

SDG Sample Compound
Modified Final 
Concentration Aor P Code

R0903713 M-117B Acetone 2.4U ug/L A bt

R0903713 M-120B Dichloromethane 0.74U ug/L A bt

R0903713 M-103B Dichloromethane 0.27U ug/L A bt

R0903713 M-10B Dichloromethane 0.30U ug/L A bt

R0903713 M-121B Dichloromethane 0.62U ug/L A bt

R0903713 H-11B Dichloromethane
Toluene

0.85U ug/L
0.36U ug/L

A bt

*Changed code in table above

^Indicates change as the result of report review.
SDG R0903713 10 V:\LOGIN\TRONOXNG\21666A1 .RV1



Tronox Northgate Henderson
LDC #: 21666A1_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903713________ Stage 2B
Laboratory: Columbia Analytical Services

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

Date:|£/K^. 
Page: 'of ) 

Reviewer: 3/6 
2nd Reviewer: (j^

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

ValiHatinn Area rtnminents

1. Technical holding times SW Sampling dates: *1/oG ~ 1^ A<^

II. GC/MS Instrument performance check A

III. Initial calibration SlA)
IV. Continuing calibration/ICV'’- Sk) CM £ "X

V. Blanks A
VI. Surrogate spikes A-
VII. Matrix spike/Matrix spike duplicates W
VIII. Laboratory control samples -Suvl i-C<,

IX. Regional Quality Assurance and Quality Control N

X. Internal standards h
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 N

XVII. Field blanks SW Tfe = ^ 4 6 .7 1. 1* , i V ir

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 1 M-117B 11>' M-121B 21 ^ 31

2 1 TB070609-GW1 (7$ V12 TB070^609-GW1 (^/to 22 ^ 32

3 \ M-120B 13 TB071009-W1 23 ^ 33

4 1 TB070709-GW1 14 5 H-11B 24 34

5 1 M-103B 15 ^ TB071309-GW1 25 35

6 1 TB070609-GW1 V*,') 16 26 36
7 1 TB070809-W1 17 27 37
8 2 M-118B 18 28 38

9 > TB070909-GW1 19 29 39
10 > M-10B 20 30 40

^ ho r ^ ^

21666A1W.wpd

oo t tAl j)





LDC#: 2; Cc c 4/ 
SDG #: S-g

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: I of )
Reviewer. <^> 

2nd Reviewer:

I circled dates have exceeded the technical holding times.

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

Sample ID Matrix Preserved Sampling Date Extraction date Analysis date
Total # 
of Days Qualifier

f OlW ha.!* Si ant 4 *- art- U1 /

■

TECHNICAL HOLDING TIME CRITERIA

Water unpreserved: 
Water preserved:

. Soil:

Aromatic within 7 days, non-aromatic within 14 days of sample collection. 
Both within 14 days of sample collection.
Both within 14 days of sample collection.

HT.1SB
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports 

LDC #21666

Semivolatiles



LDC Report# 21666A2a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

July 6 through July 13, 2009

October 14, 2009

Water

Semivolatiles 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903713

Sample Identification

M-117B
M-120B
M-103B
M-118B
M-10B
M-121B
H-11B
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Introduction

This data review covers 7 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.
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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.

The percent differences (%D) of the second source calibration standard were less than 
or equal to 25.0% for all compounds with the following exceptions:
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Date Compound %D Associated Samples Flag AorP

7/21/09 Di-n-butylphthalate 25.5 M-118B
M-1 OB
M-121B
H-11B
162794MB

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

A

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:

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

161016MB 7/8/09 2-Methylnaphthalene 0.080 ug/L M-117B
Naphthalene 0.16 ug/L M-120B

162794MB 7/14/09 Anthracene 0.050 ug/L M-118B
Butylbenzylphthalate 0.21 ug/L M-10B
Di-n-butylphthalate 2.4 ug/L M-121B
Diethylphthalate 0.32 ug/L
Fluoranthene 0.040 ug/L
Phenanthrene 0.10 ug/L
Pyrene 0.030 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:

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

M-118B Anthracene 0.10 ug/L 0.10U ug/L
Phenanthrene 0.15 ug/L 0.15U ug/L

M-10B Di-n-butylphthalate 0.77 ug/L 0.77U 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) 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

90939LCS/D
(M-117B

Pyridine 19 (50-120) 23 (50-120) - J- (all detects)
UJ (all non-detects)

P

M-120B
90939MB)

1,4-Dioxane 46 (50-120) 47 (50-120) J- (all detects)
UJ (all non-detects)

91096LCS/D 
(M-103B
91096MB)

Pyridine 33 (50-120) 46 (50-120) 33 (<30) J (all detects)
UJ (all non-detects)

P

91237LCS/D 
(M-118B
M-1 OB
M-121B
91237MB)

Pyridine 31 (50-120) 3 (50-120) 164 (<70) J (all detects)
R (all non-detects)

P

91519LCS/D 
(H-11 B
91519MB)

Pyridine 28 (50-120) 36 (50-120) 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

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 AorP

All samples in SDG R0903713 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 R0903713

SDG Sample Compound Flag AorP Reason (Code)

R0903713 M-118B Di-n-butylphthalate J- (all detects) A Continuing calibration
M-10B
M-121B
H-1 IB

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

R0903713 M-117B Pyridine J- (all detects) P Laboratory control
M-120B

1,4-Dioxane
UJ (all non-detects) 

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

samples (%R) (I)

R0903713 M-103B Pyridine J (all detects) P Laboratory control
UJ (all non-detects) samples (%R)(RPD) (I,Id)

R0903713 M-118B Pyridine J (all detects) P Laboratory control
M-10B
M-121B

R (all non-detects) samples (%R)(RPD) (I, Id)

R0903713 H-11B Pyridine J- (all detects) P Laboratory control
UJ (all non-detects) samples (%R) (I)

R0903713 M-117B All compounds reported J (all detects) A Project Quantitation Limit
M-120B
M-103B
M-118B
M-10B
M-121B
H-11B

below the PQL. (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0903713

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration AorP Code

R0903713 M-118B Anthracene
Phenanthrene

0.10U ug/L
0.15U ug/L

A bl

R0903713 M-10B Di-n-butylphthalate 0.77U ug/L A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Field Blank Data Qualification Summary - SDG R0903713

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 21666A2a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903713_________ 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.

Valirlatinn Area (Tnmments

I. Technical holding times A Sampling dates: 7 /^G - /3>

II. GC/MS Instrument performance check A
III. Initial calibration A

IV. Continuing calibration/ICV 3 Ml CCA) ^ (a) ^ ^

V. Blanks Sri

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

VIII. Laboratory control samples

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 N

XVII. Field blanks hi S pbO&Oztiq-S-#---- C-B-Jftj j •? 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

Pate^/aA/sc) 
Page: I of l

Reviewer:, 
2nd Reviewer:

t

Validated Samples:
INfck*'

1 l M-117B til 101 0)G Mfr ( 21 n 31----r
2 I M-120B 12V 22 ) 32

3 > M-103B Is 9 t<eX7*>4 Mfr ^ 23 D 33

4 * M-118B 14? l C 24 ; 34

5 } M-1 OB 15 25 35

6 3> M-121B 16 26 36

7 ft H-1 IB 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

21666A2W.wpd
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports 

LDC #21666

Chlorinated Pesticides

LC



LDC Report# 21666A3a

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

July 6 through July 13, 2009

October 14, 2009

Water

Chlorinated Pesticides 

Stage 2B

Columbia Analytical Sen/ices, Inc.

Sample Delivery Group (SDG): R0903713

Sample Identification

M-117B
M-117BRE
M-120B
M-120BRE
M-103B
M-118B
M-10B
M-121B
H-11B

Investigation,
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Introduction

This data review covers 9 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per 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.
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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\21666A3A.TR3 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Required Holding
Total Days From Time (in Days) From

Sample Collection Sample Collection
Sample Compound Until Extraction Until Extraction Flag AorP

M-117BRE All TCL compounds 10 7 J- (all detects) A
UJ (all non-detects)

M-120BRE All TCL compounds 9 7 J- (all detects) A
UJ (all non-detects)

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 with the following exceptions:

Date Standard Column Compound %D
Associated
Samples Flag AorP

7/23/09 CCV3A STX-CLP2 4,4’-DDT 23.9 M-118B
M-10B
M-121B
91107MB

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

A
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Date Standard Column Compound %D
Associated

Samples Flag AorP

7/23/09 CCV3B STX-CLP2 gamma-Chlordane 21.2 M-118B J- (all detects) A
alpha-Chlordane 21.8 M-10B UJ (all non-detects)
Endrin aldehyde 21.9 M-121B
Endosulfan sulfate 21.1 91107MB
Endrin ketone 20.3

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:

Sample Column Surrogate %R (Limits) Compound Flag A or P

M-117B Not specified T etrachloro-m-xylene 17 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

A

90940MB Not specified T etrachloro-m-xylene 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:
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LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag AorP

91494LCS/D
(M-117BRE
M-120BRE
H-1 IB
91494MB)

Endrin aldehyde 149 (50-130) 52 (<30) J (all detects)
UJ (all non-detects)

P

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:

Sample Finding Flag AorP

All samples in SDG R0903713 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:
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Sample Compound Flag AorP

M-117BRE
M-120BRE

All TCL compounds X A

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 
Chlorinated Pesticides - Data Qualification Summary - SDG R0903713

SDG Sample Compound Flag AorP Reason (Code)

R0903713 M-117BRE All TCL compounds J- (all detects) A Technical holding times
M-120BRE UJ (all non-detects) (h)

R0903713 M-11 SB 4,4’-DDT J- (all detects) A Continuing calibration
M-10B gamma-Chlordane UJ (all non-detects) (%D) (c)
M-121B alpha-Chlordane

Endrin aldehyde
Endosulfan sulfate
Endrin ketone

R0903713 M-117B All TCL compounds J- (all detects) A Surrogate spikes (%R)
UJ (all non-detects) (s)

R0903713 M-117BRE Endrin aldehyde J (all detects) P Laboratory control
M-120BRE
H-1 IB

UJ (all non-detects) samples (%R)(RPD) (I,Id)

R0903713 M-117B All compounds reported below J (all detects) A Project Quantitation Limit
M-117BRE
M-120B
M-120BRE
M-103B
M-11 SB
M-10B
M-121B
H-11B

the PQL. (SP)

R0903713 M-117BRE All TCL compounds X A Overall assessment of
M-120BRE data (o)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 
R0903713

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG R0903713

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21666A3a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903713_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC Chlorinated Pesticides (EPA SW 846 Method 8081 A)

Date:
Page: ' 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.

ValiHatinn Area (Tnmments

1. Technical holding times SW Sampling dates: 7/&6> - I2> /4^

II. GC/ECD Instrument Performance Check A
III. Initial calibration A
IV. Continuing calibration/ICV Sk) OCa1/\ (a) - ZL6\

V. Blanks A

VI. Surrogate spikes siA

VII. Matrix spike/Matrix spike duplicates N C Ia e^1 rpec/

VIII. Laboratory control samples S\aJ

IX. Regional guality assurance and guality 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 M

XV. Field blanks klP- —f£> Bl —C

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:
V\)

i ' M-117B 11 1 *>0440 /VIS 21 31

2 > 7/1-117BRE 12 > ^ ^ / 444 22 32

3 1 M-120B T3> 01II 07 23 33

4 > M-120BRE T49 / 24 34

5 * M-103B 15 25 35

6 ^ M-118B 16 26 36

7 f M-1 OB 17 27 37

co
 f

-f
s M-121B 18 28 38

9 V H-1 IB 19 29 39

10 20 30 40

21666A3aW.wpd





LDC#: ^ 0 (>C> h** 
SDG #: ^

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: \ of__j_
Reviewer: SVj

2nd Reviewer:

jrcled dates have exceeded the technical holding times.

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082)

Sample ID Matrix Preserved Sampling Date ^Extraction data^ Analysis date
Total# of 

Days Qualifier

£ ni w 1 /c (, yAla/o 1 7A ^ lo 'J'-A’TAr

7Ay /oe>\ 7 Al Ao<\ 7 A^/6^ <------ > t

«>)

TECHNICAL HOLDING TIME CRITERIA

Water: Extracted within 7 days, analyzed within 40 days.
Soil: Extracted within 14 days, analyzed within 40 days.

V.AVaHdation Woricsheets\PesticidesVHT.3S



LD
C

#:
 

3-
1 

fr
O
 f
 A

-%
4 

SD
G

 #
: 

1-
^ 

6
^

/
V

A
LI

D
A

TI
O

N
 F

IN
D

IN
G

S 
W

O
R

K
SH

E
E

T
 

C
on

ti
nu

in
g 

C
al

ib
ra

ti
on

M
ET

HO
D

: G
C 

Pe
st

ic
id

es
/P

C
B

s 
(E

PA
 S

W
 8

46
 M

et
ho

d 
80

81
/8

08
2)

Pl
ea

se
 s

ee
 q

ua
lif

ic
at

io
ns

 b
el

ow
 fo

r a
ll 

qu
es

tio
ns

 a
ns

w
er

ed
 ”N

" N
ot

 a
pp

lic
ab

le
 q

ue
st

io
ns

 a
re

 id
en

tif
ie

d 
as

 ”N
/A

”.
W

ha
t t

yp
e 

or
 c

al
ib

ra
tio

n 
ve

rif
ic

at
io

n 
ca

lc
ul

at
io

n 
w

as
 p

er
fo

rm
ed

? 
__

%
D 

or
__

_R
PD

N 
N/

A 
W

er
e 

Ev
al

ua
tio

n 
m

ix
 st

an
da

rd
s 

ru
n 

be
fo

re
 in

iti
al 

ca
lib

ra
tio

n 
an

d 
be

fo
re

 s
am

pl
es

? 
ry

 N
 N

/A
 

W
er

e 
En

dr
in

 &
 4

,4
'-D

D
T 

br
ea

kd
ow

ns
 a

cc
ep

ta
bl

e 
in 

th
e 

Ev
al

ua
tio

n 
M

ix 
st

an
da

rd
 (<

15
.0

%
 fo

r i
nd

iv
id

ua
l b

re
ak

do
w

ns
)?

G
r 

N 
N/

A~
 

W
as

 a
t l

ea
st

 o
ne

 s
ta

nd
ar

d 
ru

n 
da

ily
 to

 v
er

ify
 th

e 
w

or
ki

ng
 c

ur
ve

?
Y

(M
 N

/A
 

Di
d 

th
e 

co
nt

in
ui

ng
 c

al
ib

ra
tio

n 
st

an
da

rd
s 

m
ee

t t
he

 p
er

ce
nt

 d
iff

er
en

ce
 (%

D
) /

 re
la

tiv
e 

pe
rc

en
t d

iff
er

en
ce

 (R
PD

) c
rit

er
ia

 o
f <

15
.0

%
?

Pa
ge

:_
_

^o
f_

_l
Re

vi
ew

er
: 

2n
d 

Re
vi

ew
er

:
m

.
-4

-

Le
ve

l f
Y 

N 
/r

W
er

e 
th

e 
re

te
nt

io
n 

tim
es

 fo
r a

ll 
ca

lib
ra

te
d 

co
m

po
un

ds
 w

ith
in

 th
ei

r r
es

pe
ct

iv
e 

ac
ce

pt
an

ce
 w

in
do

w
s?

1 
RT

 (U
m

its
)

(U
m

it
sJ

*0
r4

Qu
ali

fic
ati

on
s

St
an

da
rd

 ID
Co

m
po

un
d

A
ss

oc
la

ta
d 

Sa
m

pl
es

Co
lu

m
n

0
2.

1. 
2-

20
, 

Z

A. 
alp

ha
-B

HC
 

E. 
He

pta
ch

lor
 

I. D
iel

dri
n 

M.
 4,

4'-
DD

D 
Q.

 E
nd

rin
 ke

ton
e 

U. 
To

xa
ph

en
e 

V. 
Ar

oc
lor

-12
42

 
CC

. D
8 6

08
 

GG
.

B. 
be

ta-
BH

C 
F. 

Al
dri

n 
J.4

,4'
-D

DE
 

N. 
En

do
su

lfa
n s

ulf
ate

 
R. 

En
dri

n a
lde

hy
de

 
V. 

Ar
oc

lor
-10

16
 

Z. 
Ar

oc
lor

-12
48

 
DO

. D
B1

70
1 

HH
._

C. 
de

lta
-B

HC
 

G.
 H

ep
tac

hlo
r ep

ox
ide

 
K. 

En
dri

n 
0.4

,4'
-D

DT
 

S. 
alp

ha
-C

hlo
rda

ne
 

W
. A

roc
lor

-12
21

 
AA

. A
roc

lor
-12

54
 

EE
._

__
__

_
 

II._
D. 

ga
mm

a-B
HC

 
H. 

En
do

su
lfa

n I
 

L. 
En

do
su

lfa
n I

I 
P. 

Me
tho

xy
ch

lor
 

T. 
ga

mm
a-C

hlo
rda

ne
 

X. 
Ar

oc
lor

-12
32

 
BB

. A
roc

lor
-12

60
 

FF
._

__
__

_
 

JJ
._

CO
NC

AL
.3S

.w
pd



LD
C 

#:
SD

G
 #

' 
S*

j
Pa

ge
: 

' 
of

__
[_

V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S 
W

O
R

K
S

H
E

E
T

S
u

rr
o

g
at

e 
S

p
ik

es
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

 8
46

 M
et

ho
d 

80
81

/8
08

2)

ia
se

 s
ee

 q
ua

lif
ic

at
io

n 
be

lo
w

 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

". 
|m

nN
/A

 
W

er
e 

su
rr

og
at

es
 s

pi
ke

d 
in

to
 a

ll 
sa

m
pl

es
, s

ta
nd

ar
ds

 a
nd

 b
la

nk
s?

N 
MM

/A
 

D
id

 a
ll 

su
rr

og
at

e 
pe

rc
en

t r
ec

ov
er

ie
s 

(%
R

) 
m

ee
t t

he
 Q

C
 li

m
its

?

Su
rro

ga
te

Co
m

po
un

d
Sa

m
pl

e I
D

Co
lu

m
n

%R
 (L

im
its

)
Qu

ali
fic

ati
on

s

(4
0-

14
-7

) 
)

Le
tte

r D
es

ig
na

tio
n

Su
rro

ga
te

 C
om

po
un

d
Re

co
ve

ry
 Q

C 
Li

m
its

 (S
oil

)
Co

m
m

en
ts

Re
co

ve
ry

 Q
C 

Li
m

its
 (W

ate
r)

T e
tra

ch
lor

o-
m-

xy
len

e
De

ca
ch

lor
ob

iph
en

yl



LD
C 

#:
 

*
1
6
6

 6
 A

 
V

A
L

ID
A

T
IO

N
 F

IN
D

IN
G

S 
W

O
R

K
S

H
E

E
T

 
P

ag
e:

_L
of

_J
.

SD
G

 #
: 

L
ab

o
ra

to
ry

 C
o

n
tr

o
l 

S
am

p
le

s 
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

 8
46

 M
et

ho
d 

80
81

/8
08

2)
 

2n
d 

R
ev

ie
w

er
:

^
a
s
e

 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"
.

lY
/N
 N

/A
 

W
er

e 
a 

la
bo

ra
to

ry
 c

on
tro

l s
am

pl
es

 (
LC

S)
 a

nd
 la

bo
ra

to
ry

 c
on

tro
l s

am
pl

e 
du

pl
ic

at
e 

(L
C

SD
) a

na
ly

ze
d 

fo
r e

ac
h 

m
at

rix
 in

 th
is
 S

D
G

?_
__

__
__

__
__

/T
O

n/
A

~ 
W

er
e 

th
e 

LC
S 

pe
rc

en
t r

ec
ov

er
ie

s 
(%

R
) 

an
d 

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

?
L

ev
el
 I

V/
D 

O
nl

y
Y 

N 
(w

A
) 

W
as

 a
 L

C
S 

an
al

yz
ed

 e
ve

ry
 2

0 
sa

m
pl

es
 f

or
 e

ac
h 

m
at

rix
 o

r w
he

ne
ve

r 
a 

sa
m

pl
e 

ex
tra

ct
io

n 
w

as
 p

er
fo

rm
ed

?_
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

LC
S

%R
 (L

im
its

)
Qu

ali
fic

ati
on

s
LC

S/L
CS

D 
ID

Co
mp

ou
nd

%R
 (L

im
its

)
As

so
cia

ted
 S

am
pl

es
RP

D 
(L

im
its

)

V:
\V

ali
da

tio
n W

or
ks

he
ets

\P
es

tic
ide

s\L
CS

.3S



LD
C 

#:
 
0
) 

(6
C
 

A
 3

> 4
SD

G
 #

:
Pa

ge
: 

^ 
of
 

/
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
es

sm
e
n
t 

o
f 

D
at

a
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
.

Y
)N
 

N
/A

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
or

ks
he

ets
\Pe

sti
cid

es\
OV

R.
3S



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

LDC #21666

Metals



LDC Report# 21666A4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

July 6 through July 13, 2009

October 14, 2009

Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903713

Sample Identification

M-117B
M-120B
M-103B
M-118B
M-10B
M-121B
M-10BDISS
H-11B
H-11BDISS
M-117BMS
M-117BDUP
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Introduction

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

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\21666A4.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\21666A4.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

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

III. Calibration

An initial calibration was performed.

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

IV. Blanks

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

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Calcium 8.1 ug/L All samples in SDG R0903713
Zinc 0.7 ug/L

ICB/CCB Boron 6.5 ug/L All samples in SDG R0903713
Copper 1.2 ug/L
Strontium 0.1 ug/L
T ungsten 0.04 ug/L

ICB/CCB Barium 1.1 ug/L M-120B
Sodium 62 ug/L M-103B

M-118B
M-10B
M-121B
M-10BDISS
H-11B
H-11BDISS

ICB/CCB Barium 0.5 ug/L M-117B
Cobalt 0.4 ug/L

V:\LOGIN\TRONOXNG\21666A4.TR3 4



Method Blank ID Analyte
Maximum

Concentration Associated Samples

ICB/CCB Calcium 12.8 ug/L M-117B
M-120B
M-118B
M-1 OB
M-121B
M-1 OBDISS
H-1 IB

ICB/CCB Calcium 7.9 ug/L M-103B
H-11 BDISS

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

Reported Modified Final
Sample Analyte Concentration Concentration

M-117B Copper 1.6 ug/L 10.0U ug/L
T ungsten 0.63 ug/L 1,00U ug/L
Cobalt 0.4 ug/L 10.0U ug/L

M-120B Copper 4.1 ug/L 10.0U ug/L
Tungsten 0.55 ug/L 1.00U ug/L
Zinc 2.1 ug/L 10.0U ug/L

M-103B Copper 1.3 ug/L 10.0U ug/L
Tungsten 0.74 ug/L 1.00U ug/L

M-118B T ungsten 0.84 ug/L 1.00U ug/L
Zinc 3.1 ug/L 10. OU ug/L

M-1 OB Copper 1.2 ug/L 10.0U ug/L
Tungsten 0.62 ug/L 1.00U ug/L

M-121B Tungsten 0.75 ug/L 1,00U ug/L
Zinc 1.1 ug/L 10.0U ug/L

M-1 OBDISS Copper 1.9 ug/L 10.0U ug/L
Tungsten 0.55 ug/L 1.00U ug/L

H-11B Zinc 4.0 ug/L 10.0U ug/L

H-11 BDISS Zinc 1.3 ug/L 10.0U ug/L

No field blanks were identified in this SDG.

V:\LOGIN\TRONOXNG\21666A4.TR3 5



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.

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 R0903713 All analytes reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

V:\LOGlN\TRONOXNG\21666A4.TR3 6



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\21666A4.TR3 7



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0903713

SDG Sample Analyte Flag Aor P Reason (Code)

R0903713 M-117B
M-120B
M-103B
M-118B
M-1 OB
M-121B
M-1 OBDISS
H-11B
H-11 BDISS

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 R0903713

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903713 M-117B Copper 10.0U ug/L A bl
T ungsten 1.00U ug/L
Cobalt 10. OU ug/L

R0903713 M-120B Copper 10.0U ug/L A bl
Tungsten 1.00U ug/L
Zinc 10.0U ug/L

R0903713 M-103B Copper 10.0U ug/L A bl
T ungsten 1.00U ug/L

R0903713 M-118B Tungsten 1.00U ug/L A bl
Zinc 10.0U ug/L

R0903713 M-1 OB Copper 10. OU ug/L A bl
Tungsten 1.00U ug/L

R0903713 M-121B Tungsten 1.00U ug/L A bl
Zinc 10.0U ug/L

R0903713 M-1 OBDISS Copper 10. OU ug/L A bl
Tungsten 1.00U ug/L

R0903713 H-1 IB Zinc 10.0U ug/L A bl

R0903713 H-11 BDISS Zinc 10.0U ug/L A bl

V:\LOGIN\TRONOXNG\21666A4.TR3 8



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0903713

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21666A4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903713 Stage 2B
Laboratory: Columbia Analytical Services

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

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.

Validation Area Comments

I. Technical holding times A Sampling dates: 7 l & 10C\ -"7 / |^S / (^O/

II. ICP/MS Tune

III. Calibration A
IV. Blanks fW

V. ICP Interference Check Sample (ICS) Analysis

VI. Matrix Spike Analysis

VII. Duplicate Sample Analysis /4 QKjO

VIII. Laboratory Control Samples (LCS) A (

IX. Internal Standard (ICP-MS) 'a/ /UcM rQ-A? urPrfD

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

)

XII. Sample Result Verification N

XIII. Overall Assessment of Data A

XIV. Field Duplicates AA

XV Field Blanks AA

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 M-117B 11 M-117BDUP 21 31

2 M-120B 12 22 32

3 M-103B 13 23 33

4 M-118B 14 24 34

5 M-1 OB 15 25 35

6 M-121B 16 26 36

7 M-1 OBDISS 17 27 37

8 H-1 IB 18 28 38

9 H-11 BDISS 19 29 39

10 M-117BMS 20 30 40

Notes:

21666A4W.wpd



LDC #: 21666A4 
SDG #: See Cover

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

Page:. V nf l
Reviewer: C-'(<L 

2nd reviewer:

All circled elements are applicable to each sample.

Sample
ID

Matrix Target Analyte List (TAL)

i-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^Zh^

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Al, Sb, As, Ba, Be, B, Cd, Ca, 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 R« R Hrt C.a C.r C.n Hu Fa Ph Mn Mn Mn Mn Mi Pt k- So An Ma Sr Tl Sn Ti \M I I \/ 7n

Analwcic MothnH

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

ICP-MS AI^Sb)As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fef?b) Mg, Mo, Mn, Hg, NifPt) K, Se, Ag, Na, Sr/TI,)Sn, T\^NA^N, Zn

GFAA
^

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

Comments: Mercury by CVAA if performed

Tronox_SR.wpd
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LDC Report# 21666A6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

July 6 through July 13, 2009

October 20, 2009

Water

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903713

Sample Identification

M-117B
M-120B
M-103B
M-118B
M-10B
M-121B
H-11B
M-103BMS
M-103BMSD
M-103BDUP
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Introduction

This data review covers 10 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 Method 353.2 for Nitrite as Nitrogen, EPA Method 300.1 for Chlorate, 
EPA Method 120.1 for Conductivity, EPA SW 846 Method 9012A for Cyanide, EPA SW 
846 Method 7199 for Dissolved Hexavalent Chromium, EPA SW 846 Method 9040B 
for pH, Standard Method 5540C for Surfactants, EPA Method 314.0 for Perchlorate, 
EPA Method 365.1 for Total Phosphorus, Standard Method 2540C for Total Dissolved 
Solids, Standard Method 2540D for Total Suspended Solids, 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.
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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

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

7/7/09 CCV Surfactants 112 (90-110) M-117B J+ (all detects) P

III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Ammonia as N 0.008 mg/L All samples in SDG R0903713
Total phosphorus 0.005 mg/L

ICB/CCB Alkalinity 1.0 mg/L All samples in SDG R0903713

PB (prep blank) Chloride 0.16 mg/L M-117B

ICB/CCB Ammonia as N 0.009 mg/L M-117B
Total phosphorus 0.0052 mg/L

PB (prep blank) Chloride 0.13 mg/L M-120B

ICB/CCB Chloride 0.16 mg/L M-120B
Total phosphorus 0.0094 mg/L

PB (prep blank) Chloride 0.1 mg/L M-103 B
M-118B
M-10B
M-121B
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Chloride 0.10 mg/L M-103 B
Total phosphorus 0.0066 mg/L M-118B

M-10B
M-121B

ICB/CCB Bromide 0.06 mg/L H-11B
Sulfate 0.11 mg/L

ICB/CCB Sulfate 0.12 mg/L M-120B
M-103B
M-118B
M-10B
M-121B

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

Reported Modified Final
Sample Analyte Concentration Concentration

M-117B Total phosphorus 0.042 mg/L 0.050U mg/L

M-120B Ammonia as N 0.021 mg/L 0.050U mg/L
Total phosphorus 0.018 mg/L 0.050U mg/L

M-118B Ammonia as N 0.026 mg/L 0.050U mg/L
Total phosphorus 0.014 mg/L 0.050U mg/L

M-10B Total phosphorus 0.015 mg/L 0.050U mg/L

M-121B Total phosphorus 0.018 mg/L 0.050U mg/L

H-1 IB Total phosphorus 0.013 mg/L 0.050U mg/L

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

IV. Matrix Spike/Matrix Spike Duplicates

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.
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V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Surrogates

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

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0903713 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0903713

SDG Sample Analyte Flag AorP Reason (Code)

R0903713 M-117B Surfactants J+ (all detects) A Calibration (CCV %R) (c)

R0903713 M-117B
M-120B
M-103B
M-118B
M-10B
M-121B
H-11B

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 R0903713

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0903713 M-117B Total phosphorus 0.050U mg/L A bl

R0903713 M-120B Ammonia as N 0.050U mg/L A bl
Total phosphorus 0.050U mg/L

R0903713 IVI-118B Ammonia as N 0.050U mg/L A bl
Total phosphorus 0.050U mg/L

R0903713 M-10B Total phosphorus 0.050U mg/L A bl

R0903713 M-121B Total phosphorus 0.050U mg/L A bl

R0903713 H-11B Total phosphorus 0.050U mg/L A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0903713

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson Q^f?
LDC #: 21666A6__________  VALIDATION COMPLETENESS WORKSHEET Date: VJ'l'07
SDG #: R0903713__________ Stage 2B Page: 1 of *
Laboratory: Columbia Analytical Services Reviewer:

2nd Reviewer: __^

METHOD: tAnalvte) Alkalinity (SM2320B). Ammonia-N (EPA Method 350.1L Bromide. Chloride. Nitrate-N.Sulfate (ERA 
SW846 Method 9056L Nitrite-N (ERA Method 353.2V Chlorate fEPA SW846 Method 9056MV Conductivity (EPA Method 
120.1). Cyanide (EPA SW846 Method 9012AL Dissolved Hexavalent Chromium (EPA Method 218.6). pH (EPA SW846 
Method 9040B). Surfactants (SM5540C). Perchlorate (EPA Method 314.0). Total Phosphorus (EPA Method 365.1). TPS 
(SM2540C). TSS (SM2540D). TOC (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.

\/dMHafir»n Araa ....... ...............Comments

I. Technical holding times Samclina dates: JlblOQ- 7/ /3/ O0/

Ha. Initial calibration

lib. Calibration verification *5 iv

III. Blanks Su/

IV Surrogate Spikes A
V Matrix Spike/Matrix Spike Duplicates A rdS/P

VI. Duplicates A

VII. Laboratory control samples A LQfy

VIII. Sample result verification N

IX. Overall assessment of data

X. Field duplicates
Yl PialH hlanWc A/0

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

Validated Samples:

1 M-117B 11 21 31

2 M-120B 12 22 32

3 M-103B 13 23 33

4 M-118B 14 24 34

5 M-10B 15 25 35

6 M-121B 16 26 36

7 H-11B 17 27 37

8 M-103BMS 18 28 38

9 M-103BMSD 19 29 39

10 M-103BDUP 20 30 40

Notes:

21666A6W.wpd



LDC VALIDATION FINDINGS WORKSHEET
SDG #: — Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:_ of
Reviewer: 

2nd reviewer:

Ramnlp ID Wlatriy Parampf-pr

v-7 h' ’ Aik pH Br Cl NO, NO, SO* NH, TOC CN Cr^ T-P MBAS IDS TSS Cond CIO, CIO^ ^1 1 --------- —------------------------------ -------
Aik pH Br Cl NO, NO, SOA NH, TOC CN Cr®* T-P MBAS TDS TSS Cond CIO, CIO,

fa Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr^ T-P MBAS TDS TSS Cond doT\

/ Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr^ T-P MBAS TDS TSS Cond (ciO^fciO, J

\ ^0
4/

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

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 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,

< PAR P^ili iil'jta-TnQ/rP ■-'-‘'-J -rno/nn Prxnrl THQ

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

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

LDC #21666

Organophosphorus Pesticides



LDC Report# 21666W17

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 3, 2009

October 14, 2009

Soil

Organophosphorus Pesticides 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): 8304627

Sample Identification

SA106-12B
SA106-35B
SA58-0.5B
SA58-28B
SA58009-28B
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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 8141A for 
Organophosphorus Pesticides.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewAtelidation (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 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 
selected compounds.

A curve fit, based on the initial calibration, was established for quantitation for selected 
compounds. The coefficient of determination (r2) was greater than or equal to 0.990 .

b. Calibration Verification

Calibration verification was performed at the required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
less than or equal to 20.0% with the following exceptions:

Associated
Date Standard Column Compound %D Samples Flag AorP

9/15/09 021F2101 1 Dimethoate 21.2 All samples in SDG J- (all detects) A
8304627 UJ (all non-detects)

Azinphos-methyl 35.3 J- (all detects)
UJ (all non-detects)

9/15/09 021F2101 2 Azinphos-methyl 35.9 All samples in SDG J- (all detects) A
8304627 UJ (all non-detects)

The percent differences (%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

9/10/09 031F310 1 Naled 21.0 All samples in SDG 
8304627

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

A
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Date Standard Column Compound %D
Associated
Samples Flag Aor P

9/10/09 031F310 2 Mevinphos 21.8 All samples in SDG J- (all detects) A
Naled 28.1 8304627 UJ (all non-detects)
Phorate 30.1
T richloronate 22.0

9/10/09 031F310 2 Parathion-ethyl 27.2 All samples in SDG J+ (all detects) A
8304627

III. Blanks

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

Sample FB072909-SO (from SDG 8304620) was identified as a field blank. No 
organophosphorus pesticide 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. The 
percent 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) 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:

V:\LOGIN\TRONOXNG\21666W17.TR3 5



Sample Finding Flag AorP

All samples in SDG 8304627 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 SA58-28B and SA58009-28B were identified as field duplicates. No 
organophosphorus pesticides were detected in any of the samples.

V:\LOGIN\TRONOXNG\21666W17.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Organophosphorus Pesticides - Data Qualification Summary - SDG 8304627

SDG Sample Compound Flag Aor P Reason (Code)

8304627 SA106-12B Dimethoate J- (all detects) A Continuing calibration
SA106-35B UJ (all non-detects) (%D) (c)
SA58-0.5B Azinphos-methyl J- (all detects)
SA58-28B
SA58009-28B

UJ (all non-detects)

8304627 SA106-12B Mevinphos J- (all detects) A Continuing calibration
SA106-35B Naled UJ (all non-detects) (ICV %D) (c)
SA58-0.5B Phorate
SA58-28B
SA58009-28B

Trichloronate

8304627 SA106-12B Parathion-ethyl J+ (all detects) A Continuing calibration
SA106-35B
SA58-0.5B
SA58-28B
SA58009-28B

(ICV %D) (c)

8304627 SA106-12B All compounds reported below J (all detects) A Project Quantitation Limit
SA106-35B
SA58-0.5B
SA58-28B
SA58009-28B

the PQL. (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Organophosphorus Pesticides - Laboratory Blank Data Qualification Summary - SDG 
8304627

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Organophosphorus Pesticides - Field Blank Data Qualification Summary - SDG 
8304627

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\21666W17.TR3 7



Tronox Northgate Henderson
LDC#: 21666W17_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: 8304627_________ Stage 2B
Laboratory: TestAmerica________________

METHOD: GC Organophosphorus Pesticides (EPA SW 846 Method 8141 A)

Page:_ 
Reviewer: 

2nd Reviewer:

Date:

’ °U-
<rv^

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 Comments

I. Technical holding times (\ Sampling dates: ^ /o ^

Ila. Initial calibration A ^ RSD rs

lib. Calibration verification/ICV S\a) CO\\ /\(aI 2-0 \

III. Blanks A

IVa. Surrogate recovery A

IVb. Matrix spike/Matrix spike duplicates si

IVc. Laboratory control samples A US

V. Target compound identification N

VI. Compound Quantitation and CRQLs N

VM. System Performance N

VIII. Overall assessment of data A
IX. Field duplicates Nt) - 4, r

X. Field blanks hv F8 * rboj^ctj ^$0 C ?i0^6*o~)

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: .
__________ Soil

1 SA106-12B iT 21 31

2 SA106^-356 12 22 32

3
!

SA58-0.5B 13 23 33

4 SA58-28B ^ 14 24 34

5 SA58009-28B & 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21666W17W.wpd
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Revision 1

LDC Report# 21666X17

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 24 through August 28, 2009

November 3, 2009

Soil/Water

Organophosphorus Pesticides 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): 8304626

Sample Identification

SA154-0.5B
SA154-10B
SA154-33B
RSAS3-0.5B
RSAS3009-0.5B
RSAS3-44B
FB082809-SO
SA154-0.5BMS
SA154-0.5BMSD
RSAS3-0.5BMS
RSAS3-0.5BMSD

An asterisk (*) will be placed in the margin 
to the left of any revised section in the text. 1 V:\LOGIN\TRONOXNG\21666X17.RV1



Revision 1

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 8141A for Organophosphorus 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 III.

Field duplicates are summarized in Section IX.

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

indicates change as the result of report review.
SDG 8304626 2 V:\LOGIN\TRONOXNG\21666X17.RV1



Revision 1

The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

indicates change as the result of report review.
SDG 8304626 3 V:\LOGIN\TRONOXNG\21666X17.RV1



Revision 1

I. Technical Holding Times

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

Initial calibration of compounds was 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 
selected compounds.

A curve fit, based on the initial calibration, was established for quantitation for selected 
compounds. The coefficient of determination (r2) was greater than or equal to 0.990 .

*b. Calibration Verification

Calibration verification was performed at the required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
less than or equal to 20.0% with the following exceptions:

Associated
Date Standard Column Compound %D Samples Flag Aor P

9/15/09 021F2101 1 Dimethoate 21.2 RSAS3-0.5B J- (all detects) A
RSAS3-0.5BMS UJ (all non-detects)

Azinphos-methyl 35.3 RSAS3-0.5BMSD J- (all detects)
9251497MB UJ (all non-detects)

9/15/09 021F2101 2 Azinphos-methyl 35.9 RSAS3-0.5B J- (all detects) A
RSAS3-0.5BMS
RSAS3-0.5BMSD
9251497MB

UJ (all non-detects)

The percent differences (%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

9/10/09 031F3101 1 Naled 21.0 All samples in SDG 
8304626

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

A

‘Indicates change as the result of report review.
SDG 8304626 4 V:\LOGIN\TRONOXNG\21666X17.RV1



Revision 1

Associated
Date Standard Column Compound %D Samples Flag AorP

*9/10/09 031F3101 2 Naled 28.1 All samples in SDG J- (all detects) A
Phorate 30.1 8304626 UJ (all non-detects)
T richloronate 22.0
Mevinphos 21.8

9/10/09 031F3101 2 Parathion-ethyl 27.2 All samples in SDG 
8304626

J+ (all detects) A

*Added mevinphos to table above

III. Blanks

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

Sample FB082809-SO was identified as a field blank. No organophosphorus pesticide 
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. The 
percent 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) 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:

"Indicates change as the result of report review.
SDG 8304626 5 V:\LOGIN\TRONOXNG\21666X17.RV1



Revision 1

Sample Finding Flag AorP

All samples in SDG 8304626 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 RSAS3-0.5B and RSAS3009-0.5B were identified as field duplicates. No 
organophosphorus pesticides were detected in any of the samples.

‘Indicates change as the result of report review.
SDG 8304626 6 V:\LOGIN\TRONOXNG\21666X17.RV1



Revision 1

*Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Organophosphorus Pesticides - Data Qualification Summary - SDG 8304626

SDG Sample Compound Flag AorP Reason (Code)

8304626 RSAS3-0.5B Dimethoate J- (all detects) A Continuing calibration
UJ (all non-detects) (%D) (c)

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

*8304626 SA154-0.5B Naled J- (all detects) A Continuing calibration
SA154-10B Phorate UJ (all non-detects) (ICV %D) (c)
SA154-33B Trichloronate
RSAS3-0.5B
RSAS3009-0.5B
RSAS3-44B
FB082809-SO

Mevinphos

8304626 SA154-0.5B Parathion-ethyl J+ (all detects) A Continuing calibration
SA154-10B
SA154-33B
RSAS3-0.5B
RSAS3009-0.5B
RSAS3-44B
FB082809-SO

(ICV %D) (c)

8304626 SA154-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
SA154-10B
SA154-33B
RSAS3-0.5B
RSAS3009-0.5B
RSAS3-44B
FB082809-SO

the PQL. (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Organophosphorus Pesticides - Laboratory Blank Data Qualification Summary - SDG 
8304626

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Organophosphorus Pesticides - Field Blank Data Qualification Summary - SDG 
8304626

No Sample Data Qualified in this SDG

indicates change as the result of report review.
SDG 8304626 7 V:\LOGIN\TRONOXNG\21666X17.RV1



Tronox Northgate Henderson
LDC#: 21666X17________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 8304626________ Stage 2B
Laboratory: Test America_______________

METHOD: GC Organophosphorus Pesticides (EPA SW 846 Method 8141A}

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

Validation Area Onmmpnts

I. Technical holding times 4 Sampling dates: &/3-4 - V-S

Ila. Initial calibration A-
Mb. Calibration verification/ICV -SW

III. Blanks A
IVa. Surrogate recovery (V
IVb. Matrix spike/Matrix spike duplicates A
IVc. Laboratory control samples /V ic* /o
V. Target compound identification N

VI. Compound Quantitation and CRQLs N

VII. System Performance N

VIII. Overall assessment of data A
IX. Field duplicates f , C

X. Field blanks Afp ffi - 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: .
__________________ Sell +

1 SA154-0.5B -S 11 > RSAS3-0.5BMSD S 21 I 22. 4l£ 31

2~ I SA154-10B 12 22 ^ ' Ixe'rty nm 32

3~ | SA154-33B 13 23 i IM}} 33

4 •> RSAS3-0.5B V 14 24 34

r i RSAS3009-0.5B & 15 25 35

6 1 RSAS3-44B « 16 26 36

7 FB082809-SQ ^ 17 27 37

8 1 SA154-0.5BMS S’ 18 28 38
9 t SA154-0.5BMSD 19 29 39
10 v RSAS3-0.5BMS . 20 30 40

Notes:

Date: l°/f 4/^ 
Page: \ of / 

Reviewer: Jvfc.
2nd Reviewer:

r
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports 

LDC #21666

Radium-226 & Radium-228



LDC Report# 21666H29

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase 
Henderson, Nevada

July 13 through August 5, 2009

October 14, 2009

Soil

Radium-226 & Radium-228 

Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 233415

Sample Identification

RSAM3-10BSPLP
SA166-10BSPLP
SA56-10BSPLP
SA182-10BSPLP
RSAL6-0.5BSPLP
RSAL6-28BSPLP
RSAU4-20BSPLP
RSAU4-50BSPLP
RSAJ3-10BSPLP
RSAJ3-29BSPLP
RSAU5-0.5BSPLP
RSAM3-10BSPLPMS
RSAM3-1OBSPLPDUP

Samples in this SDG underwent SPLP extraction

Investigation,

V:\LOGIN\TRONOXNG\21666H29.TR3 1



Introduction

This data review covers 13 soil samples listed on the cover sheet. The analyses were 
per ERA Methods 903.1 and 904.0 for Radium-226 and Radium-228.

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 the Multi-Agency 
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 VIII.

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

V:\LOGIN\TRONOXNG\21666H29.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\21666H29.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

All criteria for the initial calibration were met.

Detector efficiency was determined and a self-absorption curve was generated for each 
radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required 
frequencies. Results were within laboratory control limits.

III. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less 
than the minimum detectable activity (MDA).

No field blanks were identified in this SDG.

IV. Accuracy and Precision Data

a. Matrix Spike/(Matrix Spike) Duplicate

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

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

b. Laboratory Control Samples

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

c. Chemical Recovery

All chemical recoveries were within validation criteria.

V:\LOGIN\TRONOXNG\21666H29.TR3 4



V. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG 233415 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VI. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs.

VII. Overall Assessment of Data

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

VIII. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\21666H29.TR3 5



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Radium-226 & Radium-228 - Data Qualification Summary - SDG 233415

SDG Sample Isotope Flag Aor P Reason (Code)

233415 RSAM3-10BSPLP All isotopes reported below the J (all detects) A Sample result verification
SA166-10BSPLP 
SA56-10BSPLP
SA182-10BSPLP
RSAL6-0.5BSPLP
RSAL6-28BSPLP
RSAU4-20BSPLP
RSAU4-50BSPLP
RSAJ3-1OBSPLP
RSAJ3-29BSPLP
RSAU5-0.5BSPLP

PQL. (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG 
233415

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG 233415

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\21666H29.TR3 6



Tronox Northgate Henderson
LDC #: 21666H29__________ VALIDATION COMPLETENESS WORKSHEET
SDG #: 233415___________ Stage 2B
Laboratory: GEL Laboratories LLC

Date:/0~
Page: ) of I 

Reviewer:
2nd Reviewer:

METHOD: Radium 226 and Radium 228 (ERA Method 903.1 & 904) 1

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

Valiriatinn Area rtnmmants

I. Technical holding times A Sampling dates: 7* I 3" Q~ ~ Q°)

Ha. Initial calibration A
<r

lib. Calibration verification A

III. Blanks A
IVa. Matrix Spike/(Matrix Spike) Duplicates A
IVb. Laboratory control samples A Lcs

IVc. Chemical recovery A
V. Sample result verification N

VI. Minimum dectectable activity (MDA) A

VII. Overall assessment of data A

VIII. Field duplicates nI

Yl\/ FiolH Hlanlrc 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:
_______ 4/f ?£>,'(

i RSAM3-1 OBSPLP 11 RSAU5-0.5BSPLP 21 31

2 SA166-1 OBSPLP 12 RSAM3-1OBSPLPMS 22 32

3 SA56-1 OBSPLP 13
pat, ??8

RSAM3-1 OBSPLPDUP 23 33

4 SA182-1 OBSPLP 14 PfltAj 24 34

5 RSAL6-0.5BSPLP 15 rsspi.p 25 35

6 RSAL6-28BSPLP 16 26 36

7 RSAU4-20BSPLP 17 27 37

8 RSAU4-50BSPLP 18 28 38

9 RSAJ3-1 OBSPLP 19 29 39

10 RSAJ3-29BSPLP 20 30 40

Notes:

21666H29W.wpd



LDC Report# 21666129

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase 
Henderson, Nevada

August 24 through August 26, 2009

October 14, 2009

Soil

Radium-226 & Radium-228 

Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 235926

Sample Identification

SA150-10B RSAT3-10BMS
SA150-30B RSAT3-10BDUP
SA154-0.5B
SA154-10B
SA154-20B
SA154-33B
SA64-10B
SA64-23B
SA60-10B
SA60-20B
SA60009-20B
SA60-33B
RSAN5-10B
RSAN5-20B
RSAN5-33B
SA94-0.5B
SA94-10B
SA94-29B
RSAT3-10B
RSAT3-25B

Investigation,

V:\LOGIN\TRONOXNG\21666I29.TR3 1



Introduction

This data review covers 22 soil samples listed on the cover sheet. The analyses were 
per EPA Methods 903.1 and 904.0 for Radium-226 and Radium-228.

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 the Multi-Agency 
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 VIII.

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

V:\LOGIN\TRONOXNG\21666I29.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\21666I29.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

All criteria for the initial calibration were met.

Detector efficiency was determined and a self-absorption curve was generated for each 
radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required 
frequencies. Results were within laboratory control limits.

III. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less 
than the minimum detectable activity (MDA).

Sample FB072909-SO (from SDG 234267) was identified as an equipment blank. No 
radium-226 or radium-228 was found in this blank.

IV. Accuracy and Precision Data

a. Matrix Spike/(Matrix Spike) Duplicate

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

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

b. Laboratory Control Samples

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

c. Chemical Recovery

All chemical recoveries were within validation criteria.

V:\LOGIN\TRONOXNG\21666I29.TR3 4



V. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG 235926 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VI. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL (pCi/g) QAPP PQL (pCi/g) Flag AorP

SA154-10B Radium-228 0.511 0.5 None P

SA154-20B Radium-228 0.537 0.5 None P

SA64-1 OB Radium-228 0.619 0.5 None P

SA60-1 OB Radium-228 0.540 0.5 None P

RSAN5-33B Radium-228 0.676 0.5 None P

RSAT3-1 OB Radium-228 0.566 0.5 None P

RSAT3-25B Radium-228 0.714 0.5 None P

The MDA was greater than the PQL as listed above.

VII. Overall Assessment of Data

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

VIII. Field Duplicates

Samples SA60-20B and SA60009-20B were identified as field duplicates. No radium-226 
or radium-228 was detected in any of the samples with the following exceptions:

V:\LOGIN\TRONOXNG\21666I29.TR3 5



Concentration (pCi/g)
RPD

(Limits)
Difference

(Limits)Analyte SA60-20B SA60009-20B Flags AorP

Radium-228 1.28 1.19 - 0.09 (<0.5) - -

Radium-226 1.81 2.56 - 0.75 (<0.5) J (all detects) A

V:\LOGIN\TRONOXNG\21666I29.TR3 6



Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Radium-226 & Radium-228 - Data Qualification Summary - SDG 235926

SDG Sample Isotope Flag Aor P Reason (Code)

235926 SA154-10B
SA154-20B
SA64-10B
SA60-10B
RSAN5-33B
RSAT3-10B 
RSAT3-25B

Radium-228 None P Minimum detectable 
activity (PQL)

235926 SA150-10B
SA150-30B
SA154-0.5B
SA154-10B 
SA154-20B 
SA154-33B 
SA64-10B
SA64-23B
SA60-10B
SA60-20B
SA60009-20B
SA60-33B
RSAN5-10B 
RSAN5-20B 
RSAN5-33B 
SA94-0.5B
SA94-10B
SA94-29B
RSAT3-10B 
RSAT3-25B

All isotopes reported below the 
PQL.

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

235926 SA60-20B
SA60009-20B

Radium-226 J (all detects) A Field duplicates 
(Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG 
235926

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG 235926

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\21666I29.TR3 7



Tronox Northgate Henderson
LDC #: 21666129__________ VALIDATION COMPLETENESS WORKSHEET
SDG #: 235926___________ Stage 2B
Laboratory: GEL Laboratories LLC

Date:
Page:j_of_j_

Reviewer:, 
2nd Reviewer:

METHOD: Radium 226 and Radium 228 (EPA Method 903.1 & 904)

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 A Sampling dates:

Ila. Initial calibration A
r v g

lib. Calibration verification A
III. Blanks A

IVa. Matrix Spike/(Matrix Spike) Duplicates A MS /dc/P

IVb. Laboratory control samples A LCS

IVc. Chemical recovery A
V. Sample result verification N

VI. Minimum dectectable activity (MDA) SW

VII. Overall assessment of data A

VIII. Field duplicates SW 0 - /o +1|

Yl\/ Piolrl KlsmLc fJD F6- T&oidW-SO (Shot

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: .
__________ 5<9i(

1 SA150-10B 11 SA60009-20B 21
33Q

RSAT3-10BMS 31

2 SA150-30B 12 SA60-33B 22
>36 228

RSAT3-10BDUP 32

3 SA154-0.5B 13 RSAN5-10B 23 rfis 33

4 SA154-10B 14 RSAN5-20B 24 34

5 SA154-20B 15 RSAN5-33B 25 35

6 SA154-33B 16 SA94-0.5B 26 36

7 SA64-10B 17 SA94-10B 27 37

8 SA64-23B 18 SA94-29B 28 38

9 SA60-10B 19 RSAT3-10B 29 39

10 SA60-20B 20 RSAT3-25B 30 40

Notes:

21666l29W.wpd
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LDC #: 
SDG

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

METHOD: Radiochemistry (Method: See __________ )

N N/A 
N N/A

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

Page: | of (
Reviewer: 

2nd reviewer:
f

Activity (

Isotopes

0.15 ( J, ) IdJbH/Mi

Activity (

Isotopes

Acdvltv (

Isotopes

Isotopes

ActMtv f )

RPD

*

r—t m oe Version 1.0(3/2(2000)



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

LDC #21666

Organic Acids



LDC Report# 21666F47

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase 
Henderson, Nevada

August 10 through August 12, 2009

October 21, 2009

Soil/Water

Organic Acids

Stage 4

Alpha Analytical, Inc.

Sample Delivery Group (SDG): TRX09081351

Sample Identification

EB081009-S02
SA92-10B
SA92-31B
SA119-0.5B
SA119-10B
SA119-48B
EB081109-SO
SA107-0.5B
SA107-10B
SA107009-10B
SA107-29B
SA86-10B
SA86009-10B
SA86-28B
EB081009-S02MS
EB081009-S02MSD
SA92-10BMS
SA92-10BMSD

Investigation,

V:\LOGIN\TRONOXNG\21666F47.TR4 1



Introduction

This data review covers 14 soil samples and 4 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per HPLC 
Method for Organic Acids.

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\21666F47.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. Calibration

a. Initial Calibration

Initial calibration of compounds was performed for the primary (quantitation) column and 
confirmation column as required by this method.

A curve fit, based on the initial calibration, was established for quantitation. The 
coefficient of determination (r2) was greater than or equal to 0.990 .

b. Calibration Verification

Calibration verification was performed at the 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 30.0% for all compounds.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No organic acids were 
found in the method blanks.

Samples EB081009-S02 and EB081109-SO were identified as equipment blanks. No 
organic acid contaminants were found in these blanks.

Samples FB072909-SQ (from SDG TRX9073051) and FB080309-SQ (from SDG 
TRX09080450) were identified as field blanks. No organic acid contaminants were found 
in these blanks.

IV. Accuracy and Precision Data 

a. Surrogate Recovery

Surrogates were not required by the method.
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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) were within QC limits.

V. Target Compound Identification

All target compound identifications were within validation criteria.

VI. Project Quantitation Limit

All project quantitation limits were within validation criteria.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG TRX09081351 All compounds reported below the PQL. J (all detects) A

VII. System Performance

The system performance was acceptable.

VIII. Overall Assessment of Data

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

IX. Field Duplicates

Samples SA107-10B and SA107009-1 OB and samples SA86-10B and SA86009-10B were 
identified as field duplicates. No organic acids were detected in any of the samples.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Organic Acids - Data Qualification Summary - SDG TRX09081351

SDG Sample Compound Flag Aor P Reason (Code)

TRX09081351 EB081009-S02
SA92-10B
SA92-31B
SA119-0.5B
SA119-10B
SA119-48B
EB081109-SO
SA107-0.5B
SA107-10B
SA107009-10B 
SA107-29B
SA86-10B
SA86009-10B
SA86-28B

All compounds reported 
below the PQL.

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

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Organic Acids - Laboratory Blank Data Qualification Summary - SDG TRX09081351

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Organic Acids - Field Blank Data Qualification Summary - SDG TRX09081351

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21666F47_________  VALIDATION COMPLETENESS WORKSHEET Pate:»yM?
SDG#: TRX09081351__________ Staged A Page: \ of )
Laboratory: Alpha Analytical, Inc. I Reviewer: JV6

2nd Reviewer: 4^
METHOD: HPLC Organic Acids (HPLC Method) '

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 Sampling dates: &//0- \3-/c*i

Ha. Initial calibration h r'S

lib. Calibration verification/ICV k CCN £ 7.0*1 \CM & ZoX

III. Blanks h
IVa. Surrogate recovery W Wfl't rCcsd.

IVb. Matrix spike/Matrix spike duplicates A
1

IVc. Laboratory control samples * ICS

V. Target compound identification N

VI. Compound Quantitation and CRQLs N

VII. System Performance N

VIII. Overall assessment of data A
IX. Field duplicates K)p P, - to j>* - U J3.

X. Field blanks HD = 1.7 - rhoy-it) o*j-$>o CTfiA0^0730
t&CS O'SOq . S<» C TKX )

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

Validated Samples: . , ,
________________________4 Sq])

T * EB081009-SQ2 V\J 11 SA107-29B S 2? / Mb lk~ 31

2 SA92-10B S 12 SA86-10B P v 22 J 32

3 SA92-31B 13 SA86009-10B ^ > 23 33

4 SA119-0.5B 14 SA86-28B . 24 34

5 SA119-10B 15 ^ •EB081009-S02MS W 25 35

6 SA119-48B / 16^ ■EB081009-SQ2MSD 26 36

7 I" EB081109-SO W 17 SA92-10BMS S 27 37

8 SA107-0.5B -S 18 SA92-10BMSD / 28 38
V
9 SA107-10B Vt 19 29 39

10 SA107009-1 OB A v ( 20 30 40

Notes:

21666F47W.wpd



LDC #: ^ 6 7 VALIDATION FINDINGS CHECKLIST
SDG Cc-ca

Page: ^ of 
Reviewer?' ^(s 

2nd Reviewer:

Method:________ gc______ £_hplc

Validation Area Yes No NA Findings/Comments

i. Techrtical: hold'ina limes

All technical holding times were met.

Cooler temperature criteria was met.

ii. initial calibration

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

Were all percent relative standard deviations (%RSD) < 20%? -

Was a curve fit used for evaluation? s'

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

Were the RT windows properly established? '

iV. ConSnuino cajihration ...

Was a continuing calibration analyzed daily?

Were all percent differences (%D) < 20%.0 or percent recoveries 80-120%?

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?

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

VI. Surrogate spikes

Were all surrogate %R within the QC limits?

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

.................................................................................................................................................................................................ii.... ..

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?

VHi. Laboratory control samples

Was an LCS analyzed for this SDG? S'
Was an LCS analyzed per extraction batch? s'

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

GC_HPLC-SW2.wpd version 1.0



VALIDATION FINDINGS CHECKLISTLDC #:
SDG #:________C-r, Cry—/

Page: 1k)f 
Reviewer: JV

2nd Reviewer: A*

Validation Area Yes No NA Findings/Comments

X. Taraei compound identification

Were the retention times of reported detects within the RT windows?

Were compound quantitation and CRQLs adjusted to reflect ail sample dilutions and 
dry weight factors applicable to level IV validation?

'

XII. System performance

System performance was found to be acceptable.

XI It Overatt assessment of data

Overall assessment of data was found to be acceptable.

XtV. Field duplicates

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

XV. Field blanks

Field blanks were identified in this SDG. /
/

Target compounds were detected in the field blanks.

GC_HPLC-SW2.wpd version 1.0
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LDC Report# 21666G47

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

August 24 through August 28, 2009

October 14, 2009

Soil/Water

Organic Acids

Stage 2B

Alpha Analytical, Inc.

Sample Delivery Group (SDG): TRX09090358

Sample Identification

SA154-0.5B
SA154-10B
SA154-33B
RSAS3-0.5B
RSAS3009-0.5B
RSAS3-44B
FB082809-SO
SA154-0.5BMS
SA154-0.5BMSD
FB082809-SOMS
FB082809-SOMSD
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Introduction

This data review covers 8 soil samples and 3 water samples listed on the cover sheet 
including dilutions and reanalysis as applicable. The analyses were per HPLC Method 
for Organic Acids.

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\21666G47.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\21666G47.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 for the primary (quantitation) column and 
confirmation column as required by this method.

A curve fit, based on the initial calibration, was established for quantitation. The 
coefficient of determination (r2) was greater than or equal to 0.990 .

b. Calibration Verification

Calibration verification was performed at the 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 30.0% for all compounds.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No organic acids were 
found in the method blanks.

Samples FB072909-SC (from SDG TRX9073051) and FB082809-SQ were identified as 
field blanks. No organic acid contaminants were found in these blanks.

IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were not required by the method.

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) 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 TRX09090358 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 RSAS3-0.5B and RSAS3009-0.5B were identified as field duplicates. No organic 
acids were detected in any of the samples.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Organic Acids - Data Qualification Summary - SDG TRX09090358

SDG Sample Compound Flag AorP Reason (Code)

TRX09090358 SA154-0.5B All compounds reported J (all detects) A Project Quantitation Limit
SA154-10B
SA154-33B
RSAS3-0.5B
RSAS3009-0.5B
RSAS3-44B
FB082809-SO

below the PQL. (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Organic Acids - Laboratory Blank Data Qualification Summary - SDG TRX09090358

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Organic Acids - Field Blank Data Qualification Summary - SDG TRX09090358

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21666G47_________  VALIDATION COMPLETENESS WORKSHEET Date: jo/o^/o^
SDG #: TRX09090358__________ Stage 2B Page: of )
Laboratory: Alpha Analytical. Inc. Reviewer:

2nd Reviewer: (l-
METHOD: HPLC Organic Acids (HPLC Method) f

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

Valiriatinn Area Comments

1. Technical holding times A Sampling dates:

Ha. Initial calibration ft r y

lib. Calibration verification/ICV A crv ^ no \ i£v ± zo'Z

III. Blanks A

IVa. Surrogate recovery M NlcH r-c-v-zf .

IVb. Matrix spike/Matrix spike duplicates A
7

IVc. Laboratory control samples A ICS

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>

X. Field blanks NT) TB ^ 7 \ Fb C TK* oqgy *>£>£■/

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:
| ^ g>)' I ~f \AJ 6 ifylT

T SA154-0.5B S 11 FB082809-SOMSD K 21 31

2 SA154-10B T2 f bfikLk -ZZ7I0 22 32

3 SA154-33B 13 y 23 33

4 RSAS3-0.5B !? 14 24 34

5 RSAS3009-0.5B V 15 25 35

6 RSAS3-44B v 16 26 36

'FB082809-SO V\ 17 27 37

8 SA154-0.5BMS ^ 18 28 38

9 SA154-0.5BMSD •/ 19 29 39

10 FB082809-SOMS V\ 20 30 40

Notes:

21666G47W.wpd
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LDC Report# 21666H59

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

July 13 through August 5, 2009

October 14, 2009

Soil

Isotopic Uranium & Isotopic Thorium 

Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 233415

Sample Identification

RSAM3-10BSPLP
SA166-10BSPLP
SA56-10BSPLP
SA182-10BSPLP
RSAL6-0.5BSPLP
RSAL6-28BSPLP
RSAU4-20BSPLP
RSAU4-50BSPLP
RSAJ3-10BSPLP
RSAJ3-29BSPLP
RSAU5-0.5BSPLP
RSAM3-10BSPLPMS
RSAM3-10BSPLPDUP
SA166-10BSPLPMS
SA166-10BSPLPDUP

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 15 soil samples listed on the cover sheet. The analyses were 
per DOE EML HASL-300 Method and U-02-RC Method modified for Isotopic Uranium 
and DOE EML HASL-300 Method and Th-01-RC Method modified for Isotopic 
Thorium.

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 the Multi-Agency 
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 VIII.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required 
frequencies. Results were within control limits.

III. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less 
than the minimum detectable activity (MDA) with the following exceptions:

Method Blank ID Isotope Activity Associated Samples

SPLP1 PB (prep blank) Uranium-238 0.0247 pCi/L RSAM3-10BSPLP

SPLP2 PB (prep blank) Uranium-235/236 0.00713 pCi/L SA166-10BSPLP
SA56-10BSPLP
SA182-10BSPLP 
RSAL6-0.5BSPLP 
RSAL6-28BSPLP 
RSAU4-20BSPLP 
RSAU4-50BSPLP
RSAJ3-10BSPLP
RSAJ3-29BSPLP
RSAU5-0.5BSPLP

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 Isotope
Reported
Activity

Modified Final 
Activity

SA166-10BSPLP Uranium-235/236 0.026 pCi/L 0.03U pCi/L
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Sample Isotope
Reported
Activity

Modified Final 
Activity

SA56-1OBSPLP Uranium-235/236 0.0125 pCi/L 0.03U pCi/L

SA182-1OBSPLP Uranium-235/236 0.0158 pCi/L 0.03U pCi/L

RSAJ3-29BSPLP Uranium-235/236 0.0225 pCi/L 0.03U pCi/L

No field blanks were identified in this SDG.

IV. Accuracy and Precision Data 

a. Matrix Spike/(Matrix Spike) Duplicate

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

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

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

RSAM3-10BSPLPDUP Thorium-230 0.0547 pCi/L (<0.03) J (all detects) A
(RSAM3-1 OBSPLP) UJ (all non-detects)

Uranium-233/234 0.116 pCi/L (<0.03) J (all detects)
UJ (all non-detects)

b. Laboratory Control Samples

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

c. Tracer Recovery

All tracer recoveries were within validation criteria.

V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag Aor P

RSAM3-1 OBSPLP Thorium-228 0.163 0.03 None P
Thorium-230 0.104 0.03 None
Thorium-232 0.0592 0.03 None
Uranium-233/234 0.0635 0.03 None
Uranium-235/236 0.0983 0.03 None
Uranium-238 0.111 0.03 None

SA166-1 OBSPLP Thorium-228 0.0312 0.03 None P
Thorium-230 0.0314 0.03 None

SA56-1 OBSPLP Thorium-228 0.0373 0.03 None P
Thorium-230 0.0306 0.03 None
Uranium-233/234 0.0322 0.03 None

SA182-1 OBSPLP Thorium-228 0.057 0.03 None P
Thorium-230 0.0304 0.03 None
Uranium-233/234 0.0307 0.03 None

RSAL6-0.5BSPLP Thorium-228 0.0572 0.03 None P

RSAL6-28BSPLP Thorium-228 0.0646 0.03 None P
Uranium-233/234 0.0329 0.03 None
Uranium-238 0.0358 0.03 None

RSAU4-20BSPLP Thorium-228 0.036 0.03 None P
Uranium-233/234 0.0308 0.03 None

RSAU4-50BSPLP Thorium-228 0.0358 0.03 None P

RSAJ3-1 OBSPLP Thorium-228 0.041 0.03 None P
Uranium-233/234 0.0318 0.03 None

RSAJ3-29BSPLP Thorium-228 0.0465 0.03 None P

RSAU5-0.5BSPLP Thorium-228 0.0481 0.03 None P

The MDA was greater than the PQL as listed above.

VI. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG 233415 All isotopes reported below the PQL. J (all detects) A
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Raw data were not reviewed for this SDG.

VII. Overall Assessment of Data

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

VIII. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 233415

SDG Sample Isotope Flag AorP Reason (Code)

233415 RSAM3-1OBSPLP Thorium-230 J (all detects) A Duplicate sample
UJ (all non-detects) analysis (Difference) (Id)

Uranium-233/234 J (all detects)
UJ (all non-detects)

233415 RSAM3-1OBSPLP Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Thorium-232 None
Uranium-233/234 None
Uranium-235/236 None
Uranium-238 None

233415 SA166-1 OBSPLP Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)

233415 SA56-1 OBSPLP Thorium-228 None P Minimum detectable
SA182-1 OBSPLP Thorium-230 None activity (PQL)

Uranium-233/234 None

233415 RSAL6-0.5BSPLP Thorium-228 None P Minimum detectable
RSAU4-50BSPLP
RSAJ3-29BSPLP
RSAU5-0.5BSPLP

activity (PQL)

233415 RSAL6-28BSPLP Thorium-228 None P Minimum detectable
Uranium-233/234 None activity (PQL)
Uranium-238 None

233415 RSAU4-20BSPLP Thorium-228 None P Minimum detectable
RSAJ3-1 OBSPLP Uranium-233/234 None activity (PQL)

233415 RSAM3-1 OBSPLP All isotopes reported below the J (all detects) A Sample result verification
SA166-1 OBSPLP 
SA56-1 OBSPLP
SA182-1 OBSPLP
RSAL6-0.5BSPLP
RSAL6-28BSPLP
RSAU4-20BSPLP
RSAU4-50BSPLP
RSAJ3-1 OBSPLP
RSAJ3-29BSPLP
RSAU5-0.5BSPLP

PQL. (PQL) (sp)
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 233415

SDG Sample Isotope
Modified Final 

Activity AorP Code

233415 SA166-1 OBSPLP Uranium-235/236 0.03U pCi/L A bl

233415 SA56-1 OBSPLP Uranium-235/236 0.03U pCi/L A bl

233415 SA182-1 OBSPLP Uranium-235/236 0.03U pCi/L A bl

233415 RSAJ3-29BSPLP Uranium-235/236 0.03U pCi/L A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -
SDG 233415

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21666H59 VALIDATION COMPLETENESS WORKSHEET
SDG #: 233415______________ Stage 2B
Laboratory: GEL Laboratories LLC______

Date: 10 -
Page:_LofJ_

Reviewer: MCr
2nd Reviewer:

METHOD: Isotopic Uranium (DOE EML HASL-300, U-02-RC Modified),Isotopic Thorium (DOE EML HASL-300, Th-01-RC 
Modified)

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: (j or It Q-**'®0!

Ha. Initial calibration A
0

lib. Calibration verification A

III. Blanks SW

IVa. Matrix Spike/(Matrix Spike) Duplicates <sw m s /d P

IVa. Laboratory control samples A LCS

V. Tracer Recovery A
VI. Minimum Detectable Activity (MDA) SW

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates /vl
Y FialH hlanlrc /si

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

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

Validated Samples: - .
*4 /an soil

( 1
1 RSAM3-1 OBSPLP

7 7 
11 RSAU5-0.5BSPLP 21 31

7 a
2 SA166-1 OBSPLP

1 1 
12

M Th
RSAM3-1OBSPLPMS 22 32

7 3
3 SA56-1 OBSPLP 13 '

M TS
RSAM3-1OBSPLPDUP 23 33

7 7 
4 SA182-1 OBSPLP V

Th
SA166-1 OBSPLPMS 24 34

5 7
5 RSAL6-0.5BSPLP V

Tit
SA166-1 OBSPLPDUP 25 35

5 3
6 RSAL6-28BSPLP '16' Pflfc/f 26 36
7 7
7 RSAU4-20BSPLP *17 ' P8 tei.fl 27 37
7 %
8 RSAU4-50BSPLP V PBWl 28 38
1 7
9 RSAJ3-1 OBSPLP ^19. 5 PftjPtpJ 29 39
7 7
10 RSAJ3-29BSPLP 20 30 40

Notes:

21666H59W.wpd
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LDC Report# 21666159

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 
Henderson, Nevada

August 24 through August 26, 2009

October 14, 2009

Soil

Isotopic Uranium & Isotopic Thorium 

Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 235926 

Sample Identification

SA150-10B RSAT3-10BMS
SA150-30B RSAT3-10BDUP
SA154-0.5B
SA154-10B
SA154-20B
SA154-33B
SA64-10B
SA64-23B
SA60-10B
SA60-20B
SA60009-20B
SA60-33B
RSAN5-10B
RSAN5-20B
RSAN5-33B
SA94-0.5B
SA94-10B
SA94-29B
RSAT3-10B
RSAT3-25B

Investigation,
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Introduction

This data review covers 22 soil samples listed on the cover sheet. The analyses were 
per DOE EML HASL-300 Method and U-02-RC Method modified for Isotopic Uranium 
and DOE EML HASL-300 Method and Th-01-RC Method modified for Isotopic 
Thorium.

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 the Multi-Agency 
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 VIII.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required 
frequencies. Results were within control limits.

III. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less 
than the minimum detectable activity (MDA).

Sample FB072909-SO (from SDG 234267) was identified as a field blank. No isotopic 
uranium or isotopic thorium was found in this blank with the following exceptions:

Sampling
Field Blank ID Date Isotope Concentration Associated Samples

FB072909-SO 7/29/09 Thorium-228 0.0321 pCi/L SA150-10B
SA150-30B
SA154-0.5B
SA154-10B
SA154-20B
SA154-33B
SA64-10B
SA64-23B
SA60-10B
SA60-20B
SA60009-20B
SA60-33B
RSAN5-1 OB
RSAN5-20B
RSAN5-33B
SA94-0.5B
SA94-10B
SA94-29B

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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IV. Accuracy and Precision Data 

a. Matrix Spike/(Matrix Spike) Duplicate

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

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

DUP ID 
(Associated 
Samples) Isotope RPD (Limits) Flag AorP

RSAT3-1OBDUP Uranium-233/234 21.5 (<20) J (all detects) A
(RSAT3-1 OB UJ (all non-detects)
RSAT3-25B)

b. 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.

c. Tracer Recovery

All tracer recoveries were within validation criteria.

V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP

SA150-10B Thorium-228 0.198 0.05 None P
Thorium-230 0.0926 0.05 None

SA150-30B Thorium-228 0.138 0.05 None P
Thorium-230 0.0915 0.05 None
Uranium-233/234 0.0686 0.04 None

SA154-0.5B Thorium-228 0.158 0.05 None P
Thorium-230 0.111 0.05 None

SA154-10B Thorium-228 0.166 0.05 None P
Thorium-230 0.0952 0.05 None
Thorium-232 0.122 0.10 None
Uranium-233/234 0.0533 0.04 None
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag Aor P

SA154-20B Thorium-228 0.332 0.05 None P
Thorium-230 0.190 0.05 None
Thorium-232 0.1520 0.10 None
Uranium-233/234 0.0421 0.04 None

SA154-33B Thorium-228 0.194 0.05 None P
Thorium-230 0.137 0.05 None
Uranium-233/234 0.053 0.04 None
Uranium-238 0.0486 0.04 None

SA64-1 OB Thorium-228 0.176 0.05 None P
Thorium-230 0.0683 0.05 None
Uranium-233/234 0.0438 0.04 None

SA64-23B Thorium-228 0.128 0.05 None P
Thorium-230 0.062 0.05 None
Uranium-233/234 0.0549 0.04 None

SA60-10B Thorium-228 0.203 0.05 None P
Thorium-230 0.0631 0.05 None

SA60-20B Thorium-228 0.188 0.05 None P
Uranium-233/234 0.0418 0.04 None

SA60009-20B Thorium-228 0.142 0.05 None P
Thorium-230 0.171 0.05 None

SA60-33B Thorium-228 0.147 0.05 None P
Thorium-230 0.0804 0.05 None

RSAN5-1 OB Thorium-228 0.140 0.05 None P
Thorium-230 0.119 0.05 None
Uranium-233/234 0.0404 0.04 None
Uranium-238 0.0495 0.04 None

RSAN5-20B Thorium-228 0.130 0.05 None P
Thorium-230 0.141 0.05 None

RSAN5-33B Thorium-228 0.0963 0.05 None P
Thorium-230 0.0646 0.05 None

SA94-0.5B Thorium-228 0.101 0.05 None P
Thorium-230 * 0.0845 0.05 None

SA94-10B Thorium-228 0.229 0.05 None P
Thorium-230 0.0784 0.05 None
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag Aor P

SA94-29B Thorium-228 0.108 0.05 None P
Thorium-230 0.0619 0.05 None
Uranium-233/234 0.0419 0.04 None
Uranium-238 0.0505 0.04 None

RSAT3-1 OB Thorium-228 0.109 0.05 None P
Thorium-230 0.0924 0.05 None

RSAT3-25B Thorium-228 0.144 0.05 None P
Thorium-230 0.0934 0.05 None

The MDA was greater than the PQL as listed above.

VI. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG 235926 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. Overall Assessment of Data

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

VIII. Field Duplicates

Samples SA60-20B and SA60009-20B were identified as field duplicates. No isotopic 
uranium or isotopic thorium was detected in any of the samples with the following 
exceptions:

Analyte

Concentration (pCi/g)
RPD

(Limits)
Difference

(Limits) Flags AorPSA60-20B SA60009-20B

Thorium-228 1.94 1.86 4 (£50) - - -

Thorium-230 2.44 2.25 8 (<50) - - -

Thorium-232 2.11 1.78 17 (<50) - - -
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Analyte

Concentration (pCi/g)
RPD

(Limits)
Difference

(Limits) Flags Aor PSA60-20B SA60009-20B

Uranium-233/234 0.304 0.344 12 (<50) - - -

Uranium-235/236 0.0187U 0.0356 - 0.0169 (<0.04) - -

Uranium-238 0.397 0.396 0 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 235926

SDG Sample Isotope Flag AorP Reason (Code)

235926 RSAT3-1 OB Uranium-233/234 J (all detects) A Duplicate sample
RSAT3-25B UJ (all non-detects) analysis (RPD) (Id)

235926 SA150-10B Thorium-228 None P Minimum detectable
SA154-0.5B
SA60-1 OB
SA60009-20B
SA60-33B
RSAN5-20B
RSAN5-33B
SA94-0.5B
SA94-10B
RSAT3-1 OB 
RSAT3-25B

Thorium-230 None activity (PQL)

235926 SA150-30B Thorium-228 None P Minimum detectable
SA64-10B Thorium-230 None activity (PQL)
SA64-23B Uranium-233/234 None

235926 SA154-10B Thorium-228 None P Minimum detectable
SA154-20B Thorium-230 None activity (PQL)

Thorium-232 None
Uranium-233/234 None

235926 SA154-33B Thorium-228 None P Minimum detectable
RSAN5-1 OB Thorium-230 None activity (PQL)
SA94-29B Uranium-233/234 None

Uranium-238 None

235926 SA60-20B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity (PQL)

235926 SA150-10B All isotopes reported below the J (all detects) A Sample result verification
SA150-30B
SA154-0.5B 
SA154-10B 
SA154-20B
SA154-33B 
SA64-10B
SA64-23B
SA60-10B
SA60-20B
SA60009-20B
SA60-33B
RSAN5-1 OB 
RSAN5-20B 
RSAN5-33B 
SA94-0.5B
SA94-10B
SA94-29B
RSAT3-10B
RSAT3-25B

PQL (PQL) (sp)
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 235926

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -
SDG 235926

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21666159 VALIDATION COMPLETENESS WORKSHEET Date./Q-»3-o9
SDG #: 235926_____________ Stage 2B Page: ( of I
Laboratory: GEL Laboratories LLC______ Reviewer: MG

2nd Reviewer:

METHOD: Isotopic Uranium (DOE EML HASL-300, U-02-RC Modified),Isotopic Thorium (DOE EML HASL-300, Th-01-RC 
Modified)

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

Validation Area ftnmmnnts

I. Technical holding times A Sampling dates: U *0 <ja U & ~ - Q*)

Ila. Initial calibration A
0

lib. Calibration verification A
III. Blanks A

IVa. Matrix Spike/(Matrix Spike) Duplicates SW /DUp

IVa. Laboratory control samples A LCS

V. Tracer Recovery A

VI. Minimum Detectable Activity (MDA) SW

VII. Sample result verification N

VIII. Overall assessment of data A
IX. Field duplicates SW X>- 10 +11

Y PiolH hlonVc SW SO (s&b:

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

Validated Samples: , ,
_______________ all f

1 SA150-10B 11 SA60009-20B 21
M Th

RSAT3-10BMS 31

2 SA150-30B 12 SA60-33B 22 U T*RSAT3-1 OBDUP 32

3 SA154-0.5B 13 RSAN5-10B 23 PBS 33

4 SA154-10B 14 RSAN5-20B 24 34

5 SA154-20B 15 RSAN5-33B 25 35

6 SA154-33B 16 SA94-0.5B 26 36

7 SA64-10B 17 SA94-10B 27 37

8 SA64-23B 18 SA94-29B 28 38

9 SA60-10B 19 RSAT3-10B 29 39

10 SA60-20B 20 RSAT3-25B 30 40

Notes:

21666l59W.wpd
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LDC #:
SDG #: dy&db

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

METHOD: Radiochemistry (Method: CQ^e,A__________ )

Page: ( of (
Reviewer: M4*

2nd reviewer: y._^

'N N/A Were field duplicate pairs identified in this SDG?
N N/A Were target isotopes detected in the field duplicate pairs?

isotopes

Activity / pCi/t )

RPD10 3 „

Tii - ?Pd I. 26 4 f£ so)

Tin -530 ?.p*r s ( )

TU - d-1 ( 1 -79 n ( M

Isotopes

Aedvltv ( PC’/^ t

P /RPD(O
—9---------------------

H

. L».'W/P3t| 0-3DH 0.3HH
RPO .

1? (^50)

O' - ^•o/37 u £>.03Z(, O-OKol (fdJ.OM)

O''938 0.3^7 0.376
-

isotopes

Acdvitv f )

RPD

■
' ■ ■■

-

Isotopes

Activity r )

RPD

-

r-»i »r» Version 1.0(8/2/2000}


