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Introduction

This data review covers 4 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

8/3/09 Di-n-octylphthalate 25.2 M-31AB
M-50B
92830-MB

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.

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

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB080409-GW 8/4/09 Diethylphthalate 0.22 ug/L M-21B

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

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

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 Aor P

92830-LCS/D Pyridine 33 (50-120) 40 (50-120) _ J- (all detects) P
(M-31AB UJ (all non-detects)
M-50B 1,4-Dioxane 45 (50-120) 44 (50-120) - J- (all detects)
92830-MB) UJ (all non-detects)

93316-LCS/D Pyridine 23 (50-120) 49 (50-120) 73 (<30) J (all detects) P
(M-21B UJ (all non-detects)
FB080409-GW
93316-MB)

93316-LCS/D 1,4-Dioxane 44 (50-120) 46 (50-120) - J- (all detects) P
(M-21 B UJ (all non-detects)
FB080409-GW
93316-MB)

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0904290 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.
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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 R0904290

SDG Sample Compound Flag A or P Reason (Code)

R0904290 M-31AB Di-n-octylphthalate J- (all detects) A Continuing calibration
M-50B UJ (all non-detects) (ICV %D) (c)

R0904290 M-31AB Pyridine J- (all detects) P Laboratory control
M-50B

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

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

samples (%R) (I)

R0904290 M-21 B Pyridine J (all detects) P Laboratory control
FB080409-GW UJ (all non-detects) samples (%R)(RPD) (I,Id)

R0904290 M-21 B 1,4-Dioxane J- (all detects) P Laboratory control
FB080409-GW UJ (all non-detects) samples (%R) (I)

R0904290 M-31AB All compounds reported J (all detects) A Project Quantitation Limit
M-50B
M-21 B
FB080409-GW

below the PQL. (sp)

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

No Sample Data Qualified in this SDG

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

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21991A2a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0904290_________ 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.

Date:
Page: ^ of_[_

Reviewer:
2nd Reviewer: ^,

Valirlatinn Area Cnmmpnts

1. Technical holding times A Sampling dates: & /o'*}- 04 /c1}

II. GC/MS Instrument performance check A-

III. Initial calibration A ^ r'S

IV. Continuing calibration/ICV SW C&l/w - ~l

V. Blanks A
VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates hi CM ^*4 Ppr.

VIII. Laboratory control samples Sk) IXS/b '

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A

XVI. Field duplicates Kl

XVII. Field blanks Ffc ' 4

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

Validated Samples:
lA/A/ter^

1 i M-31AB 11 I *1 ^j6>
{iTfo
21 31

2 \ M-50B K > ' h ?>ic- i
(’-wej
22

?
32

3 M-21 B 13 23 33

4 7 ' FB080409-GW 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40
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LDC Report# 21991B2a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

September 8, 2009

November 19, 2009

Soil/Water

Semivolatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905115

Sample Identification

EB090809-S01
SA54-10B
SA54-20B
SA54-31B
SA50-12B
SA50009-12B
SA50-25B
SA50-36B
SA135-0.5B
SA135-10B
SA135009-10B
SA135-25B
SA135-37B
SA54-31BMS
SA54-31BMSD
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Introduction

This data review covers 14 soil samples and one water sample listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8270C for Semivolatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

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

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

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

Average relative response factors (RRF) for all semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

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

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

9/15/09 Di-n-octylphthalate 28.2 EB090809-SO1
SA50-12B
SA50009-12B
SA50-25B
SA50-36B
SA135-0.5B
SA135-10B
SA135009-10B 
SA135-25B
SA135-37B
SA54-31 BMS
SA54-31 BMSD
95854-MB

J+ (all detects) A

The percent differences (%D) of the second source calibration standard were less than 
or equal to 25.0% for all compounds.

All of the continuing calibration RRF values were greater than or equal to 0.05 .

V. Blanks

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

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

95624-MB 9/10/09 Di-n-butylphthalate 39 ug/Kg All soil samples in SDG
R0905115

95854-MB 9/14/09 Butyl be nzylphthalate 0.35 ug/L All water samples in SDG
Di-n-butylphthalate 0.89 ug/L R0905115

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

SA54-1 OB Di-n-butylphthalate 49 ug/Kg 49U ug/Kg

SA54-31B Di-n-butylphthalate 73 ug/Kg 73U ug/Kg

SA50-12B Di-n-butylphthalate 44 ug/Kg 44U ug/Kg

SA50009-12B Di-n-butylphthalate 62 ug/Kg 62U ug/Kg

\

\/.vi imv TDr^M/^iVMr^\ r\r\4 do A too



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

SA50-25B Di-n-butylphthalate 44 ug/Kg 44U ug/Kg

SA50-36B Di-n-butylphthalate 45 ug/Kg 45U ug/Kg

SA135-37B Di-n-butylphthalate 77 ug/Kg 77U ug/Kg

EB090809-S01 Butyl benzylphthalate 0.30 ug/L 0.30U ug/L

Sample EB090809-S01 was identified as an equipment blank. No semivolatile 
contaminants were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB090809-S01 9/8/09 Bis (2-ethylhexyl) phthalate 
Butylbenzylphthalate

0.33 ug/L
0.30 ug/L

SA54-10B
SA54-20B
SA54-31 B
SA50-12B
SA50009-12B
SA50-25B
SA50-36B

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

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

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB072909-SO 7/29/09 Butylbenzylphthalate 0.11 ug/L SA54-1 OB
SA54-20B
SA54-31B
SA50-12B
SA50009-12B
SA50-25B
SA50-36B

FB080309-SO 8/3/09 Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Diethylphthalate

2.0 ug/L
0.14 ug/L
0.36 ug/L

SA135-0.5B
SA135-1 OB
SA135009-1 OB
SA135-25B
SA135-37B
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VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Although the MS/MSD relative percent difference (RPD) was not 
within QC limits for one compound, the MS/MSD percent recoveries (%R) were within QC 
limits and no data were qualified.

VIII. Laboratory Control Samples (LCS)

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

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag AorP

95854-LCS/D Pyridine 18 (50-120) 19 (50-120) 48 (<30) J (all detects) P
(All water samples In UJ (all non-detects)
SDG R0905115) 1,4-Dioxane 31 (50-120) 48 (50-120) 42 (<30) J (all detects)

UJ (all non-detects)

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

\/.\l r\^IM\TDr\Mr\VMr2\01QQ4 OOA TD'S T



Sample Finding Flag AorP

All samples in SDG R0905115 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

XVI. Field Duplicates

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

Compound

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPSA50-12B SA50009-12B

2-Methylnaphthalene 4.3 3.5 - 0.8 (<7.0) - -

Acenaphthene 10 6.7 - 3.3 (<7.0) - -

Anthracene 18 11 - 7 (<7.0) - -

Benzo (a) anthracene 28 18 - 10 (<7.0) J (all detects) A

Benzo(a)pyrene 21 12 - 9 (<7.0) J (all detects) A

Benzo(b)fluoranthene 20 13 - 7 (<7.0) - -

Benzo(g,h,i)perylene 14 9.2 - 4.8 (<7.0) - -

Benzo(k)fluoranthene 17 11 - 6 (<7.0) - -

Chrysene 35 22 - 13 (<7.0) J (all detects) A
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Compound

Concentration (ug/Kg)
RPD

(Limits)
Difference

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

Di-n-butylphthalate 44 62 - 18 (<180) - -

Dibenzo(a,h)anthracene 5.0 2.5 - 2.5 (<7.0) - -

Fluoranthene 71 44 47 (<50) - - -

Fluorene 8.5 6.0 - 2.5 (<7.0) - -

Hexachlorobenzene 240 210 13 (<50) - - -

lndeno(1,2,3-cd) pyrene 13 8.5 - 4.5 (<7.0) - -

Naphthalene 3.2 2.5 - 0.7 (<7.0) - -

Phenanthrene 76 50 41 (<50) - - -

Pyrene 72 43 50 (<50) - - -

Octachlorostyrene 37 35 6 (<50) - - -

Compound

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA135-10B SA135009-10B

Benzo(a)anthracene 21U 2.1 - 18.9 (£21) - -

Chrysene 12 7.4 - 4.6 (<21) - -

Fluoranthene 6.4 21U - 14.6 (<21) - -

Hexachlorobenzene 34 21 - 13 (<21) - -

Phenanthrene 6.4 21U - 14.6 (<21) - -

Pyrene 7.4 5.3 - 2.1 (<21) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0905115

SDG Sample Compound Flag AorP Reason (Code)

R0905115 EB090809-S01 Di-n-octylphthalate J+ (all detects) A Continuing calibration
SA50-12B
SA50009-12B
SA50-25B
SA50-36B
SA135-0.5B
SA135-10B
SA135009-10B 
SA135-25B
SA135-37B

(%D) (c)

R0905115 EB090809-S01 Pyridine J (all detects) P Laboratory control
UJ (all non-detects) samples (%R)(RPD) (I,Id)

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

R0905115 EB090809-S01 All compounds reported J (all detects) A Project Quantitation Limit
SA54-10B
SA54-20B
SA54-31B
SA50-12B
SA50009-12B
SA50-25B
SA50-36B
SA135-0.5B
SA135-10B
SA135009-10B 
SA135-25B
SA135-37B

below the PQL (sp)

R0905115 SA50-12B Benzo (a) anthracene J (all detects) A Field duplicates
SA50009-12B Benzo (a) pyrene J (all detects) (Difference) (fd)

Chrysene J (all detects)

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

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration AorP Code

R0905115 SA54-10B Di-n-butylphthalate 49 U ug/Kg A bl

R0905115 SA54-31B Di-n-butylphthalate 73U ug/Kg A bl

R0905115 SA50-12B Di-n-butylphthalate 44U ug/Kg A bl

R0905115 SA50009-12B Di-n-butylphthalate 62U ug/Kg A bl
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SDG Sample
Compound

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

R0905115 SA50-25B Di-n-butylphthalate 44U ug/Kg A bl

R0905115 SA50-36B Di-n-butylphthalate 45U ug/Kg A bl

R0905115 SA135-37B Di-n-butylphthalate 77U ug/Kg A bl

R0905115 EB090809-S01 Butylbenzylphthalate 0.30U ug/L A bl

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

No Sample Data Qualified in this SDG

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

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 2199162a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905115_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivolatiles (ERA SW 846 Method 8270C)

Date:ll/g/^
Page: \ of_l_

Reviewer: ~3vC 
2nd Reviewer: ft ^

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 h Sampling dates: ^ /tS /tq

II. GC/MS Instrument performance check A
Ill Initial calibration ft ^ RSp r’y'

IV. Continuing calibration/ICV CCyJ A(a1 2

V. Blanks ^K)

VI. Surrogate spikes

VII. Matrix spike/Matrix spike duplicates Sw

VIII. Laboratory control samples Slaj UTS /p

IX. Regional Quality Assurance and Quality Control n

X. Internal standards ft
XI. Target compound identification N

XII. Compound guantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data f\

XVI. Field duplicates SW) £ i - iT , 6 - 1 o ij

XVII. Field blanks sw (F& - 1 fp, * -S.0 neioj 2
c-ies^so )

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

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

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples:
^ /au i r r' S 6) }

>
1 EB090809-SQ1 W 11 SA135009-1 OB 5> 21 ) ^££34 - 31

2 SA54-10B _S 12 SA135-25B 22 > 32

3 SA54-20B 13 SA135-37B 23 33

4 SA54-31B 14 SA54-31BMS 24 34

5 SA50-12B J? i 15 SA54-31BMSD \ / 25 35

6 SA50009-12B & , 16 26 36

7 SA50-25B 17 27 37

8 SA50-36B 18 28 38

9 SA135-0.5B 19 29 39

10 SA135-10B . / 20 30 40
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LDC#: 2199162a VALIDATION FINDINGS WORKSHEET Page:___ I of r
SDG#:See cover Field Duplicates Reviewer: JV&

2nd Reviewer:_________

METHOD: GC/MS SVGA (EPA SW 846 Method 8270C)
Sy\ N NA Were field duplicate pairs identified in this SDG?
Jf N NA Were target analytes detected in the field duplicate pairs?

Compound Name
Cone ( ug/Kg)

RPD
(< 50%)

Diff Diff Limits Quals
(Parent Only)5 6

2-Methylnaphthalene 4.3 3.5 0.8 <7.0

Acenaphthene 10 6.7 3.3 <7.0

Anthracene 18 11 7 <7.0

Benzo(a)anthracene 28 18 10 <7.0 S Arh>/ft

Benzo(a)pyrene 21 12 9 7,0 l

Benzo(b)fluoranthene 20 13 7 <7.0

Benzo(g,h,i)perylene 14 9.2 4.8 <7.0

Benzo(k)fluoranthene 17 11 6 <7.0

Chrysene 35 22 13 <7.0

Di-n-butylphthalate 44 62 18 <180

Dibenzo(a,h)anthracene 5.0 2.5 2.5 <7.0

Fluoranthene 71 44 47

Fluorene 8.5 6.0 2.5 <7.0

Hexachlorobenzene 240 210 13

lndeno(1,2,3-cd)-pyrene 13 8.5 4.5 7.0

Naphthalene 3.2 2.5 0.7 <7.0

Phenanthrene 76 50 41

Pyrene 72 43 50

Octachlorostyrene 37 35 6

C+AJ

Compound Name
Cone (ug/Kg)

RPD
{< 50%)

Diff Diff Limits Quals
(Parent
Only)10 11

Benzo(a)anthracene 21U 2.1 18.9 <21

Chrysene 12 7.4 4.6 <21

Fluoranthene 6.4 21U 14.6 <21



LDC#: 2199162a VALIDATION FINDINGS WORKSHEET Page: ^of__5^
SDG#:See cover Field Duplicates Reviewer:_____

2nd Reviewer:_________

METHOD: GC/MS SVGA (EPA SW 846 Method 8270C)
'y) N NA Were field duplicate pairs identified in this SDG?

tsKNA Were target analytes detected in the field duplicate pairs?

Compound Name
Cone ( ug/Kg)

RPD
(< 50%)

Diff Diff Limits Quals
(Parent
Only)10 11

Hexachlorobenzene 34 21 13 s21

Phenanthrene 6.4 21U 14.6 5.21

Pyrene 7.4 5.3 2.1 5,21
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LDC Report# 21991C2a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase 
Henderson, Nevada

September 3, 2009

November 19, 2009

Soil/Water

Semivolatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905072

Sample Identification

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

SA204-45B
EB090309-S02
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Introduction

This data review covers 21 soil samples and one water sample listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8270C for Semivolatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

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

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

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

Average relative response factors (RRF) for all semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

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

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

The percent differences (%D) of the second source calibration standard were less than 
or equal to 25.0% for all compounds.

All of the continuing calibration RRF values were greater than or equal to 0.05 .

\/.\l rvrn /~«o a too A



V. Blanks

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

Method Blank ID
Extraction

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

95517-MB 9/9/09 Bis (2-ethylhexyl) phthalate
Butylbenzylphthalate
Di-n-butylphthalate

0.26 ug/L
0.41 ug/L
1.5 ug/L

All water samples in SDG 
R0905072

95520-MB 9/9/09 Di-n-butylphthalate
Naphthalene

88 ug/Kg
1.0 ug/Kg

SA58-0.5B
SA58-10B
SA58009-28B
SA58-28B
SA53-10B
SA53-25B
SA53-32B
SA106-12B
SA106-20B
SA106-35B
RSAU7-0.5B
RSAU7009-0.5B
RSAU7-1 OB
RSAU7-25B
RSAU7-40B
RSAU7-54B
SA204-0.5B
SA204-1 OB

95624-MB 9/10/09 Di-n-butylphthalate 39 ug/Kg SA204009-1 OB
SA204-30B
SA204-45B

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

EB090309-S02 Bis (2-ethylhexyl) phthalate 1.2 ug/L 1,2U ug/L
Butylbenzylphthalate 0.37 ug/L 0.37U ug/L
Di-n-butylphthalate 0.97 ug/L 0.97U ug/L

SA58-1 OB Dl-n-butylphthalate 58 ug/Kg 58U ug/Kg

SA58-28B Di-n-butylphthalate 63 ug/Kg 63U ug/Kg
Naphthalene 1.1 ug/Kg 1.1U ug/Kg

SA53-10B Di-n-butylphthalate 47 ug/Kg 47U ug/Kg

SA53-25B Di-n-butylphthalate 58 ug/Kg 58U ug/Kg
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Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

SA53-32B Di-n-butylphthalate 60 ug/Kg 60U ug/Kg

SA106-12B Di-n-butylphthalate 77 ug/Kg 77U ug/Kg

SA106-35B Naphthalene 1.6 ug/Kg 1.6U ug/Kg

RSAU7-0.5B Di-n-butylphthalate 40 ug/Kg 40U ug/Kg
Naphthalene 1.0 ug/Kg 1.01) ug/Kg

RSAU7009-0.5B Di-n-butylphthalate 46 ug/Kg 46U ug/Kg

RSAU7-40B Di-n-butylphthalate 59 ug/Kg 59U ug/Kg

RSAU7-54B Naphthalene 1.4 ug/Kg 1,4U ug/Kg

SA204-0.5B Di-n-butylphthalate 91 ug/Kg 91U ug/Kg

SA204-10B Di-n-butylphthalate 52 ug/Kg 52U ug/Kg
Naphthalene 1.1 ug/Kg 1.1U ug/Kg

SA204-30B Di-n-butylphthalate 75 ug/Kg 75U ug/Kg

SA204-45B Di-n-butylphthalate 53 ug/Kg 53U ug/Kg

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

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB090309-S02 9/3/09 Bis (2-ethylhexyl) phthalate 
Butylbenzylphthalate
Diethylphthalate

1.2 ug/L
0.37 ug/L
0.97 ug/L

RSAU7-0.5B
RSAU7009-0.5B
RSAU7-1 OB
RSAU7-25B
RSAU7-40B
RSAU7-54B
SA204-0.5B
SA204-1 OB
SA204009-1 OB
SA204-30B
SA204-45B

Sample concentrations were compared to concentrations detected in the equipment 
blanks as required by the QAPP. No sample data was qualified.
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Samples FB072909-SO (from SDG R0904226) and FB080309-SG (from SDG R0904279)
were identified as field blanks. No semivolatile contaminants were found in these blanks
with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB072909-SO 7/29/09 Butylbenzylphthalate 0.11 ug/L SA58-0.5B
SA58-10B
SA58009-28B
SA58-28B
SA53-10B
SA53-25B
SA53-32B
SA106-12B
SA106-20B
SA106-35B

FB080309-SO 8/3/09 Bis (2-ethylhexyl) phthalate
Butylbenzylphthalate
Di-n-butylphthalate

2.0 ug/L
0.14 ug/L
0.36 ug/L

RSAU7-0.5B
RSAU7009-0.5B
RSAU7-10B
RSAU7-25B
RSAU7-40B
RSAU7-54B
SA204-0.5B
SA204-10B
SA204009-10B
SA204-30B
SA204-45B

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

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

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 A or P

95517-LCS/D
(All water samples in
SDG R0905072)

Pyridine 16 (50-120) 26 (50-120) 44 (<30) J (all detects)
UJ (all non-detects)

P

95517-LCS/D 
(All water samples in 
SDG R0905072)

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

P

95520-LCS/D Hexachlorobenzene 129 (50-120) 128 (50-120) _ J+ (all detects) P
(SA58-0.5B
SA58-10B
SA58009-28B
SA58-28B
SA53-10B
SA53-25B
SA53-32B
SA106-12B
SA106-20B
SA106-35B
RSAU7-0.5B
RSAU7009-0.5B
RSAU7-1 OB
RSAU7-25B
RSAU7-40B
RSAU7-54B
SA204-0.5B
SA204-1 OB
95520-MB)

Octachlorostyrene 132 (50-120) 126 (50-120) J+ (all detects)

95624-LCS/D Hexachlorobenzene 125 (50-120) 125 (50-120) - J+ (all detects) P
(SA204009-1 OB 
SA204-30B
SA204-45B
95624-MB)

Octachlorostyrene 125 (50-120) 122 (50-120) J+ (all detects)

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:
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Sample Finding Flag AorP

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

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

XVI. Field Duplicates

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

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound RSAU7-0.5B RSAU7009-0.5B Flags Aor P

Benzo(a)anthracene 1.0 4.2 - 3.2 (<6.9) - -

Benzo(a)pyrene 6.9U 4.5 - 2.4 (<6.9) - -

Benzo(b)fluoranthene 6.9U 3.1 - 3.8 (<6.9) - -

Benzo (g,h, I) perylene 6.9U 2.8 - 4.1 (<6.9) - -

Benzo (k)f luoranthene 6.9U 3.1 - 3.8 (<6.9) - -

Chrysene 1.7 5.9 - 4.2 (<6.9) - -

Di-n-butylphthalate 40 46 - 6 (<180) - -

Fluoranthene 1.7 6.6 - 4.9 (<6.9) - -

lndeno(1,2,3-cd) pyrene 1.4 2.8 - 1.4 (^6.9) - -
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Concentration (ug/Kg)
RPD

(Limits)
Difference

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

Naphthalene 1.0 6.9U - 5.9 (<;6.9) - -

Phenanthrene 6.9U 3.8 - 3.1 (<6.9) - -

Pyrene 2.1 6.3 - 4.2 (<6.9) - -

Compound

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA204-1 OB SA204009-1 OB

Acenaphthylene 4.6 4.2 - 0.4 (<21) - -

Benzo(a)anthracene 35 35 - 0 (<21) - -

Benzo(a)pyrene 34 34 - 0 (<21) - -

Benzo(b)fluoranthene 45 52 - 7(<21) - -

Benzo (g, h, i) perylene 36 42 - 6 (<21) - -

Benzo(k)fluoranthene 35 31 - 4 (<21) - -

Chrysene 50 52 - 2 (£21) - -

Di-n-butylphthalate 52 540U - 488 (<540) - -

Dibenzo(a,h)anthracene 9.9 13 - 3.1 (<21) - -

Dimethyl phthalate 14 540U - 526 (<540) - -

Fluoranthene 71 69 - 2 (<21) - -

Hexachlorobenzene 75 84 - 9 (<21) - -

lndeno(1,2,3-cd) pyrene 30 34 - 4 (<21) - -

Naphthalene 1.1 21U - 19.9 (<21) - -

Phenanthrene 19 19 - 0 (<21) - -
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Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA204-1 OB SA204009-1 OB Flags AorP

Pyrene 76 70 - 6 (<21) - -

Octachlorostyrene 20 22 - 2 (<21) - -

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limite)Compound SAS8009-28B SA58-28B Flags AorP

Di-n-butyl phthalate 190U 63 - 127 (<190) - -

Naphthalene 7.5U 1.1 - 6.4 (<7.5) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Semivolatiles - Data Qualification Summary - SDG R0905072

SDG Sample Compound Flag AorP Reason (Code)

R0905072 EB090309-SO2 Pyridine J (all detects) P Laboratory control
UJ (all non-detects) samples (%R)(RPD) (I,Id)

R0905072 EB090309-SO2 1,4-Dioxane J- (all detects) P Laboratory control
UJ (all non-detects) samples (%R) (I)

R0905072 SA58-0.5B Hexachlorobenzene J+ (all detects) P Laboratory control
SA58-1 OB
SA58009-28B
SA58-28B
SA53-1 OB
SA53-25B
SA53-32B
SA106-12B
SA106-20B
SA106-35B
RSAU7-0.5B
RSAU7009-0.5B
RSAU7-1 OB
RSAU7-25B
RSAU7-40B
RSAU7-54B
SA204-0.5B
SA204-1 OB
SA204009-1 OB 
SA204-30B
SA204-45B

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

R0905072 SA58-0.5B All compounds reported J (all detects) A Project Quantitation Limit
SA58-1 OB
SA58009-28B
SA58-28B
SA53-1 OB
SA53-25B
SA53-32B
SA106-12B
SA106-20B
SA106-35B
RSAU7-0.5B
RSAU7009-0.5B
RSAU7-10B
RSAU7-25B
RSAU7-40B
RSAU7-54B
SA204-0.5B
SA204-1 OB
SA204009-1 OB 
SA204-30B
SA204-45B
EB090309-S02

below the PQL. (sp)
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0905072

Compound Modified Final
SDG Sample TIC (RT in minutes) Concentration A or P Code

R0905072 EB090309-S02 Bis(2-ethylhexyl) phthalate 1,2U ug/L A bl
Butylbenzylphthalate 0.37U ug/L
Di-n-butylphthalate 0.97U ug/L

R0905072 SA58-1 OB Di-n-butylphthalate 58U ug/Kg A bl

R0905072 SA58-28B Di-n-butylphthalate 63U ug/Kg A bl
Naphthalene 1.1U ug/Kg

R0905072 SA53-10B Di-n-butylphthalate 47U ug/Kg A bl

R0905072 SA53-25B Di-n-butylphthalate 58L) ug/Kg A bl

R0905072 SA53-32B Di-n-butylphthalate 60U ug/Kg A bl

R0905072 SA106-12B Di-n-butylphthalate 77U ug/Kg A bl

R0905072 SA106-35B Naphthalene 1.6L) ug/Kg A bl

R0905072 RSAU7-0.5B Di-n-butylphthalate 40U ug/Kg A bl
Naphthalene 1.0U ug/Kg

R0905072 RSAU7009-0.5B Di-n-butylphthalate 46U ug/Kg A bl

R0905072 RSAU7-40B Di-n-butylphthalate 59 U ug/Kg A bl

R0905072 RSAU7-54B Naphthalene 1,4U ug/Kg A bl

R0905072 SA204-0.5B Di-n-butylphthalate 91U ug/Kg A bl

R0905072 SA204-1 OB Di-n-butylphthalate 52U ug/Kg A bl
Naphthalene 1.1U ug/Kg

R0905072 SA204-30B Di-n-butylphthalate 75U ug/Kg A bl

R0905072 SA204-45B Di-n-butylphthalate 53U ug/Kg A bl
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No Sample Data Qualified in this SDG

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

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Semivoiatiles- Equipment Blank Data Qualification Summary - SDG R0905072
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Tronox Northgate Henderson
ldc #: 21991C23_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905072_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C)

Date:
Page: I of ) 

Reviewer: JYfc.
2nd Reviewer:

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

Validation Arp a Comments

I. Technical holding times A Sampling dates: ^ /f>~b /c6\

II. GC/MS Instrument performance check A

III. Initial calibration A % *££

IV. Continuing calibration/ICV A C04 /\c^ ^ 25 1

V. Blanks

VI. Surrogate spikes A

VII. Matrix spike/Matrix spike duplicates kl C ll C l r ^

VIII. Laboratory control samples -SlAJ
r F

US. /p

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A

XVI. Field duplicates fh) £,2 4 Di 1/, '2 l)b - ^

XVII. Field blanks Sr) '22 ~ F&O7HO1-S0 CfTr* eO'ICl
m>CVO}ei.si> Cfrn^

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

Validated Samples:
■£&}'} + ^ M f ^

1 ! SA58-0.5B 5 11 ' RSAU7-0.5B 0 > S 21 ’ SA204-45B 3fW

2 i SA58-10B 12 ! RSAU7009-0.5B 9 22^ EB090309-SQ2 Vi •f •>32 ' - ■ 24 _

3 ) SA58009-28B 9 , 13 * RSAU7-10B 23
4- i 
33 * ^£517-

4 i SA58-28B 9 14 | RSAU7-25B 24 34

5 1
t

SA53-10B 15 I RSAU7-40B 25 35

6 1 SA53-25B 16 l RSAU7-54B 26 36

7 t SA53-32B 17 1 SA204-0.5B 27 37

8 ! SA106-12B 18 \ SA204-1 OB t>>, 28 38

9 1 SA106-20B 19 X SA204009-10B 9% 29 39

10 t SA106-35B > /
3

20 SA204-30B / 30 40

21991C2W.wpd
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LDC#: 21991C2a
SDG#:See cover

VALIDATION FINDINGS WORKSHEET Page: I of^
Field Duplicates Reviewer: yG

2nd Reviewer: ~

1ETHOD: GC/MS SVGA (EPA SW 846 Method 8270C)
V) N NA Were field duplicate pairs identified in this SDG?

N NA Were target analytes detected in the field duplicate pairs?

Compound Name
Cone (ug/Kg)

RPD
(< 50%)

Diff Diff Limits Quals
(Parent Only)11 12

Benzo(a)anthracene 1.0 4.2 3.2 <6.9 —

Benzo(a)pyrene 6.9U 4.5 2.4 <6.9 -

Benzo(b)fluoranthene 6.9U 3.1 3.8 <6.9 -

Benzo(g,h,i)perylene 6.9U 2.8 4.1 <6.9 -

Benzo(k)fluoranthene 6.9U 3.1 3.8 <6.9 -

Chrysene 1.7 5.9 4.2 <6.9 -

Di-n-butylphthalate 40 46 6 <180 -

Fluoranthene 1.7 6.6 4.9 <6.9

lndeno(1,2,3-cd)-pyrene 1.4 2.8 1.4 <6.9 —

Naphthalene 1.0 6.9U 5.9 <6.9

Phenanthrene 6.9U 3.8 3.1 <6.9 -

Pyrene 2.1 6.3 4.2 <6.9

Compound Name
Cone (ug/Kg)

RPD
(< 50%)

Diff Diff Limits Quals
(Parent Only)18 19

Acenaphthylene 4.6 4.2 0.4 <21 —

Benzo{a)anthracene 35 35 0 <21 -

Benzo(a)pyrene 34 34 0 <21 —

Benzo(b)fluoranthene 45 52 7 <21

Benzo(g,h,i)perylene 36 42 6 <21

Benzo(k)fluoranthene 35 31 4 <21

Chrysene 50 52 2 <21

Di-n-butylphthalate 52 540U 488 <540 _

Dibenzo(a,h)anthracene 9.9 13 3.1 <21

Dimethyl phthalate 14 540U 526 <540 -



LDC#: 21991 C2a VALIDATION FINDINGS WORKSHEET Page: 'V'of ^
SDG#:See cover Field Duplicates Reviewer:______

2nd Reviewer:_________ Ik_^

METHOD: GC/MS SVGA (EPA SW 846 Method 8270C)
Y N NA Were field duplicate pairs identified in this SDG?
Y N NA Were target analytes detected in the field duplicate pairs?

Compound Name
Cone ( ug/Kg)

RPD
(< 50%)

Diff Diff Limits Quals
(Parent Only)18 19

Fluoranthene 71 69 2 :> 2 1

Hexachlrobenzene 75 84 9 >21

lndeno(1,2,3-cd)-pyrene 30 34 4 <.21 —

Naphthalene 1.1 21U 19.9 <21 -

Phenanthrene 19 19 0 <21 -

Pyrene 76 70 6 <21

Octachlorostyrene 20 22 2 <21

Compound Name
Cone ( ug/Kg)

RPD
{< 50%)

Diff Diff Limits Quals
(Parent
Only)3 4

Di-n-butyl phthalate 190U 63 127 190 -

Naphthalene 7.5U 1.1 6.4 <7.5
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LDC Report# 2199102a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

September 10, 2009

November 19, 2009

Soil/Water

Semivolatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905177

Sample Identification

EB091009-S01 SA126-40BMS
EB091009-S02 SA126-40BMSD
SA102-10B
SA102-30B
SA109-10B
SA109-25B
SA109-34B
SA124009-10B
SA124-0.5B
SA124-10B
SA125-25B
SA125-39B
SA125009-39B
SA125-0.5B
SA125-10B
SA126-0.5B
SA126-10B
SA126-18B
SA126-25B
SA126-40B
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Introduction

This data review covers 20 soil samples and 2 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8270C for Semivolatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

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

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

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

Average relative response factors (RRF) for all semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

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

For the purposes of technical evaluation, all compounds were evaluated against the 
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds 
were within the validation criteria with the following exceptions:
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Date Compound %D Associated Samples Flag A or P

9/15/09 Di-n-octylphthalate 28.2 EB091009-S01
95854-MB

J+ (all detects) A

9/22/09 Fluoranthene 29.2 SA102-10B
SA102-30B
SA109-10B
SA109-34B
SA125-25B
SA125-39B
SA125009-39B
SA125-0.5B
SA125-10B
SA126-40B
SA126-40BMS
SA126-40BMSD
95859-MB

J+ (all detects) A

The percent differences (%D) of the second source calibration standard were less than 
or equal to 25.0% for all compounds.

All of the continuing calibration RRF values were greater than or equal to 0.05 .

V. Blanks

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

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

95854-MB 9/14/09 Butylbenzylphthalate
Di-n-butylphthalate

0.35 ug/L
0.89 ug/L

All water samples in SDG
R0905177

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

EB091009-SO1 Butylbenzylphthalate 0.30 ug/L 0.30U ug/L

EB091009-S02 Butylbenzylphthalate 0,42 ug/L 0.42U ug/L
Di-n-butylphthalate 1.0 ug/L 1,0U ug/L

Samples EB091009-S01 and EB091009-S02 were identified as equipment blanks. No 
semivolatile contaminants were found in these blanks with the following exceptions:
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Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB091009-SO1 9/10/09 Bis (2-ethyl hexyl) phthalate 0.98 ug/L All soil samples in SDG
Butylbenzylphthalate 0.30 ug/L R0905177

EB091009-S02 9/29/09 Bis (2-ethylhexyl) phthalate 0.89 ug/L All soil samples in SDG
Butylbenzylphthalate 0.42 ug/L R0905177
Di-n-butylphthalate 1.0 ug/L

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

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

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB072909-SO 7/29/09 Butylbenzylphthalate 0.11 ug/L All soil samples in SDG
R0905177

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

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Although the MS percent recovery (%R) was not within QC limits 
for one compound, the MSD percent recovery (%R) was within QC limits and no data 
were qualified.

VIII. Laboratory Control Samples (LCS)

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

LCS
%R (Limits)

LCSO
%R (Limits)

RPD
(Limits) Flag A or P

95854-LCS/D 
(All water samples in 
SDG R0905177)

Pyridine

1,4-Dioxane

18 (50-120)

31 (50-120)

29 (50-120)

48 (50-120)

48 (<30)

42 (<30)

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

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

P

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0905177 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.
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XVI. Field Duplicates

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

Compound

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPSA124009-1 OB SA124-10B

Benzo(a)anthracene 21 16 - 5 (S8.5) - -

Be nzo(a) pyrene 16 13 - 3 (<8.5) - -

Benzo(b)fluoranthene 22 17 - 5 (<8.5) - -

Benzo{g,h,i)perylene 11 8.6 - 2.4 (<8.5) - -

Benzo(k)fluoranthene 19 16 - 3 (<8.5) - -

Chrysene 24 19 - 5 (<8.5) - -

Dibenz(a,h)anthracene 3.0 2.9 - 0.1 (<8.5) - -

Fluoranthene 28 24 - 4 (<8.5) - -

Hexachlorobenzene 3.0 2.9 - 0.1 (<8.5) - -

lndeno(1,2,3-cd) pyrene 11 8.6 - 2.4 (<8.5) - -

Phenanthrene 6.8 5.7 - 1.1 (<8.5) - -

Pyrene 22 20 - 2 (<8.5) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0905177

SDG Sample Compound Flag Aor P Reason (Code)

R0905177 EB091009-SO1 Di-n-octylphthalate J+ (all detects) A Continuing calibration 
(%D) (c)

R0905177 SA102-10B
SA102-30B
SA109-10B
SA109-34B
SA125-25B
SA125-39B
SA125009-39B 
SA125-0.5B
SA125-10B
SA126-40B

Fluoranthene J+ (all detects) A Continuing calibration 
(%D) (c)

R0905177 EB091009-SO1
EB091009-SO2

FVridine

1,4-Dioxane

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

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

P Laboratory control 
samples (%R)(RPD) (I, Id)

R0905177 EB091009-SO1
EB091009-S02
SA102-10B
SA102-30B
SA109-10B
SA109-25B
SA109-34B
SA124009-10B
SA124-0.5B
SA124-10B
SA125-25B
SA125-39B
SA125009-39B
SA125-0.5B
SA125-10B
SA126-0.5B
SA126-10B
SA126-18B
SA126-25B
SA126-40B

All compounds reported 
below the PQL.

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

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0905177

Compound Modified Final
SDG Sample TIC (RT in minutes) Concentration AorP Code

R0905177 EB091009-SO1 Butylbenzylphthalate 0.30U ug/L A bl

R0905177 EB091009-S02 Butylbenzylphthalate 0.42U ug/L A bl
Di-n-butylphthalate 1,0U ug/L
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Equipment Blank Data Qualification Summary - SDG R0905177

No Sample Data Qualified in this SDG

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

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 2l991D2a_________ VALIDATION COMPLETENESS WORKSHEET
sdg #: RQ905177_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivolatiles (EPA SW846 Method 8270C)

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: ^/ft>

II. GC/MS Instrument performance check A

III. Initial calibration Sr r-*'"

IV. Continuing calibration/ICV 5k)

V. Blanks ^Ia)

VI. Surrogate spikes A

VII. Matrix spike/Matrix spike duplicates

VIII. Laboratory control samples -^Ia) i-a/p

IX. Regional Quality Assurance and Quality Control N

X Internal standards A
XI. Target compound identification N

XII. Compound guantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A-

XVI. Field duplicates SV\) ^ g ld ^ - d &.

XVII. Field blanks A/\i EE> - ',2. R£> - re>C72^o^-^> ffot*,

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 EB091009-SQ1 V\1 11 SA125-25B 21 SA126-40BMS £ + I31 1

2 EB091009-SQ2 ,« 12 SA125-39B -CV 22 SA126-40BMSD 32 ^

3 SA102-10B ^ T3 SA125009-39B -P*- 23 33

4 SA102-30B 14 SA125-0.5B 24 34

5 SA109-10B 15 SA125-10B 25 35

6 SA109-25B 16 SA126-0.5B 26 36

7 SA109-34B 17 SA126-10B 27 37

8 SA124009-1 OB Pf 18 SA126-18B 28 38

9 SA124-0.5B 19 SA126-25B 29 39

10 SA124-10B ^1 ' / 20 SA126-40B ' 30 40
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LDC#: 2199102a VALIDATION FINDINGS WORKSHEET Page:___\ of )
SDG#:See cover Field Duplicates Reviewer:______S\JG

2nd Reviewer:_______vLy

THOD: GC/MS SVGA (EPA SW 846 Method 8270C)
YjN NA_ Were field duplicate pairs identified in this SDG?

Were target analytes detected in the field duplicate pairs?

Compound Name
Cone ( ug/Kg)

RPD
(< 50%)

Diff Diff Limits Quals
(Parent Only)8 10

Benzo(a)anthracene 21 16 5 <8.5 V.

Benzo(a)pyrene 16 13 3 <8.5 -

Benzo(b)fluoranthene 22 17 5 <8.5 -

Benzo(g,h,i)perylene 11 8.6 2.4 <8.5 -

Benzo(k)fluoranthene 19 16 3 <8.5 -

Chrysene 24 19 5 <8.5 -

Dibenz(a,h)anthracene 3.0 2.9 0.1 <8.5

Fluoranthene 28 24 4 <8.5

HexaehlrobenzeneC 3.0 2.9 0.1 <8.5

lndeno(1,2,3-cd ^pyrene 11 8.6 2.4 <8.5 -

Phenanthrene 6.8 5.7 1.1 <8.5 -

Pyrene 22 20 2 <8.5
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LDC Report# 21991E2a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase 
Henderson, Nevada

September 9, 2009

November 19, 2009

Soil

Semivolatiles 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905138

Sample Identification

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

RSAQ5-41BMS 
RSAQ5-41BMSD

Investigation,
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Introduction

This data review covers 22 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8270C for 
Semivolatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.
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The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

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

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

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

Average relative response factors (RRF) for all semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

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

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

w.\ i 11, i\ t I-* il i i z->\ m a t r» /i A



Date Compound %D Associated Samples Flag AorP

9/22/09 Fluoranthene 29.2 SA188-37B
SA31-10B
95859-MB

J+ (all detects) A

The percent differences (%D) of the second source calibration standard were less than 
or equal to 25.0% for all compounds.

All of the continuing calibration RRF values were greater than or equal to 0.05 .

V. Blanks

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

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

95732-MB 9/11/09 Di-n-butylphthalate 41 ug/Kg SA187-10B
SA187-25B
SA187-39B
SA45-10B
SA45-25B
SA45-36B
SA186-10B
SA186-25B
SA186-37B
SA188-10B
SA188-25B
SA188-37B
RSAQ5-0.5B
RSAQ5-10B
RSAQ5-25B
RSAQ5-41B
SA31-20B
SA31-32B
SA31-0.5B

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

SA187-10B Di-n-butylphthalate 82 ug/Kg 82U ug/Kg

SA187-25B Di-n-butylphthalate 45 ug/Kg 45U ug/Kg

SA187-39B Di-n-butylphthalate 130 ug/Kg 130U ug/Kg
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Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

SA45-1 OB Di-n-butylphthalate 62 ug/Kg 62U ug/Kg

SA45-25B Di-n-butylphthalate 80 ug/Kg SOU ug/Kg

SA45-36B Di-n-butylphthalate 67 ug/Kg 67U ug/Kg

SA186-37B Di-n-butylphthalate 74 ug/Kg 74 U ug/Kg

SA188-1 OB Di-n-butylphthalate 52 ug/Kg 52U ug/Kg

SA188-37B Di-n-butylphthalate 69 ug/Kg 69U ug/Kg

RSAQ5-1 OB Di-n-butylphthalate 47 ug/Kg 47U ug/Kg

SA31-20B Di-n-butylphthalate 47 ug/Kg 47U ug/Kg

SA31-32B Di-n-butylphthalate 77 ug/Kg 77U ug/Kg

SA31 -0.5B Di-n-butylphthalate 83 ug/Kg 83U ug/Kg

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

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB072909-SO 7/29/09 Butylbenzylphthalate 0.11 ug/L All samples in SDG
R0905138

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

VI. Surrogate Spikes

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

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Although the MSD percent recovery (%R) was not within QC limits 
for one compound, the MS percent recovery (%R) was within QC limits and no data were 
qualified.

VIII. Laboratory Control Samples (LCS)

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag AorP

95859LCS/D 
(SA31-1 OB
95859-MB)

Pyridine 16 (50-120) 5 (50-120) 106 (<30) J (all detects)
R (all non-detects)

P

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications

All target compound identifications were within validation criteria.

XII. Project Quantitation Limit

All project quantitation limits were within validation criteria

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905138 All compounds reported below the PQL J (all detects) A

XIII. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.
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XIV. System Performance

The system performance was acceptable.

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.

\/ai r\<^iMVTQr\MrwMrivoHoa-i coa tqa Q



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0905138

SDG Sample Compound Flag A or P Reason (Code)

R0905138 SA188-37B
SA31-10B

Fluoranthene J+ (all detects) A Continuing calibration 
(%D) (c)

R0905138 SA31 -1 OB Pyridine J (all detects)
R (all non-detects)

P Laboratory control 
samples (%R)(RPD) (I,Id)

R0905138 SA187-1 OB
SA187-25B
SA187-39B
SA45-1 OB
SA45-25B
SA45-36B
SA186-1 OB
SA186-25B
SA186-37B
SA188-1 OB
SA188-25B
SA188-37B
RSAQ5-0.5B
RSAQ5-1 OB
RSAQ5-25B
RSAQ5-41 B
SA31-20B
SA31-32B
SA31-0.5B
SA31 -1 OB

All compounds reported 
below the PQL.

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

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0905138

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration AorP Code

R0905138 SA187-1 OB Di-n-butylphthalate 82U ug/Kg A bl

R0905138 SA187-25B Di-n-butylphthalate 45U ug/Kg A bl

R0905138 SA187-39B Di-n-butylphthalate 130U ug/Kg A bl

R0905138 SA45-10B Di-n-butylphthalate 62U ug/Kg A bl

R0905138 SA45-25B Di-n-butylphthalate SOU ug/Kg A bl

R0905138 SA45-36B Di-n-butylphthalate 67U ug/Kg A bl

R0905138 SA186-37B Di-n-butylphthalate 74U ug/Kg A bl
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SDG Sample
Compound

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

R0905138 SA188-10B Di-n-butylphthalate 52U ug/Kg A bl

R0905138 SA188-37B Di-n-butylphthalate 69U ug/Kg A bl

R0905138 RSAQ5-10B Di-n-butylphthalate 47U ug/Kg A bl

R0905138 SA31-20B Di-n-butylphthalate 47 U ug/Kg A bl

R0905138 SA31-32B Di-n-butylphthalate 77U ug/Kg A bl

R0905138 SA31 -0.5B Di-n-butylphthalate 83U ug/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Field Blank Data Qualification Summary - SDG R0905138

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 2l99lE2a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905138_________ Stage 4
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C)

Date:
Page: 1 of__J_

Reviewer:
2nd Reviewer: ^ y

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

Validation Area (TommAnts

1. Technical holding times A Sampling dates: 4 /6

II. GC/MS Instrument performance check ■fr
III. Initial calibration A ■S’ kap

IV. Continuing calibration/lCV Sff) CCA) £ 2C 1

V. Blanks 5|a)

VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates ivi)
VIII. Laboratory control samples Chi US So

IX. Regional Quality Assurance and Quality Control N

X. Internal standards yv
XI. Target compound identification 'fr
XII. Compound quantitation/CRQLs A

XIII. Tentatively identified compounds (TICs) V]

XIV. System performance A
XV. Overall assessment of data A

XVI. Field duplicates k)

XVII. Field blanks = F& 073-ei 6*i-so f-fW RWCqziC')

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 SA187-10B 11 SA188-25B 21 RSAQ5-41BMS 31 ' ^7 - /w

2 SA187-25B 12 SA188-37B 22 RSAQ5-41BMSD 32 ^

3 SA187-39B 13 RSAQ5-0.5B 23 33

4 SA45-10B 14 RSAQ5-10B 24 34

5 SA45-25B 15 RSAQ5-25B 25 35

6 SA45-36B 16 RSAQ5-41B 26 36

7 SA186-10B 17 SA31-20B 27 37

8 SA186-25B 18 SA31-32B 28 38

9 SA186-37B 19 SA31-0.5B 29 39

10 SA188-10B
>

20 SA31-10B 30 40

21991E2W.wpd



DC #: VALIDATION FINDINGS CHECKLIST Page: ' of ^
;dg #: & € f ft iref" Reviewer:

2nd Reviewer: /V /

Method: Semivolatiles (EPA SW 846 Method 8270C)

Validation Area ■22L N° na Findings/Comments

M■■
All technical holding times were met.

Cooler temperature criteria was met.

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

Were all samples analyzed within the 12 hour clock criteria?

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

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

Was a curve fit used for evaluation?

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

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

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

>

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

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

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

Was a method blank analyzed for each matrix and concentration?

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

Were all surrogate %R within QC limits?

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
reanalysis performed to confirm %R?__________________________

If any %R was less than 10 percent, was a reanalysis performed to confirm %R?

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

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

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

Was an LCS analyzed for this SDG?

SVOA-SW_2.wpd version 2.0



.DC VALIDATION FINDINGS CHECKLIST Page:_2of_2
>DG #: Cotf-e< Reviewer: JY6

2nd Reviewer: PL/

Validation Area Yes Findings/Comments

Was an LCS analyzed oer extraction batch?

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

Were performance evaluation (PE) samples performed?

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

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

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

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

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

Were chromatogram peaks verified and accounted for?

Were the correct internal standard (IS), quantitation ion and relative response factor 
(RRF) used to quantitate the compound?

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

Were the major ions (> 10 percent relative intensity) in the reference spectrum 
evaluated in sample spectrum?

Were relative intensities of the major ions within + 20% between the sample and the 
reference spectra?

Did the raw data indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)?

SVOA-SW_2.wpd version 2.0
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LDC 3^
SDG #: r £ Co\itjr

VALIDATION FINDINGS WORKSHEET
Surrogate Results Verification

METHOD: GC/MS Semivolatiles (EPA SW846 Method 8270C)

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

% Recovery: SF/SS * 100 Where: SF = Surrogate Found

Page:___ lot <
Reviewer:

2nd reviewer: uy

SS = Surrogate Spiked
Sample ID: l ____________________________________________________

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Nitrobenzene-d5 2. tu l.st It tf f 0

2-Fluorobiphenyl Ur S'*
Terphenyl-d14 < k lFt> in) l
Phenol-d5

i

2-Fluorophenol

2,4,6-T ribromophenol

2-Chtorophenol-d4

1,2-Dichlorobenzene-d4

Sample ID:_

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Nrtrobenzene-d 5

2-Fluorob ipheny 1

Terphenyl-d14

Phenol-d5

2-Fluorophenol

2,4,6-Tribromophenol

2-Chlorophenol-d4

1,2-Dichlorobenzene-d4

Sample ID:

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Nitrobenzene-d5

2-Fluorobiphenyl

Terphenyl-d14

Phenol-d5

2-Fluofopheno!

2,4,6-T ribromophenol

2-Chlorophenol-d4

1,2-Dichlorobenzene-d4

SURRCALC.2S



LD
C 

V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S 
W

O
R

K
S

H
E

E
T

SD
G
 #

: 
&

c,
 

M
at

ri
x 

S
p

ik
e/

M
at

ri
x
 S

p
ik

e 
D

u
p
li

ca
te

s 
R

es
u
lt

s 
V

er
if

ic
at

io
n

M
ET

H
O

D
: 

G
C

/M
S 

BN
A
 (

EP
A
 S

W
 8

46
 M

et
ho

d 
82

70
C

)

T
he

 p
er

ce
nt

 r
ec

ov
er

ie
s 

(%
R

) 
an

d 
R

el
at

iv
e 

Pe
rc

en
t D

iff
er

en
ce

 (
R

PD
) o

f t
he

 m
at

rix
 s

pi
ke

 a
nd

 m
at

rix
 s

pi
ke

 d
up

lic
at

e 
w

er
e 

re
ca

lc
ul

at
ed

 fo
r t

he
 c

om
po

un
ds

 id
en

tif
ie

d 
be

lo
w

us
in

g 
th

e 
fo

llo
w

in
g 

ca
lc

ul
at

io
n:

% 
Re

co
ve

ry
 = 

10
0 

* (
SS

C 
- S

C)
/S

A
W

he
re;
 

SS
C 

= 
Sp

ike
d 

sa
m

pl
e c

on
ce

ntr
ati

on
SA

 =
 S

pik
e a

dd
ed

SC
 =

 S
am

ple
 co

nc
en

tat
ion

RP
D  

= 
1 M

S 
- M

SD
 1 

* 2
/(M

S 
+ 

M
SD

)
M

S 
= 

M
atr

ix 
sp

ike
 p

er
ce

nt
 re

co
ve

ry
M

SD
 = 

M
atr

ix 
sp

ike
 d

up
lic

ate
 p

er
ce

nt
 re

co
ve

ry

M
S/

M
SD

 s
am

cl
es

: 
^

M
atr

iy 
ni

tn
lir

af
p

Sp
ik

ed
 S

am
pl

e 
Co

nc
en

tra
tio

n
Sp

ik
e

Ad
de

d
Sa

m
pl

e
Co

nc
en

tra
tio

n
Pe

rc
en

t R
ec

ov
er

y
Pe

rc
en

t R
ec

ov
er

y
Co

m
po

un
d

Ph
en

ol

N-
Ni

tro
so

-di
-n-

pro
py

tam
ine

4-C
hlo

ro-
3-m

eth
ylp

he
no

l

Ac
en

ap
hth

en
e

Pe
nta

ch
lor

op
he

no
l

Py
ren

e

C
om

m
en

ts
: 

R
ef

er
 to

 M
at

rix
 S

pi
ke

/M
at

rix
 S

pi
ke

 D
up

lic
at

es
 f

in
di

ng
s 

w
or

ks
he

et
 fo

r l
ist

 o
f q

ua
lif

ic
at

io
ns

 a
nd

 a
ss

oc
ia

te
d 

sa
m

pl
es

 w
he

n 
re

po
rt

ed
 r

es
ul

ts
 d

o 
no

t a
gr

ee
 w

ith
in

 
10

,0
%

 o
f t

he
 r

ec
al

cu
la

te
d 

re
su

lts
._

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_

MS
DC

LC
.w

pd

R
ev

ie
w

er
:

2n
d 

R
ev

ie
w

er
: 

v_
_

Pa
ge

: 
\ 

of
__

l_



Pa
ge

:_
_

'o
f 

I
R

ev
ie

w
er

:
2n

d  
R

ev
ie

w
er

:



LDC#: r>^
SDG #i See CwtS

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

METHOD: GC/MS BNA (ERA SW 846 Method 8270C) 

N N/A

Page:___Lof__U
Reviewer:

2nd reviewer:

Were all reported results recalculated and verified for all level IV samples?
>f N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = (A.)(L)fV,)(DF)(2.0)
(A„)(RRF)(V.)(V,)(%S)

= Area of the characteristic ion (EICP) for the compound 
to be measured

A,

K

I,

Vo

V,
V,
Df
%S

Area of the characteristic ion (EICP) for the specific 
internal standard
Amount of internal standard added in nanograms (ng)

Volume or weight of sample extract in milliliters (ml) or 
grams (g).
Volume of extract injected in microliters (ul)
Volume of the concentrated extract in microliters (ul) 
Dilution Factor.
Percent solids, applicable to soil and solid matrices only.

Example:

Sample I.D. I :

Cone. = ( £(!■., i, o 1 rO lenrd

.j g-y ^ ^0,‘T3? ^

= SI, tf 7

% ^ "3/izy

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

RECALC.2S



LDC Report# 21991F2a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

September 10 through September 16, 2009

November 19, 2009

Soil

Semivolatiles 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905192

Sample Identification

SA102-10BSPLP2 
SA102-10BSPLP3 
SA102-30BSPLP2 
SA102-30BSPLP3 
SA30-9BSPLP2 
SA30-9BSPLP3 
SA128-10BSPLP2 
SA128-10BSPLP3 
SA128-29BSPLP2 
SA128-29BSPLP3

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 10 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 8270C for 
Semivolatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.
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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.

All of the continuing calibration RRF values were greater than or equal to 0.05 .
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V. Blanks

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

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

96999-BLK 9/28/09 Bis (2-ethyl hexyl) phthalate 0.30 ug/L SA128-10BSPLP3
Butylbenzylphthalate 0.48 ug/L SA128-29BSPLP3
Di-n-butylphthalate 3.6 ug/L
Diethylphthalate 0.27 ug/L

SPLP3-BLK1 9/17/09 Bis (2-ethyl hexyl) phthalate 0.27 ug/L SA102-10BSPLP3
Butylbenzylphthalate 0.14 ug/L SA102-30BSPLP3 

SA30-9BSPLP3

SPLP2-BLK2 9/28/09 Butylbenzylphthalate 0.22 ug/L SA128-10BSPLP2
SA128-29BSPLP2

SPLP3-BLK2 9/24/09 Bis(2-ethylhexyl) phthalate 0.36 ug/L SA128-10BSPLP3
Butylbenzylphthalate 0.42 ug/L SA128-29BSPLP3
Di-n-butylphthalate 3.9 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

SA128-10BSPLP3 Butylbenzylphthalate 0.37 ug/L 0.37U ug/L
Di-n-butylphthalate 2.6 ug/L 2.6U ug/L
Diethylphthalate 0.25 ug/L 0.25U ug/L

SA128-29BSPLP3 Bis(2-ethylhexyl) phthalate 0.42 ug/L 0.42U ug/L
Butylbenzylphthalate 0.60 ug/L 0.60U ug/L
Di-n-butylphthalate 4.0 ug/L 4.0U ug/L
Diethylphthalate 0.35 ug/L 0.35U ug/L

SA30-9BSPLP3 Butylbenzylphthalate 0.16 ug/L 0.16U ug/L

SA128-29BSPLP2 Butylbenzylphthalate 0.14 ug/L 0.14U 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

96519-LCS/D 
(SA102-10BSPLP3

Pyridine 34 (50-120) 30 (50-120) - J- (all detects)
UJ (all non-detects)

P

SA102-30BSPLP3 
SA30-9BSPLP3
96519-MB
SPLP3-BLK1)

1,4-Dioxane 45 (50-120) 49 (50-120) J- (all detects)
UJ (all non-detects)

96618-LCS/D 
(SA102-10BSPLP2
SA102-30BSPLP2 
SA30-9BSPLP2
96618-MB
SPLP2-BLK1)

Pyridine 31 (50-120) 24 (50-120) J- (all detects)
UJ (all non-detects)

P

96999-LCS/D 
(SA128-10BSPLP3
SA128-29BSPLP3
96999-MB
SPLP3-BLK2)

Di-n-butylphthalate 137 (50-120) 129 (50-120) J+ (all detects) P

96999-LCS/D 
(SA128-10BSPLP3

Pyridine 38 (50-120) 38 (50-120) - J- (all detects)
UJ (all non-detects)

P

SA128-29BSPLP3
96999-MB
SPLP3-BLK2)

1,4-Dioxane 48 (50-120) 47 (50-120) J- (all detects)
UJ (all non-detects)

97226-LCS/D 
(SA128-10BSPLP2
SA128-29BSPLP2
97226-MB
SPLP2-BLK2)

Pyridine 24 (50-120) 41 (50-120) 53 (<30) J (all detects)
UJ (all non-detects)

P

97226-LCS/D 
(SA128-10BSPLP2
SA128-29BSPLP2
97226-MB
SPLP2-BLK2)

1,4-Dioxane 45 (50-120) 45 (50-120) J- (all detects)
UJ (all non-detects)

P
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IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications

All target compound identifications were within validation criteria.

XII. Project Quantitation Limit

All project quantitation limits were within validation criteria

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0905192 All compounds reported below the PQL J (all detects) A

XIII. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XIV. System Performance

The system performance was acceptable.

XV. Overall Assessment

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 R0905192

SDG Sample Compound Flag AorP Reason (Code)

R0905192 SA102-10BSPLP3 Pyridine J- (all detects) P Laboratory control
SA102-30BSPLP3 UJ (all non-detects) samples (%R) (I)
SA30-9BSPLP3 1,4-Dioxane J- (all detects)
SA128-10BSPLP3
SA128-29BSPLP3

UJ (all non-detects)

R0905192 SA102-10BSPLP2 Pyridine J- (all detects) P Laboratory control
SA102-30BSPLP2
SA30-9BSPLP2

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

R0905192 SA128-10BSPLP3 Di-n-butylphthalate J-i- (all detects) P Laboratory control
SA128-29BSPLP3 samples (%R) (I)

R0905192 SA1 28-10BSPLP2 Pyridine J (all detects) P Laboratory control
SA128-29BSPLP2 UJ (all non-detects) samples (%R)(RPD) (I,Id)

R0905192 SA128-1 0BSPLP2 1,4-Dioxane J- (all detects) P Laboratory control
SA128-29BSPLP2 UJ (all non-detects) samples (%R) (I)

R0905192 SA102-10BSPLP2 All compounds reported J (all detects) A Project Quantitation Limit
SA1 02-10BSPLP3
SA102-30BSPLP2
SA102-30BSPLP3 
SA30-9BSPLP2
SA30-9BSPLP3
SA128-10BSPLP2
SA128-10BSPLP3
SA128-29BSPLP2
SA1 28-29BSPLP3

below the PQL. (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0905192

Compound Modified Final
SDG Sample TIC (RT in minutes) Concentration AorP Code

R0905192 SA1 28-1 0BSPLP3 Butylbenzylphthalate 0.37U ug/L A bl
Di-n-butylphthalate 2.6U ug/L
Diethylphthalate 0.25U ug/L

R0905192 SA1 28-29BSPLP3 Bis(2-ethylhexyl) phthalate 0.42U ug/L A bl
Butylbenzylphthalate 0.60U ug/L
Di-n-butylphthalate 4.0U ug/L
Diethylphthalate 0.35U ug/L

R0905192 SA30-9BSPLP3 Butylbenzylphthalate 0.16U ug/L A bl



SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration AorP Code

R0905192 SA128-29BSPLP2 Butylbenzylphthalate 0.14U ug/L A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Field Blank Data Qualification Summary - SDG R0905192

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21991F23_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905192_________ Stage 4
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivolatiles (ERA SW 846 Method 8270C)

Date: n /fq /d^ 
Page: \ of ) 

Reviewer:
2nd Reviewer: ft /

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: 4 /4p _ ) i /e q

II. GC/MS Instrument performance check A-
III. Initial calibration A X Z±J>

IV. Continuing calibration/ICV "h ZCA! £££ ~l

V. Blanks

VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates k\ QXt r.

VIII. Laboratory control samples Us. /b

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification A
XII. Compound quantitation/CRQLs A
XIII. Tentatively identified compounds (TICs) N
XIV. System performance A
XV. Overall assessment of data A
XVI. Field duplicates KJ

XVII. Field blanks Kl

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

Validated Samples:
S6i)

1 I SA102-10BSPLP2 Ti) °i(j(,ig. /ng, 21 31

2 ■> SA102-10BSPLP3 12 > 22 32

3 I SA102-30BSPLP2 t3“3 ‘\V22( - Hft 23 33

r> SA102-30BSPLP3 hf 24 34

11 SA30-9BSPLP2 Is 1 STupa-feWc i 25 35

% 2 'SA30-9BSPLP3 +16> ■ snpz-bkt 26 36
7 ^ SA128-10BSPLP2 ^7 3 Spi-p.2.- btfcy 27 37

8 * SA128-10BSPLP3 -“■
T

00 fc/k-/ 28 38

C
O SA128-29BSPLP2 19 29 39

10 ^ SA128-29BSPLP3 20 30 40

21991F2W.wpd



DC #: VALIDATION FINDINGS CHECKLIST Page: \ of ^
iDG #: W Reviewer: 3V6

2nd Reviewer: /f /

Method: Semivolatiles (ERA SW 846 Method 8270C)

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

Were all samples analyzed within the 12 hour clock criteria?

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

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

Was a curve fit used for evaluation?

Did the initial calibration meet the curve fit acceptance criteria of > 0,990?

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

mb......... in..
llBilBilBfflHIHBllW

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

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

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

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

Was a method blank analyzed for each matrix and concentration?

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

Were all surrogate %R within QC limits?

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
reanalysis performed to confirm %R?__________________________

If any %R was less than 10 percent, was a reanalysis performed to confirm %R?

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

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

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

Was an LCS analyzed for this SDG? A

SVOA-SW_2.wpd version 2.0



DC #;__^H_P2q VALIDATION FINDINGS CHECKLIST
SDG #: -ftt Cover'

Page: 2 of 2
Reviewer: jy/',

2nd Reviewer:

Validation Area Yes No NA Findings/Comments

Was an LCS analyzed oer extraction batch?

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

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

Did compound spectra meet specified ERA "Functional Guidelines" criteria?

Were chromatogram peaks verified and accounted for?

Were the correct internal standard (IS), quantitation ion and relative response factor 
(RRF) used to quantitate the compound?

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

• - r _ / r ^ ' -

Were the major ions (> 10 percent relative intensity) in the reference spectrum 
evaluated in sample spectrum?

Vt..

Were relative intensities of the major ions within + 20% between the sample and the 
reference spectra?

Did the raw data indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)?

SVOA-SW_2.wpd version 2.0
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LDC#:
SDG #: -Src Ct***-

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification

Page:___ I of l
Reviewer: JV>.

2nd reviewer:
METHOD: GC/MS Semivolatiles (ERA SW846 Method 8270C)

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

% Recovery: SF/SS * 100 Where: SF = Surrogate Found
SS = Surrogate Spiked

Sample ID: )______

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recaicuiated
Percent

Difference

Nitrobenzene-d5 2. po Si V o

2-Fluorobiphenyl I I.C o &0 S o

Terphenyl-d14 1 llV los Y

Phenol-d5

2-Fluorophenol

2,4,6-Tribromophenol

2-Chlorophenol-d4

1,2-Dichlorobenzene-d4

Sample ID:

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recaicuiated
Percent

Difference

Nitrobenzene-d 5

2-Fluorobiphenyl

Terphenyl-d14

Phenoi-d5

2-Fluorophenol

2,4,6-Tribromophenol

2’Chlorophenoi*d4

1,2-Dichlorobenzene-d4

Sample ID:

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

N itrob en ze ne-d 5

2-Fluorobiphenyl

Terphenyl-d14

Phenol-d5

2'Fluorophenoi

2,4,6-T rib romophenol

2-Chlorophenol-d4

1,2-Dichlorobenzene-d4

SURRCALC.2S
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sdg #. Src Sample Calculation Verification

METHOD: GC/MS BNA (ERA SW 846 Method 8270C)
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2nd reviewer:

Y /N N/A Were all reported results recalculated and verified for all level IV samples?
v N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = (A_)(L)(V,HDF)(2.0)
(Atl)(RRF)(V0)(Vi)(%S)

A„ = Area of the characteristic ion (EICP) for the compound
to be measured

A„ = Area of the characteristic ion (EICP) for the specific
internal standard

I, = Amount of internal standard added in nanograms (ng)

V0 = Volume or weight of sample extract in milliliters (ml) or
grams (g).

V, = Volume of extract injected in microliters (ul)
V, = Volume of the concentrated extract in microliters (ul)
Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices only

2.0 = Factor of 2 to account for GPC cleanup

# Sample ID Compound
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Concentration 
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LDC Report# 21991G2a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

September 11, 2009

November 20, 2009

Soil

Semivolatiles 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905198

Sample Identification

RSAQ6-0.5B
RSAQ6-10B
RSAQ6-25B
RSAQ6-38B
RSAQ6009-38B
SA41-12B
SA41-25B
SA41-38B
SA40-10B
SA40-25B
SA40-41B
SA114-10B
SA114-30B
SA124-25B
SA124-42B
SA40-41BMS
SA40-41BMSD
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Introduction

This data review covers 17 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 8270C for 
Semivolatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.

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

\/-\i nr:iM\TDr»Mr\YM<^\o-iQQ-n^oA TD'* O



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All of the continuing calibration RRF values were greater than or equal to 0.05 .

\mi rir:iM\TDr\MnYMr:\'^qch rsoA TO'* A



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

96105-MB 9/16/09 Di-n-butylphthalate 70 ug/Kg All samples in SDG R0905198

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

SA41 -12B Di-n-butylphthalate 47 ug/Kg 47U ug/Kg

SA41-25B Di-n-butylphthalate 44 ug/Kg 44U ug/Kg

SA40-25B Di-n-butylphthalate 36 ug/Kg 36U ug/Kg

SA114-1 OB Di-n-butylphthalate 41 ug/Kg 41U ug/Kg

SA114-SOB Di-n-butylphthalate 71 ug/Kg 71U ug/Kg

SA124-25B Di-n-butylphthalate 41 ug/Kg 41U ug/Kg

SA124-42B Di-n-butylphthalate 65 ug/Kg 65 U ug/Kg

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

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB072909-SO 7/29/09 Butylbenzylphthalate 0.11 ug/L All samples in SDG
R0905198

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

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

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Although the MS/MSD relative percent difference (RPD) was not 
within QC limits for one compound, the MS and MSD percent recoveries (%R) were 
within QC limits and no data were qualified.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Although the 
LCS and LCSD percent recoveries (%R) were not within QC limits for one compound, the 
MS and MSD percent recoveries (%R) were within QC limits and no data were qualified.

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 R0905198 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.

a\mi r\r:iM\TDOMnVMrr;\OHqqinnA TO'a



XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

XVI. Field Duplicates

Samples RSAQ6-38B and RSAQ6009-38B were identified as field duplicates. No 
semivolatiles were detected in any of the samples.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0905198

SDG Sample Compound Flag A or P Reason (Code)

R0905198 RSAQ6-0.5B
RSAQ6-10B
RSAQ6-25B
RSAQ6-38B
RSAQ6009-38B
SA41-12B
SA41 -25 B
SA41-38B
SA40-10B
SA40-25B
SA40-41B
SA114-10B
SA114-30B
SA124-25B
SA124-42B

All compounds reported 
below the PQL.

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

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0905198

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration A or P Code

R0905198 SA41 -12B Di-n-butylphthalate 47U ug/Kg A bl

R0905198 SA41-25B Di-n-butylphthalate 44U ug/Kg A bl

R0905198 SA40-25B Di-n-butylphthalate 36U ug/Kg A bl

R0905198 SA114-10B Di-n-butylphthalate 41U ug/Kg A bl

R0905198 SA114-30B Di-n-butylphthalate 71U ug/Kg A bl

R0905198 SA124-25B Di-n-butylphthalate 41U ug/Kg A bl

R0905198 SA124-42B Di-n-butylphthalate 65U ug/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Field Blank Data Qualification Summary - SDG R0905198

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21991G23_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905198_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivolatiles (ERA SW 846 Method 8270C)

Date: /gf
Page:_J_of_]_

Reviewer: ^\l(,
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

1. Technical holding times A Sampling dates: ^/« ^

II. GC/MS Instrument performance check h
/

III. Initial calibration A ^ fcP r'*

IV. Continuing calibration/ICV A cca) Acm ^

V. Blanks SlAl
VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates

VIII. Laboratory control samples L<£/C>

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 NP D ^ 4, c

XVII. Field blanks piV - rbcy O') - St> RccuqzK;}

Note: A = Acceptable NO = 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:
Sri I

1 RSAQ6-0.5B 11 SA40-41B
-V-
21 31

2 RSAQ6-10B 12 SA114-10B 22 32
1

3 RSAQ6-25B 13 SA114-30B 23 33

4 RSAQ6-38B 14 SA124-25B 24 34

5 RSAQ6009-38B 15 SA124-42B 25 35

6 SA41-12B 16 SA40-41BMS 26 36

7 SA41-25B 17 SA40-41BMSD 27 37l 
C
O SA41-38B 18 28 38

9 SA40-10B 19 29 39

10 SA40-25B 20 30 40

21991G2W.wpd





1 o
f 

1 
R

ev
ie

w
er

: 
TV

 4
2n

d 
R

ev
ie

w
er

:



LD
C 

#;
 

&
 2

 A

SD
G

 #
:_

__
Pa

ge
:_

_
|_

of
__

R
ev

ie
w

er
.

2n
d 

R
ev

ie
w

er
: 

0
^

V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S
 W

O
R

K
S

H
E

E
T

 
F

ie
ld

 B
la

n
k
s

M
ET

H
O

D
: 

G
C

/M
S 

BN
A
 (

EP
A
 S

W
 8

46
 M

et
ho

d 
82

70
)

Y
jN
 N

/A
 

W
er

e 
fie

ld
 b

la
nk

s 
id

en
tif

ie
d 

in
 th

is
 S

D
G

? 
y

 N
 

N
/A
 

W
er

e 
ta

rg
et

 c
om

po
un

ds
 d

et
ec

te
d 

in
 th

e 
fie

ld
 b

la
nk

s?
 

•fS
la

nk
 u

ni
ts

: 
^5
 ^
 

A
ss

oc
ia

te
d 

sa
m

pl
e 

un
it

s:

A
/J

:i
el

d 
bl

an
k 

ty
pe

: 
(c

irc
le

 o
ne

) 
Fi

^l
d^

ia
n^

)/
 R

in
sa

te
 / 

O
th

er
:

A
ss

oc
ia

te
d 

Sa
m

pl
es

:

Co
m

po
un

d
Bl

an
k I

D
Sa

m
pl

e I
de

nt
ifi

ca
tio

n

CR
QL

B
la

nk
 u

ni
ts

:_
__

__
__

_ 
A

ss
oc

ia
te

d 
sa

m
pl

e 
un

it
s:

__
__

__
_

Sa
m

pl
in

g 
da

te
:_

__
__

__
__

__
_

Fi
el

d 
bl

an
k 

ty
pe

: 
(c

irc
le

 o
ne

) 
Fi

el
d 

B
la

nk
 / 

R
in

sa
te

 / 
O

th
er

:
A

ss
oc

ia
te

d 
Sa

m
pl

es
:

Bl
an

k I
D

Co
m

po
un

d
Sa

m
pl

e  I
de

nt
ifi

ca
tio

n

CR
QL

F B
 LK

 AS
 C Z

tro
no

x .w
pd





P
ag

e:
__

|_o
f_

_)
_

R
ev

ie
w

er
:

2n
d 

R
ev

ie
w

er
:

LD
C 

G
 2

--C
SD

G
 #

: 
C

^r
-a~

s/
V

A
L

ID
A

T
IO

N
 F

IN
D

IN
G

S
 W

O
R

K
S

H
E

E
T

 
L

ab
o
ra

to
ry

 C
o
n
tr

o
l 

S
am

p
le

s 
(L

C
S

)

M
ET

H
O

D
: G

C
/M

S 
BN

A
 (E

R
A

 S
W

 8
46

 M
et

ho
d 

82
70

C
)

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
".

- Y
/N
 N

/A
 

W
as

 a
 L

C
S 

re
qu

ir
ed

?
Y

(M
N

/A
 

W
er

e 
th

e 
LC

S/
LC

SD
 p

er
ce

nt
 r

ec
ov

er
ie

s 
(%

R
) a

nd
 th

e 
re

la
tiv

e 
pe

rc
en

t d
if

fe
re

nc
es

 (
R

PD
) w

ith
in

 th
e 

Q
C

 li
m

its
?

LC
SD

As
so

cia
ted

 S
am

pl
es

Qu
ali

fic
ati

on
s

RP
D 

(L
im

its
)

%R
 (L

im
its

)
%R

 (L
im

its
)

LC
S/L

CS
D 

ID
Co

m
po

un
d



LDC Report# 21991H2a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

September 14, 2009

November 20, 2009

Soil/Water

Semivolatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905218

Sample Identification

EB091409-S01
SA42-10B
SA42009-10B
SA42-25B
SA42-38B
SA43-10B
SA43-25B
SA43-43B
SA44-10B
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B
RSAR6-37BMS
RSAR6-37BMSD
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Introduction

This data review covers 16 soil samples and one water sample listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per ERA SW 
846 Method 8270C for Semivolatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

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

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

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

Average relative response factors (RRF) for all semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

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

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

The percent differences (%D) of the second source calibration standard were less than 
or equal to 25.0% for all compounds.

All of the continuing calibration RRF values were greater than or equal to 0.05 .
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V. Blanks

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

Method Blank ID
Extraction

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

96313-MB 9/18/09 Butylbenzylphthalate 0.14 ug/L EB091409-SO1

96105-MB 9/16/09 Di-n-butylphthalate 70 ug/Kg SA42-1 OB
SA42009-1 OB
SA42-25B
SA42-38B

96211-MB 9/17/09 Di-n-butylphthalate 52 ug/Kg SA43-1 OB
SA43-25B
SA43-43B
SA44-1 OB
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B

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

SA44-25B Di-n-butylphthalate 38 ug/Kg 38U ug/Kg

SA44-42B Di-n-butylphthalate 46 ug/Kg 46U ug/Kg

RSAR6-0.5B Di-n-butylphthalate 40 ug/Kg 40U ug/Kg

RSAR6-9B Di-n-butylphthalate 44 ug/Kg 44U ug/Kg

Sample EB091409-S01 was identified as an equipment blank. No semivolatile 
contaminants were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB091409-SO1 9/14/09 Bis (2-ethylhexyl) phthalate 2.0 ug/L All soil samples in SDG
R0905218
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Sample FB072909-SO (from SDG R0904226) was identified as a field blank. No 
semivolatile contaminants were found in this blank with the following exceptions:

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

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB072909-SO 7/29/09 Butylbenzylphthalate 0.11 ug/L All soil samples In SDG
R0905218

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

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. Surrogate 
recoveries (%R) were not within QC limits for several samples. Since the samples were 
diluted out, no data were qualified.

VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag AorP

96105-LCS/D 
(SA42-1 OB
SA42009-1 OB 
SA42-25B
SA42-38B
96105-MB)

Pyrene 122 (50-120) 124 (50-120) J+ (all detects) P

96313-LCS/D
(All water samples in

Pyridine 29 (50-120) 31 (50-120) - J- (all detects)
UJ (all non-detects)

P

SDG R0905218) 1,4-Dioxane 47 (50-120) 46 (50-120) J- (all detects)
UJ (all non-detects)
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IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0905218 All compounds reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

XVI. Field Duplicates

Samples SA42-10B and SA42009-10B were identified as field duplicates. No semivolatiles 
were detected in any of the samples with the following exceptions:

Concentration (ug/Kg)

Compound SA42-10B SA42009-1 OB
RPD

(Limits)
Dinerence

(Limits) Flags A or P

Chrysene 38 78 - 40 (<110) - -
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Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA42-10B SA42009-1 OB Flags A or P

Phenanthrene 110U 1000 - 890 (<110) J (all detects)
UJ (all non-detects)

A

Pyrene 110U 140 - 30 (<110) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0905218

SDG Sample Compound Flag A or P Reason (Code)

R0905218 SA42-10B
SA42009-10B
SA42-25B
SA42-38B

Pyrene J+ (all detects) P Laboratory control 
samples (%R) (I)

R0905218 EB091409-SO1 Pyridine

1,4-Dioxane

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

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

P Laboratory control 
samples (%R) (I)

R0905218 EB091409-SO1
SA42-10B
SA42009-10B
SA42-25B
SA42-38B
SA43-10B
SA43-25B
SA43-43B
SA44-10B
SA44-25B
SA44-42B
RSAR6-37B
RSAR6-25B
RSAR6-0.5B
RSAR6-9B

All compounds reported 
below the PQL

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

R0905218 SA42-10B
SA42009-1 OB

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

A Field duplicates 
(Difference) (fd)

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

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration A or P Code

R0905218 SA44-25B Di-n-butylphthalate 38U ug/Kg A bl

R0905218 SA44-42B Di-n-butylphthalate 46U ug/Kg A bl

R0905218 RSAR6-0.5B Di-n-butylphthalate 40U ug/Kg A bl

R0905218 RSAR6-9B Di-n-butylphthalate 44U ug/Kg A bl
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Equipment Blank Data Qualification Summary - SDG R0905218

No Sample Data Qualified in this SDG

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

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21991H2a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905218_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivolatiles (ERA SW 846 Method 8270C)

Date: 'iX1^
Page: ' of__[

Reviewer: ^SV Q 
2nd Reviewer: (4—

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

Valiriatinn Area CnmmpntR

I. Technical holding times A- Sampling dates: /o^

II. GC/MS Instrument performance check fr
III. Initial calibration A
IV. Continuing calibration/ICV A /)CaI ± A.g'l

V. Blanks cw

VI. Surrogate spikes Sul

VII. Matrix spike/Matrix spike duplicates A
VIII. Laboratory control samples

f'
.Sl/d LCS. /o

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 -Sid

XVII. Field blanks - 1 = Tt>O720} 04-So (fro* Rofic*f2

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:
____________ f- Sti)

EB091409-SQ1 ^ SA44-42B 21 / ^6 31

2 * SA42-10B t> $> 12 ^ RSAR6-37B
-f _
22 ' 32

3 y SA42009-10B b ?3> RSAR6-25B 23 3 *1(1// - 33

4 V SA42-25B 14? RSAR6-0.5B 24 34

5 1 SA42-38B 15 ^ RSAR6-9B 25 35

7 ’ SA43-10B 16 ? RSAR6-37BMS 26 36

r’ SA43-25B 17 > RSAR6-37BMSD v 27 37

8 ^ SA43-43B 18 < »
) 28 38

9 3 SA44-10B 19
<

< 29 39

10 9 SA44-25B vY 20 1 1/ 30 40
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SDG
VALIDATION FINDINGS WORKSHEET

Field Duplicates
Page:__ Lof

METHOD: GC/MS BNA (ERA SW 846 Method 8270C)

Y /N N/A 
k V N N/A

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

Reviewer: 5\]L
2nd reviewer:

Compound RPD2_ 3.

Dp v 71 iv ftrllO D ) ~

uu lid M 1000 S<io J / ut/a-
2.Z ./ l+D , / —

Compound
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LDC Report# 2199112a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

September 15 through September 16, 2009

November 19, 2009

Soil/Water

Semivolatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905260

Sample Identification

EB091509-S01
SA136-0.5B
SA136-10B
SA136-25B
SA136-40B
SA30-5B
SA30-9B
SA30-25B
SA30-38B
SA153-10B
SA153-25B
SA153-38B
SA172-10B
SA172-25B
SA172-40B
EB091609-S01
SA128-0.5B
SA128-10B
SA128-29B
SA65-0.5B

SA65009-0.5B
SA153-25BMS
SA153-25BMSD
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Introduction

This data review covers 21 soil samples and 2 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8270C for Semivolatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.

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

All of the continuing calibration RRF values were greater than or equal to 0.05 .



V. Blanks

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

Method Blank ID
Extraction

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

96313-MB 9/18/09 Butylbenzylphthalate 0.14 ug/L All water samples in SDG 
R0905260

96405-MB 9/21/09 Di-n-butylphthalate 44 ug/Kg SA153-25B
SA153-38B
SA172-10B
SA172-25B
SA172-40B
SA128-0.5B
SA128-1 OB
SA128-29B
SA65-0.5B
SA65009-0.5B

96211-MB 9/17/09 Di-n-butylphthalate 52 ug/Kg SA136-0.5B
SA136-10B
SA136-25B
SA136-40B
SA30-5B
SA30-9B
SA30-25B
SA30-38B
SA153-1 OB

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

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

SA153-25B Di-n-butylphthalate 45 ug/Kg 45U ug/Kg

SA172-10B Di-n-butylphthalate 46 ug/Kg 46U ug/Kg

SA172-25B Di-n-butylphthalate 70 ug/Kg 70U ug/Kg

SA128-10B Di-n-butylphthalate 52 ug/Kg 52U ug/Kg

SA65-0.5B Di-n-butylphthalate 48 ug/Kg 48U ug/Kg

SA65009-0.5B Di-n-butylphthalate 50 ug/Kg SOU ug/Kg

SA136-0.5B Di-n-butylphthalate 90 ug/Kg 90U ug/Kg
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Compound Reported Modified Final
Sample TIC (RT In minutes) Concentration Concentration

SA136-1 OB Di-n-butylphthalate 51 ug/Kg 51U ug/Kg

SA136-25B Di-n-butylphthalate 39 ug/Kg 39U ug/Kg

SA136-40B Di-n-butylphthalate 49 ug/Kg 49 U ug/Kg

SA30-5B Di-n-butylphthalate 48 ug/Kg 48U ug/Kg

SA30-25B Di-n-butylphthalate 76 ug/Kg 76U ug/Kg

SA30-38B Di-n-butylphthalate 59 ug/Kg 59U ug/Kg

SA153-1 OB Di-n-butylphthalate 40 ug/Kg 40U ug/Kg

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

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB091509-S01 9/15/09 Bis (2-ethylhexyl) phthalate 0.49 ug/L SA136-0.5B
SA136-1 OB
SA136-25B
SA136-40B
SA30-5B
SA30-9B
SA30-25B
SA30-38B
SA153-1 OB
SA153-25B
SA153-38B
SA172-10B
SA172-25B
SA172-40B

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

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

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB072909-SO 7/29/09 Butylbenzylphthalate 0.11 ug/L All soil samples in SDG 
R0905260
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VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Although the MSD percent recovery and MS/MSD relative percent 
difference (RPD) were not within QC limits for one compound, the MS percent recovery 
(%R) was within QC limits and no data were qualified.

VIII. Laboratory Control Samples (LCS)

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

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag A or P

96313-LCS/D Pyridine 29 (50-120) 31 (50-120) - J- (all detects) P
(All water samples in UJ (all non-detects)
SDG R0905260) 1,4-Dioxane 47 (50-120) 46 (50-120) - J- (all detects)

UJ (all non-detects)

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:
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Sample Finding Flag Aor P

All samples in SDG R0905260 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

XVI. Field Duplicates

Samples SA65-0.5B and SA65009-0.5B were identified as field duplicates. No 
semivolatiles were detected in any of the samples with the following exceptions:

Compound

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA65-0.5B SA65009-0.5B

Di-n-butylphthalate 78 50 - 2 (<180) - -

Hexachlorobenzene 12 20 - 8 (<7.2) J (all detects) A
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0905260

SDG Sample Compound Flag Aor P Reason (Code)

R0905260 EB091509-SO1 Pyridine J- (all detects) P Laboratory control
EB091609-SO1

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

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

samples (%R) (1)

R0905260 EB091509-SO1 All compounds reported J (all detects) A Project Quantitation Limit
SA136-0.5B
SA136-1 OB
SA136-25B
SA136-40B
SA30-5B
SA30-9B
SA30-25B
SA30-38B
SA153-10B
SA153-25B
SA153-38B
SA172-10B
SA172-25B
SA172-40B
EB091609-SO1
SA128-0.5B
SA128-10B
SA128-29B
SA65-0.5B
SA65009-0.5B

below the PQL. (sp)

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

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

SDG Sample
Compound

TIC (RT In minutes)
Modified Final 
Concentration AorP Code

R0905260 SA153-25B Di-n-butylphthalate 45U ug/Kg A bl

R0905260 SA172-10B Di-n-butylphthalate 46U ug/Kg A bl

R0905260 SA172-25B Di-n-butylphthalate 70U ug/Kg A bl

R0905260 SA128-10B Di-n-butylphthalate 52U ug/Kg A bl

R0905260 SA65-0.5B Di-n-butylphthalate 48U ug/Kg A bl

R0905260 SA65009-0.5B Di-n-butylphthalate SOU ug/Kg A bl
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SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration AorP Code

R0905260 SA136-0.5B Di-n-butylphthalate 90U ug/Kg A bl

R0905260 SA136-1 OB Di-n-butylphthalate 51U ug/Kg A bl

R0905260 SA136-25B Di-n-butylphthalate 39U ug/Kg A bl

R0905260 SA136-40B Di-n-butylphthalate 49U ug/Kg A bl

R0905260 SA30-5B Di-n-butylphthalate 48U ug/Kg A bl

R0905260 SA30-25B Di-n-butylphthalate 76U ug/Kg A bl

R0905260 SA30-38B Di-n-butylphthalate 59 U ug/Kg A bl

R0905260 SA153-1 OB Di-n-butylphthalate 40U ug/Kg A bl

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

No Sample Data Qualified in this SDG

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

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 2199112a_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905260__________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivoiatiles (EPA SW 846 Method 8270C)

Date:
Page: I of_j_

Reviewer: JV&
2nd Reviewer: T ,

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

Validation Area Cnmmpnfs

1. Technical holding times b Sampling dates: /<J ^

II. GC/MS Instrument performance check A
III. Initial calibration A *7. fi-sp

IV. Continuing calibration/ICV A 'l

V. Blanks Sb>

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

VIII. Laboratory control samples kvs /p

IX. Regional Quality Assurance and Quality Control N

X. Internal standards /V
XI. Target compound identification N

XII. Compound guantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV Overall assessment of data A
XVI. Field duplicates Sv) & - 2q 2./

XVII. Field blanks =/ if.*’ Fb'f$67&i6l-st

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

Validated Samples: , ,
_________ W Cf t

+■ '1 EB091509-SQ1 W 11 > SA153-25B S 21 SA65009-0.5B X> $ Jl ’ ^6 3- iyg)

2 I SA136-0.5B S 12 ? SA153-38B 22 SA153-25BMS 32 ' *6 2))-
C
O SA136-10B 13 SA172-10B 23 SA153-25BMSD - 33 5

4 ’ SA136-25B 14 SA172-25B 24 34

5 > SA136-40B 15 SA172-40B ■ 25 35

6 SA30-5B 16 EB091609-SQ1 KJ 26 36

7 SA30-9B 17 SA128-0.5B C 27 37

8 1 SA30-25B 18 SA128-10B 28 38

9 ’ SA30-38B 19 SA128-29B 29 39

io Q SA153-10B > / 20 SA65-0.5B P 30 40
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VALIDATION FINDINGS WORKSHEET
Field Duplicates

LDC 
SDG #:

Page:__) of )
Reviewer: JV4

2nd reviewer:

METHOD: GC/MS BNA (ERA SW 846 Method 8270C)

yJN N/A Were field duplicate pairs identified in this SDG?
Y7 N N/A Were target compounds identified in the field duplicate pairs?
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LDC Report# 21991J2a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase 
Henderson, Nevada

September 17, 2009

November 19, 2009

Soil

Semivolatiles 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905331

Sample Identification

SA165-0.5B
SA165-10B
SA165-28B
SA151-0.5B
SA151-10B
SA151-25B
SA151-39B
SA151009-39B
SA51-10B
SA51009-10B
SA51-25B
SA51-36B
SA165-10BMS
SA165-10BMSD

\/.U 0-4 rw-H IOA TDO

Investigation,



Introduction

This data review covers 14 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 8270C for 
Semivolatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

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

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

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

Average relative response factors (RRF) for all semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

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

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

The percent differences (%D) of the second source calibration standard were less than 
or equal to 25.0% for all compounds.

All of the continuing calibration RRF values were greater than or equal to 0.05 .
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V. Blanks

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

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

96405-MB 9/21/09 Dl-n-butylphthalate 44 ug/Kg SA165-0.5B
SA165-28B
SA151-0.5B
SA151-10B
SA151-25B
SA151-39B
SA151009-39B
SA51-10B
SA51009-1 OB

96626-MB 9/23/09 Di-n-butylphthalate 68 ug/Kg SA165-10B
SA51-25B
SA51-36B

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

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

SA165-28B Di-n-butylphthalate 68 ug/Kg 68U ug/Kg

SA151-1 OB Di-n-butylphthalate 37 ug/Kg 37U ug/Kg

SA151-25B Di-n-butylphthalate 44 ug/Kg 44U ug/Kg

SA151-39B Di-n-butylphthalate 47 ug/Kg 47U ug/Kg

SA151009-39B Di-n-butylphthalate 86 ug/Kg 86U ug/Kg

SA51-10B Di-n-butylphthalate 78 ug/Kg 78U ug/Kg

SA51009-1 OB Di-n-butylphthalate 41 ug/Kg 41U ug/Kg

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

c\ /.\ i Ik iv ✓“nil II/“»\ r\A i/-t a *rr*«



Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB072909-SO 7/29/09 Butylbenzylphthalate 0.11 ug/L All samples in SDG
R0905331

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

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. Surrogate 
recoveries (%R) were not within QC limits for SA165-0.5B. Since the sample was diluted 
out, no data were qualified.

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Although the MS/MSD percent recoveries (%R) were not within QC 
limits for one compound, the LCS/LCSD percent recoveries (%R) were within QC limits 
and no data were qualified.

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. 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 R0905331 All compounds reported below the PQL J (all detects) A



Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

XVI. Field Duplicates

Samples SA151-39B and SA151009-39B and samples SA51-10B and SA51009-1 OB were 
identified as field duplicates. No semivolatiles were detected in any of the samples with 
the following exceptions:

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA151-39B SA151009-39 B Flags AorP

Bis(2-ethylhexyl)phthalate 400 400 - 0 (<190) - -

Di-n-butylphthalate 47 86 - 39 (<190) - -

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA51-10B SA51009-10B Flags A or P

Di-n-butylphthalate 78 41 - 37 (<180) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0905331

SDG Sample Compound Flag A or P Reason (Code)

R0905331 SA165-0.5B
SA165-10B
SA165-28B
SA151-0.5B
SA151-10B
SA151-25B
SA151-39B
SA151009-39B
SA51-10B
SA51009-10B
SA51-25B
SA51-36B

All compounds reported 
below the PQL.

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

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0905331

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration AorP Code

R0905331 SA165-28B Di-n-butylphthalate 68U ug/Kg A bl

R0905331 SA151-1 OB Di-n-butylphthalate 37U ug/Kg A bl

R0905331 SA151-25B Di-n-butylphthalate 44U ug/Kg A bl

R0905331 SA151-39B Di-n-butylphthalate 47U ug/Kg A bl

R0905331 SA151009-39B Di-n-butylphthalate 86U ug/Kg A bl

R0905331 SA51-10B D i-n-buty I phthalate 78U ug/Kg A bl

R0905331 SA51009-10B Di-n-butylphthalate 41U ug/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles* Field Blank Data Qualification Summary - SDG R0905331

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21991J23_________ VALIDATION COMPLETENESS WORKSHEET Date: 1lco)
SDG #: RQ905331__________ Stage 2B Page: lot !
Laboratory: Columbia Analytical Services Reviewer:

2nd Reviewer: rf ,
METHOD: GC/MS Semivolatiles (ERA SW 846 Method 8270C)

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

X/alirlatinn Area (Tnmmpnfs

1. Technical holding times /V Sampling dates:

II. GC/MS Instrument performance check A

III. Initial calibration A ^ KXj)

IV. Continuing calibration/ICV A
V. Blanks 5>U)

VI. Surrogate spikes su)
VII. Matrix spike/Matrix spike duplicates fk)
VIII. Laboratory control samples A ITA /b

IX. Regional Quality Assurance and Quality Control N

X. Internal standards t
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 Sk) 7, % ^ ,v

XVII. Field blanks SiaI f fre^ flotj 0<1-Zi4 )

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:
__________ ________ Sofl

1 ' SA165-0.5B 11 ‘ SA51-25B 21 ' 31

2 V SA165-10B '12 SA51-36B 22 V " y 32

3 1 SA165-28B 13 SA165-1 DBMS 23 33

4 ' SA151-0.5B 14 SA165-10BMSD 24 34

5 ' SA151-10B 15 25 35

6 ' SA151-25B 16 26 36

7 ' SA151-39B P | 17 27 37

8 ' SA151009-39B 18 28 38

9 1 SA51-10B 19 29 39

10 I SA51009-1 OB PV 20 30 40
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-DC #:
SDG #: ^ e-t Ctrr-*/

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Page:__ L°f__L
Reviewer: \[(f

2nd reviewer:

METHOD: GC/MS BNA (ERA SW 846 Method 8270C)

Y| N N/A Were field duplicate pairs identified in this SDG?
yIM N/A Were target compounds identified in the field duplicate pairs?
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LDC Report# 21991K2a

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase 
Henderson, Nevada

September 18, 2009

November 19, 2009

Soil/Water

Semivolatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905348

Sample Identification

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

Investigation,
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Introduction

This data review covers 13 soil samples and one water sample listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per ERA SW 
846 Method 8270C for Semivolatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

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

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

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

Average relative response factors (RRF) for all semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

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

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

The percent differences (%D) of the second source calibration standard were less than 
or equal to 25.0% for all compounds.

All of the continuing calibration RRF values were greater than or equal to 0.05 .
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V. Blanks

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

Method Blank ID
Extraction

Date
Compound

TIC (RT In minutes) Concentration Associated Samples

96626-MB 9/23/09 Di-n-butylphthalate 68 ug/Kg All soil samples in SDG 
R0905348

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

SA117-9B Di-n-butylphthalate 49 ug/Kg 49U ug/Kg

SA117-41B Di-n-butylphthalate 42 ug/Kg 42U ug/Kg

SA161-0.5B Di-n-butylphthalate 43 ug/Kg 43U ug/Kg

SA161-10B Di-n-butylphthalate 64 ug/Kg 64U ug/Kg

SA161009-25B Di-n-butylphthalate 50 ug/Kg SOU ug/Kg

SA161-37B D i-n-buty Iphthalate 87 ug/Kg 87U ug/Kg

Sample EB091809-S01 was identified as an equipment blank. No semivolatile 
contaminants were found in this blank.

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

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB072909-SO 7/29/09 Butylbenzylphthalate 0.11 ug/L All soil samples in SDG 
R0905348

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

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

VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag AorP

96517-LCS/D Pyridine 34 (50-120) 30 (50-120) _ J- (all detects) P
(All water samples in UJ (all non-detects)
SDG R0905348)

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0905348 All compounds reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.
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XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

XVI. Field Duplicates

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

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA161-25B SA161009-25B Flags Aor P

Di-n-butylphthalate 220U 50 - 170 (<;220) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0905348

SDG Sample Compound Flag A or P Reason (Code)

R0905348 EB091809-SO1 Pyridine J- (all detects) P Laboratory control
UJ (all non-detects) samples (%R) (I)

R0905348 EB091809-SO1 All compounds reported J (all detects) A Project Quantitation Limit
SA117-0.5B
SA117-9B
SA117-25B
SA117-41B
SA161-0.5B
SA161-10B
SA161-25B
SA161009-25B
SA161-37B

below the PQL (sp)

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

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration A or P Code

R0905348 SA117-9B Di-n-butylphthalate 49U ug/Kg A bl

R0905348 SA117-41B Di-n-butylphthalate 42U ug/Kg A bl

R0905348 SA161-0.5B Di-n-butylphthalate 43 U ug/Kg A bl

R0905348 SA161 -10B Di-n-butylphthalate 64U ug/Kg A bl

R0905348 SA161009-25B Di-n-butylphthalate SOU ug/Kg A bl

R0905348 SA161-37B Di-n-butylphthalate 87U ug/Kg A bl

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

No Sample Data Qualified in this SDG

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

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21991K23_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905348_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivolatiles (ERA SW 846 Method 8270C)

Date:
Page: ^ of__|_

Reviewer: 'SVC
2nd Reviewer: /

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

Validation Am a Comments!

1. Technical holding times h Sampling dates: /£<)

II. GC/MS Instrument performance check b
III. Initial calibration f 2 r ^

IV. Continuing calibration/ICV A ^ /) A) 4 a G 7
V. Blanks cw

VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates A
VIII. Laboratory control samples ±Ia) US /£)

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 .cw ^ = M

XVII. Field blanks - 1 TB -
X-

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: , . ■ n <

1 r EB091809-SQ1 ^ 11 SA117-9BMS S 21 ^ 31
V

2 SA117-0.5B S 12 SA117-9BMSD 22 > ' tec-26 - l 32

3 SA117-9B 13 23 33

4 SA117-25B 14 24 34

5 SA117-41B 15 25 35

6 SA161-0.5B 16 26 36

7 SA161-10B 17 27 37

8 SA161-25B P 18 28 38

9 SA161009-25B P 19 29 39

10 SA161-37B V 20 30 40
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.DC #:_21ML£; 2« VALIDATION FINDINGS WORKSHEET Page: ' of I
5DG#:Field Duplicates Reviewer: Jn/£

2nd reviewer: A .

VIETHOD: GC/MS BNA (EPA SW 846 Method 8270C)

N N/A Were field duplicate pairs identified in this SDG?
YJM N/A Were target compounds identified in the field duplicate pairs?

Compound
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LDC Report# 21991L2a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

September 21, 2009

November 25, 2009

Soil

Semivolatiles 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905387

Sample Identification

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

This data review covers 18 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per 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.

All of the continuing calibration RRF values were greater than or equal to 0.05 .
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V. Blanks

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

Method Blank ID
Extraction

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

96746-MB 9/24/09 Di-n-butylphthalate 66 ug/Kg All samples in SDG R0905387

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

SA129-29B Di-n-butylphthalate 46 ug/Kg 46U ug/Kg

RSAT4-53B Di-n-butylphthalate 48 ug/Kg 48U ug/Kg

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

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB072909-SO 7/29/09 Butylbenzylphthalate 0.11 ug/L SA32-0.5B
SA32-9B
SA32-25B
SA32009-25B
SA32-37B
SA66-0.5B
SA66009-0.5B
SA66-10B
SA66-28B
SA129-10B
SA129-29B

FB080309-SO 8/3/09 Bis (2-ethylhexyl) phthalate 
Butylbenzylphthalate
Diethylphthalate

2.0 ug/L
0.14 ug/L
0.36 ug/L

RSAT4-0.5B
RSAT4-10B
RSAT4-25B
RSAT4-10B
RSAT4-53B

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

Surrogates were added to all samples and blanks as required by the method. Surrogate 
recoveries (%R) were not within QC limits for SA66-0.5B and SA66009-0.5B. Since the 
samples were diluted out, no data were qualified.

VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. 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.

XM. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0905387 All compounds reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.
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XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

XVI. Field Duplicates

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

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA32-25B SA32009-25B Flags AorP

Bis (2-ethylhexyl) phthalate 190 190 - 0 (<190) - -

Hexachlorobenzene 27 35 - 8 (£7.4) - -

Octachlorostyrene 7.4U 20 12.6 (<7.4) J (all detects)
UJ (all non-detects)

A

Concentration (ug/Kg)
RPD

(Limits)
Difference

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

Hexachlorobenzene 4200 4300 2 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0905387

SDG Sample Compound Flag Aor P Reason (Code)

R0905387 SA32-0.5B All compounds reported J (all detects) A Project Quantitation Limit
SA32-9B
SA32-25B
SA32009-25B
SA32-37B
SA66-0.5B
SA66009-0.5B
SA66-10B
SA66-28B
SA129-10B
SA129-29B
RSAT4-0.5B
RSAT4-10B
RSAT4-25B
RSAT4-10B
RSAT4-53B

below the PQL. (sp)

R0905387 SA32-25B Octachlorostyrene J (all detects) A Field duplicates
SA32009-25B UJ (all non-detects) (Difference) (fd)

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

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration A or P Code

R0905387 SA129-29B Di-n-butylphthalate 46U ug/Kg A bl

R0905387 RSAT4-53B Di-n-butylphthalate 48U ug/Kg A bl

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

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21991L2a_________ VALIDATION COMPLETENESS WORKSHEET
sdg #: R0905387_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C)

Date:
Page: ( of ) 

Reviewer: jvt, 
2nd Reviewer: \ ^

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

Valirlatinn Area Gnmmpnts

1. Technical holding times A Sampling dates: ^

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

IV. Continuing calibration/ICV h CC4J/)*V

V. Blanks SI*)

VI. Surrogate spikes ■Sty
VII. Matrix spike/Matrix spike duplicates

VIII. Laboratory control samples A &/j>

IX. Regional Quality Assurance and Quality Control
1 1
N

X. Internal standards

XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data h

XVI. Field duplicates TtO D, s ■3.4 r C,7

XVII. Field blanks o) T£>07Jq 6*j ^50 C'f"7’' J
I- - Fe>o( /W- f j

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

Validated Samples: ,
____________________So i

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

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

3 SA32-25B 01 13 RSAT4-10B 23 33

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

5
----------------------- 1----------
SA32-37B 15 +RSAT4->0B 25 35

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

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

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

9 SA66-28B 19 29 39

10 SA129-10B 20 30 40
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Were target compounds identified in the field duplicate pairs?
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LDC Report# 21991N2a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

September 24 through September 25, 2009

November 19, 2009

Soil/Water

Semivolatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0905464

Sample Identification

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

SA208-0.5B
SA208-7B
SA101-0.5BMS
SA101-0.5BMSD
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Introduction

This data review covers 22 soil samples and 2 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW 
846 Method 8270C for Semivolatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVI.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

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

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

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

Average relative response factors (RRF) for all semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

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

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



Date Compound %D Associated Samples Flag AorP

10/9/09 1,4-Dioxane 25.1 SA101 -10B
SA121-0.5B
SA121-25B
SA121-44B
SA208-0.5B
SA208-7B
927730-MB

J+ (all detects) A

The percent differences (%D) of the second source calibration standard were less than 
or equal to 25.0% for all compounds.

All of the continuing calibration RRF values were greater than or equal to 0.05 .

V. Blanks

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

Method Blank ID
Extraction

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

97129-MB 9/29/09 Di-n-butylphthalate 35 ug/Kg SA205-0.5B
SA205-10B
SA205-25B
SA205-41B
SA84-0.5B
SA84-10B
SA84009-10B
SA84-25B
SA84-43B
SA101 -0.5B
SA101 -10B
SA101 -25 B
SA101-42B
SA121-0.5B
SA121009-0.5B
SA121-10B
SA121-25B
SA121-44B
SA208-0.5B

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

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

SA205-25B Di-n-butylphthalate 54 ug/Kg 54U ug/Kg

SA205-41B Di-n-butylphthalate 60 ug/Kg 60U ug/Kg
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Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

SA84-1 OB Di-n-butylphthalate 46 ug/Kg 46U ug/Kg

SA84009-1 OB Di-n-butylphthalate 78 ug/Kg 78U ug/Kg

SA84-25B Di-n-butylphthalate 49 ug/Kg 49U ug/Kg

SA84-43B Di-n-butylphthalate 88 ug/Kg 88U ug/Kg

SA101 -0.5B Di-n-butylphthalate 53 ug/Kg 53U ug/Kg

SA101-42B Di-n-butylphthalate 55 ug/Kg 55U ug/Kg

SA121 -0.5B Di-n-butylphthalate 51 ug/Kg 51U ug/Kg

SA121009-0.5B Di-n-butylphthalate 46 ug/Kg 46U ug/Kg

SA121 -1 OB Di-n-butylphthalate 77 ug/Kg 77U ug/Kg

Samples EB092509-S01A2 and EB092509-SO2A4 were identified as equipment blanks. 
No semivolatile contaminants were found in these blanks.

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

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB072909-SO 7/29/09 Butylbenzylphthalate 0.11 ug/L SA208-0.5B
SA208-7B
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Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB080309-SO 8/3/09 Bis(2-ethylhexyl) phthalate 
Butylbenzylphthalate
Diethylphthalate

2.0 ug/L
0.14 ug/L
0.36 ug/L

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

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

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. Surrogate 
recoveries (%R) were not within QC limits for SA84-0.5B. Since the sample was diluted 
out, no data were qualified.

VII. Matrix Spike/Matrix Spike Duplicates

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

VIII. Laboratory Control Samples (LCS)

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag A or P

97225-LCS/D
(All water samples in
SDG R0905464)

Pyridine 24 (50-120) 41 (50-120) 53 (<30) J (all detects)
UJ (all non-detects)

P
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LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag A or P

97225-LCS/D 1,4-Dioxane 45 (50-120) 45 (50-120) _ J- (all detects) P
(All water samples in UJ (all non-detects)
SDG R0905464)

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 R0905464 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

XVI. Field Duplicates

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

\/*\l r»mM\TRnMnYWn\01QQ1 N9A tr* p



Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA84-1 OB SA84009-1 OB Flags AorP

Di-n-butylphthalate 46 78 - 32 (<180) - -

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPCompound SA121-0.5B SA121009-0.5B

Benzo (a) anthracene 4.0 1.5 - 2.5 (<7.2) - -

Benzo(a)pyrene 5.1 7.2U - 2.1 (<7.2) - -

Benzo(b)fluoranthene 7.3 7.2U - 0.1 (<7.2) - -

Benzo(g,h,i) perylene 6.2 2.5 - 3.7 (<7.2) - -

Benzo(k)fluoranthene 5.8 7.2U - 1.4 (<7.2) - -

Chrysene 6.2 3.3 - 2.9 (<7.2) - -

Di-n-butylphthalate 51 46 - 5 (<190) - -

Fluoranthene 7.6 5.5 - 2.1 (<7.2) - -

Hexachlorobenzene 6.2 7.2U - 1 (<7.2) - -

lndeno(1,2,3-cd) pyrene 4.0 7.2U - 3.2 (<7.2) - -

Phenanthrene 2.5 7.2U - 4.7 (<7.2) - -

Pyrene 7.3 4.4 - 2.9 (<7.2) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0905464

SDG Sample Compound Flag AorP Reason (Code)

R0905464 SA101-1 OB 1,4-Dioxane J+ (all detects) A Continuing calibration
SA121-0.5B
SA121-25B
SA121-44B
SA208-0.5B
SA208-7B

(%D) (c)

R0905464 EB092509-S01A2 Pyridine J (all detects) P Laboratory control
EB092509-SO2A4 UJ (all non-detects) samples (%R)(RPD) (I,Id)

R0905464 EB092509-S01A2 1,4-Dioxane J- (all detects) P Laboratory control
EB092509-SO2A4 UJ (all non-detects) samples (%R) (I)

R0905464 SA205-0.5B All compounds reported J (all detects) A Project Quantitation Limit
SA205-10B
SA205-25B
SA205-41B
SA84-0.5B
SA84-10B
SA84009-10B
SA84-25B
SA84-43B
EB092509-S01A2 
EB092509-SO2A4
SA101 -0.5B
SA101 -10B
SA101-25B
SA101-42B
SA121-0.5B
SA121009-0.5B
SA121-10B
SA121-25B
SA121-44B
SA208-0.5B
SA208-7B

below the PQL (sp)

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

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration AorP Code

R0905464 SA205-25B Di-n-butylphthalate 54U ug/Kg A bl

R0905464 SA205-41B Di-n-butylphthalate 60U ug/Kg A bl

R0905464 SA84-10B Di-n-butylphthalate 46U ug/Kg A bl
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SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration AorP Code

R0905464 SA84009-1 OB Di-n-butylphthalate 78U ug/Kg A bl

R0905464 SA84-25B Di-n-butylphthalate 49U ug/Kg A bl

R0905464 SA84-43B Di-n-butylphthalate 88U ug/Kg A bl

R0905464 SA101-0.5B Di-n-butylphthalate 53U ug/Kg A bl

R0905464 SA101-42B Di-n-butylphthalate 55U ug/Kg A bl

R0905464 SA121-0.5B Di-n-butylphthalate 51U ug/Kg A bl

R0905464 SA121009-0.5B Di-n-butylphthalate 46U ug/Kg A bl

R0905464 SA121-10B Di-n-butylphthalate 77U ug/Kg A bl

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

No Sample Data Qualified in this SDG

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

No Sample Data Qualified in this SDG

1 1\/-\l /■*\/'2IM\TDr\MrNVM<'S\OH OCH MOA TD'S



Tronox Northgate Henderson
LDC #: 21991N2a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0905464_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivolatiies (ERA SW 846 Method 8270C)

Date:
Page: 1 of__[_

Reviewer: -Wl
2nd Reviewer: Ay

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

Validation Area Dnmm*»nt«5

1. Technical holding times A- Sampling dates: 1 /^4 - AS" /< 4

II. GC/MS Instrument performance check A
III. Initial calibration A 7. ZSD

IV. Continuing calibration/ICV

V. Blanks

VI. Surrogate spikes

VII. Matrix spike/Matrix spike duplicates A

VIII. Laboratory control samples SlA US /p

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data k
XVI. Field duplicates Sri J?' ' C'7 A, i H, 7

XVII. Field blanks W r |6 ij F&- ~sc
Ll-. ^ .

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

^f-ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate '
TB = Trip blank 
EB = Equipment blank

Validated Samples:
J IT}’ | c yS

1 SA205-0.5B 3 11 EB092509-SQ2A4 M 21 SA208-0.5B 5 at'
2 SA205-1 OB 12 SA101-0.5B C 22* SA208-7B 32 ’’

3 SA205-25B 13 SA101-10B 23 SA101-0.5BMS 33 3 ^7 3^0 - , <
4 SA205-41B 14 SA101-25B 24 SA101-0.5BMSD . "34

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

6 SA84-10B ^ / 16 SA121-0.5B & > 26 36

7 SA84009-10B ^ / 17 SA121009-0.5B ^ ^ 27 37

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

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

10 ^ EB092509-SQ1A2 ^i 20 SA121-44B v ✓ 30 40
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LDC#: 21991N2a VALIDATION FINDINGS WORKSHEET Page:___
SDG#:See cover Field Duplicates Reviewer:______ 3^1 U

2nd Reviewer:______ \j

JETHOD: GC/MS SVGA (EPA SW 846 Method 8270C)
YjN NA Were field duplicate pairs identified in this SDG?
y/n NA Were target analytes detected in the field duplicate pairs?

Compound Name
Cone ( ug/Kg)

RPD
(< 50%)

Diff Diff Limits Quals
(Parent Only)6 7

Di-n-butyl phthalate 46 78 32 <180 -

Compound Name
Cone ( ug/Kg)

RPD
(< 50%)

Diff Diff Limits Quals
(Parent Only)16 17

Benzo(a)anthracene 4.0 1.5 2.5 <7.2 -

Benzo(a)pyrene 5.1 7.2U 2.1 <7.2 -

Benzo(b )fluoranthene 7.3 7.2U 0.1 <7.2 -

Benzo(g,h,i)perylene 6.2 2.5 3.7 7.2 -

Benzo{k)fluoranthene 5.8 7.2U 1.4 <7.2 -

Chrysene 6.2 3.3 2.9 <7.2 -

Di-n-butylphthalate 51 46 5 <190 -

Fluoranthene 7.6 5.5 2.1 <7.2 -

Hexachlrobenzene 6.2 7.2U 1 <7.2 -

lndeno(1,2,3-cd)-pyrene 4.0 7.2U 3.2 <7.2

Phenanthrene 2.5 7.2U 4.7 <7.2 -

Pyrene 7.3 4.4 2.9 <7.2 -
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