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LDC Report# 21257N21
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Data Validation Report

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

Collection Date: June 30, 2008

LDC Report Date: August 21, 2009

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): E0800626

Sample Identification

SA207-0.5B
SA207-0.5BDL
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Introduction

This data review covers 2 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005) as there are no current
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

J+

J-

N

JB

JK

J-TDS

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

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

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.

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

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

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

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

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

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

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

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

A

P

None

and TDS correctness check performed in accordance with standard Method
1030E.

Indicates the finding is based upon technical validation criteria.
Indicates the finding is related to a protocol/contractual deviation.

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.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD
isomer was less than or equal to 25%.

Ill. Initial Calibration

A five point initial calibration was performed as required by the method.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for
unlabeled compounds and less than or equal to 30.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration percent differences (%D) between the initial calibration RRF
and the routine calibration RRF were less than or equal to 20.0% for unlabeled
compounds and less than or equal to 30.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:

Extraction
Method Blank ID Date Compound Concentration Associated Samples
EQ0800286-01 7/3/08 1,2,3,4,6,7,8-HpCDD 0.135 ng/Kg All samples in SDG
OoCDD 0.487 ng/Kg E0800626
1,2,3,4,6,7,8-HpCDF 0.0867 ng/Kg
Total HpCDD 0.351 ng/Kg
Total HpCDF 0.0867 ng/Kg
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Sample concentrations were compared to concentrations detected in the method blanks
as required by the QAPP. No sample data was qualified.

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent

recoveries (%R) and relative percent differences (RPD) were within QC limits with the
following exceptions:

LCS ID
(Associated LCS LCSD RPD
Samples) Compound %R (Limits) %R (Limits) (Limits) Flag AorP
EQ0800286-02LCS/D |2,3,7,8-TCDD 137 (87-135) | 136 (87-135) - J+ (all detects) P

(All samples in SDG
E08006286)

VIIl. Regional Quality Assurance and Quality Control
Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.
X. Target Compound ldentifications

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

All project quantitation limits were within validation criteria with the following exceptions:
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Sample

Compound

Finding

Criteria

Flag AorP

SA207-0.5B

2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
ocDbD
2,3,7,8-TCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDF
2,3,4,6,7,8-HXCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

Sample result exceeded
calibration range.

Reported result should be
within calibration range.

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

SA207-0.5BDL

2,3,7,8-TCDF
1,2,3,4,6,7,8-HpCDF
OCDF

Sample result exceeded
calibration range.

Reported result should be
within calibration range.

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

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG E0800626 | All compounds reported below the PQL. J (all detects) A
All compounds reported as EMPC were qualified as follows:
Sample Finding Flag AorP
All samples in SDG E0800626 | All compounds reported as estimated maximum possible | JK (all detects) A
concentration (EMPC).

Raw data were not reviewed for this SDG.

XIl. System Performance

Raw data were not reviewed for this SDG.

Xlll. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result
was reported for an individual sample, the least technically acceptable results were
rejected as follows:
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Sample Compound Flag AorP
SA207-0.5B All TCL compounds X A
SA207-0.5BDL 2,3,7,8-TCDF from DB-5 X A

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG E0800626

SDG Sample Compound Flag AorP Reason (Code)
E0800626 | SA207-0.5B 2,3,7,8-TCDD J+ (all detects) P Laboratory control
SA207-0.5BDL samples (%R) (I)
E0800626 | SA207-0.5B 2,3,7,8-TCDD J (all detects) A Project Quantitation Limit
1,2,3,7,8-PeCDD J (all detects) (e)
1,2,3,4,7,8-HxCDD J (all detects)
1,2,3,6,7,8-HxCDD J (all detects)
1,2,3,7,8,9-HxCDD J (all detects)
1,2,3,4,6,7,8-HpCDD J (all detects)
OoCDD J (alt detects)
2,3,7,8-TCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,9-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
E0800626 | SA207-0.5BDL 2,3,7,8-TCDF J (all detects) A Project Quantitation Limit
1,2,3,4,6,7,8-HpCDF J (all detects) (e)
OCDF J (all detects)
E0800626 | SA207-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
SA207-0.58DL the PQL. (sp)
E0800626 | SA207-0.5B All compounds reported as JK (all detects) A Project Quantitation Limit
SA207-0.5BDL EMPC (3]
E0800626 | SA207-0.5B All TCL compounds X A Overall assessment of
data (o)
E£0800626 | SA207-0.5BDL 2,3,7,8-TCDF from DB-5 X A Overall assessment of
data (o)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
E0800626

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG E0800626
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LDC #.__21257N21

Tronox Northgate Henderson

SDG #.__E0800626
Laboratory:_Columbia Analytical Services

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

Stage 2B

VALIDATION COMPLETENESS WORKSHEET

Date: %/4/
Page:_/of _Lﬁ

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 Sampling dates: é/ —3%/& 9
If. HRGC/HRMS Instrument performance check QA
Hi. Initial calibration ()A
IV. | Routine calibrationm '
V. [Blanks /63/\/
V1. | Matrix spike/Matrix spike duplicates f\)
VII. | Laboratory control samples /W\'f ‘466’ j
VIiil. | Regional quality assurance and quality control N !
IX. | Internal standards %L
X. Target compound identifications N
Xi. | Compound quantitation and CRQLs %N
Xll. | System performance N
XHI. | Overall assessment of data /ﬂ/\l
XIV. | Field duplicates N,
XV. | Field blanks ’\/
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment biank

Validated Samples:

1 | sa207-0.58 - ! 2225002560/ |21 [,/ 2 1 £TAT 31
2 IJ Per. =12 22/ / TER 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:
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LDC Report# 21257021

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: July 2, 2008

LDC Report Date: August 24, 2009

Matrix: Sail

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): E0800632

Sample Identification
SA181-0.5B
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Introduction

This data review covers one soil sample listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005) as there are no current
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

J+

J-

uJ

JB

JK

J-TDS

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

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

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.

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

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

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

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

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

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

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

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

A

P

None

and TDS correctness check performed in accordance with standard Method
1030E.

Indicates the finding is based upon technical validation criteria.
Indicates the finding is related to a protocol/contractual deviation.

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.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD
isomer was less than or equal to 25%.

lll. Initial Calibration

A five point initial calibration was performed as required by the method.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for
unlabeled compounds and less than or equal to 30.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration percent differences (%D) between the initial calibration RRF
and the routine calibration RRF were less than or equal to 20.0% for unlabeled
compounds and less than or equal to 30.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:

Extraction
Method Blank ID Date Compound Concentration Associated Samples
EQ0800286-01 7/34/08 1,2,3,4,6,7,8-HpCDD 0.135 ng/Kg All samples in SDG
OoCcDD 0.487 ng/Kg E0800632
1,2,3,4,6,7,8-HpCDF 0.0867 ng/Kg
Total HpCDD 0.351 ng/Kg
Total HpCDF 0.0867 ng/Kg
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Sample concentrations were compared to concentrations detected in the method blanks
as required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final

Sample Compound Concentration Concentration
SA181-0.5B 1,2,3,4,6,7,8-HpCDD 0.387 ng/Kg 0.387U ng/Kg
OCcDD 2.28 ng/Kg 2.28U ng/Kg

Total HpCDD 0.799 ng/Kg 0.799U ng/Kg

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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

VIil. 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 LCS LCSD RPD
Samples) Compound %R (Limits) %R (Limits) (Limits) Flag AorP
EQ0800286-02L.CS/D |2,3,7,8-TCDD 137 (87-135) | 136 (87-135) - J+ (all detects) P
(All samples in SDG
E0800632)

VIIl. Regional Quality Assurance and Quality Control
Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.
X. Target Compound Identifications

Raw data were not reviewed for this SDG.

Xl. 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 E0800632 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag AorP

All samples in SDG E0800632 | All compounds reported as estimated maximum possible | JK (all detects) A
concentration (EMPC).

Raw data were not reviewed for this SDG.

Xil. System Performance

Raw data were not reviewed for this SDG.

XIIl. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result

was reported for an individual sample, the least technically acceptable results were
rejected as follows:

Sample Compound Flag AorP

SA181-0.5B 2,3,7,8-TCDF from DB-5 X A

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG E0800632

SDG Sample Compound Flag AorP Reason (Code)
E0800632 | SA181-0.5B 2,3,7,8-TCDD J+ (all detects) P Laboratory control
samples (%R) ()
£0800632 | SA181-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
the PQL.
E0800632 | SA181-0.5B All compounds reported as JK (all detects) A Project Quantitation Limit
EMPC K
E0800632 | SA181-0.5B 2,3,7,8-TCDF from DB-5 X A Overall assessment of
data (o)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG

E0800632
Modified Final
SDG Sample Compound Concentration AorP Code
E0800632 SA181-0.5B 1,2,3,4,6,7,8-HpCDD 0.387U ng/Kg A bl

ocbb
Total HpCDD

2.28U ng/Kg
0.799U ng/Kg

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG E0800632

V:ALOGIN\TRONOXNG\21257021.TR3 7
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Tronox Northgate Henderson

LDC #:_ 21257021 VALIDATION COMPLETENESS WORKSHEET Date'%/%z
SDG #__E0800632 Stage 2B Page:_’ fof
Laboratory:_Columbia Analytical Services Reviewer:

2nd Reviewer:
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

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
B Technical holding times 74" Sampling dates: 7/02/J9

4
il HRGC/HRMS Instrument performance check

11 Initial calibration

V. | Routine calibration/l\ﬂgx[

V. Blanks / M
AN

V1. | Matrix spike/Matrix spike duplicates

C'F%Ug "’%’L.;"f"\‘e /(

N
Vil. | Laboratory control samples (=S { )
Vill. | Regional quality assurance and quality control N ‘
IX. | Internal standards «A‘
X. Target compound identifications N
XI. | Compound quantitation and CRQLs 4!\1 AI{ JZ‘HPC /(-5!(/% — Tk
Xll. | System performance N !
XHli. | Overall assessment of data m
XIV. | Field duplicates [\\
XV. | Field blanks LI
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 Sampiles:
1 | sa181-0.58 =0 | ZRoBop=2R4 -0 [ |2t Y1 LT 31
2 12 2 | (=214 T4 R 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

21257021W.wpd
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LDC Report# 21257P21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: July 7 through July 8, 2008

LDC Report Date: August 26, 2009

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): EO800639

Sample Identification

SA47-0.5B
SA183-0.5B

All samples in this SDG were analyzed for screening purposes only.
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Introduction

This data review covers 2 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005) as there are no current
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

VALOGIN\TRONOXNG\21257P21.TR3 2



The following are definitions of the data qualifiers:

J+

J-

UJ

JB

JK

J-TDS

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

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

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.

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

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

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

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

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

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

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

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

A
P

None

and TDS correctness check performed in accordance with standard Method
1030E.

Indicates the finding is based upon technical validation criteria.
Indicates the finding is related to a protocol/contractual deviation.

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.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance check data were not reviewed for this SDG.

l1. Initial Calibration

Initial calibration data were not reviewed for this SDG.

IV. Routine Calibration (Continuing)

Routine calibration data were not reviewed for this SDG.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:

Extraction
Method Blank ID Date Compound Concentration Associated Samples
EQ0800301-01 7/17/08 1,2,3,4,6,7,8-HpCDD 0.354 ng/Kg All samples in SDG
ocoD 1.47 ng/Kg E0800639
1,2,3,4,7,8-HxCDF 0.364 ng/Kg
1,2,3,6,7,8-HxCDF 0.202 ng/Kg
1,2,3,4,6,7,8-HpCDF 0.825 ng/Kg
1,2,3,4,7,8,9-HpCDF 0.354 ng/Kg
OCDF 2.42 ng/Kg

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

No field blanks were identified in this SDG.
VI. 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.

VALOGIN\TRONOXNG\21257P21.TR3 4



VII. Laboratory Control Samples (LCS)

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

LCS ID
(Associated LCs LCSD RPD
Samples) Compound %R (Limits) %R (Limits) (Limits) Flag AorP
EQ0800301-02LCS/D  |2,3,7,8-TCDD 137 (87-135) | 137 (87-135) - J+ (all detects) p
(All samples in SDG
E0800639)

VIII. Regional Quality Assurance and Quality Control
Not applicable.

IX. Internal Standards

Internal standards data were not reviewed for this SDG.
X. Target Compound lIdentifications

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG E0800639 | All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

Xll. System Performance

Raw data were not reviewed for this SDG.

Xlll. Overall Assessment of Data

Samples SA47-0.5B and SA183-0.5B were analyzed for screening purposes only.

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG E0800639

SA183-0.5B

the PQL.

(sp)

SDG Sample Compound Flag AorP Reason (Code)
E0800639 | SA47-0.5B 2,3,7,8-TCDD J+ (all detects) P Laboratory control
SA183-0.5B samples (%R) (I
E0800639 | SA47-0.5B All compounds reported below J (all detects) A Project Quantitation Limit

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

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG

E0800639

No Sample Data Qualified in this SDG

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

Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG E0800639

VALOGIN\TRONOXNG\21257P21.TR3
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Tronox Northgate Henderson
LDC #:.__ 21257P21 VALIDATION COMPLETENESS WORKSHEET Date:ﬁ/%@ 7
SDG #.__E0800639 Stage 2B Page:_/ of

Laboratory:_Columbia Analytical Services Reviewer:
2nd Reviewer:

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

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

Validation Area Comments

I. ] Technical holding times A Sampling dates: '7/7 - S/; a E

1. HRGC/HRMS Instrument performance check

l. Initial calibration |

\'A Routine calibration/ICV

N
V. Blanks m

V1. | Matrix spike/Matrix spike duplicates M

VIl. | Laboratory control samples AA/ L= I ﬁ
\

ViIl._| Regional quality assurance and quality control N

1X. Internal standards

X. Target compound identifications N

XI. | Compound quantitation and CRQLs 7/ N

Xll. | System performance N

Xill. | Overall assessment of data .K/

XIV. | Field duplicates M

XV. | Field blanks yJ

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 biank

Validated Samples:

1 |sa47058 A S\ |zae 8030 /-0 / |2 31
2 |sa83058 A .l /| 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

Notes: Fad Sam/z?/ﬂd whe a/’)d)%jwﬂ( 7€4 \Y%whir(}?/ (/7\‘%

21257P21W.wpd
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LDC Report# 21257Q21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: July 7 through July 8, 2008

LDC Report Date: August 21, 2009

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): E0800640

Sample Identification

SA67-0.5B
RSAN2-0.5B
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Introduction

This data review covers 2 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005) as there are no current
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

J+

J-

Ud

JB

JK

J-TDS

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

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

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.

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

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

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

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

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

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

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

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

A

P

None

and TDS correctness check performed in accordance with standard Method
1030E.

Indicates the finding is based upon technical validation criteria.
Indicates the finding is related to a protocol/contractual deviation.

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.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD
isomer was less than or equal to 25%.

I1l. Initial Calibration

A five point initial calibration was performed as required by the method.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for
unlabeled compounds and less than or equal to 30.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration percent differences (%D) between the initial calibration RRF
and the routine calibration RRF were less than or equal to 20.0% for unlabeled
compounds and less than or equal to 30.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:

Extraction
Method Blank ID Date Compound Concentration Associated Samples

EQ0800312-01 7/23/08 OoCDD 0.850 ng/Kg SA67-0.5B

VALOGIN\TRONOXNG\21257Q21.TR3 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
EQO0800301-01 7/17/08 1,2,3,4,6,7,8-HpCDD 0.354 ng/Kg RSAN2-0.5B
OoCDD 1.47 ng/Kg
1,2,3,4,7,8-HXCDF 0.364 ng/Kg
1,2,3,6,7,8-HXCDF 0.202 ng/Kg
1,2,3,4,6,7,8-HpCDF 0.825 ng/Kg
1,2,3,4,7,8,9-HpCDF 0.354 ng/Kg
OCDF 2.42 ng/Kg
Total HpCDD 0.503 ng/Kg
Total HXCDF 0.364 ng/Kg
Total HpCDF 0.469 ng/Kg

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

No field blanks were identified in this SDG.

V1. Matrix Spike/Matrix Spike Duplicates

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

Vii. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent

recoveries (%R) and relative percent differences (RPD) were within QC limits with the
following exceptions:

LCS ID
(Associated LCcs LCsD RPD :
Samples) Compound %R (Limits) %R (Limits) (Limits) Flag AorP
EQ0800301-02LCS/D  |2,3,7,8-TCDD 137 (87-135) | 137 (87-135) - J+ (all detects) P
(RSAN2-0.5B

EQ0800301-01)

EQ0800312-02LCS/D | 2,3,7,8-TCDD 136 (87-135) | 139 (87-135) . J+ (all detects) P
(SA67-0.5B
EQ0800312-01)

VIil. Regional Quality Assurance and Quality Control
Not applicable.
IX. Internal Standards

All internal standard recoveries were within QC limits with the following exceptions:
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UJ (all non-detects)

Sample Internal Standards %R (Limits) Compound Flag AorP
RSAN2-0.5B *c-0CchD 36 (40-135) ocDD J (all detects) P
**C-1,2,3,4,6,7,8-HpCDF 39 (40-135) 1,2,3,4,6,7,8-HpCDF UJ (all non-detects)
1,2,3,4,7,8,9-HpCDF
OCDF
Total HpCDF
EQ0800312-01 ¥c-0CcDD 25 (40-135) ocDbD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

X. Target Compound Identifications

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

All project quantitation limits were within validation criteria with the following exceptions:

Sample Compound Finding Criteria Flag AorP
RSAN2-0.5B 1,2,3,4,6,7,8-HpCDD Sample resuit exceeded Reported result should be |J (all detects) P
ocDD calibration range. within calibration range. J (all detects)
2,3,7,8-TCDF J (all detects)
1,2,3,4,7,8-HXCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG E0800640 | All compounds reported below the PQL. J (all detects) A
All compounds reported as EMPC were qualified as follows:
Sample Finding Flag AorP
All samples in SDG E0800640 | All compounds reported as estimated maximum possible | JK (all detects) A
concentration (EMPC).

Raw data were not reviewed for this SDG.
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Xll. System Performance

Raw data were not reviewed for this SDG.

Xlll. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result

was reported for an individual sample, the least technically acceptable results were
rejected as follows:

Sample Compound Flag AorP

SAB7-0.5B 2,3,7,8-TCDF from DB-5 X A
RSAN2-0.5B

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG E0800640

SDG Sample Compound Flag AorP Reason (Code)
E0800640 | SA67-0.5B 2,3,7,8-TCDD J+ (all detects) P Laboratory control
RSAN2-0.58B samples (%R) (I)
E0800640 | RSAN2-0.5B OoCDD J (all detects) A Internal standards (area)
1,2,3,4,6,7,8-HpCDF J (all detects) (i)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
Total HpCDF J (all detects)
E0800840 | RSAN2-0.5B 1,2,3,4,6,7,8-HpCDD J (all detects) P Project Quantitation Limit
OCDD J (all detects) (e)
2,3,7,8-TCOF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
E0800640 | SA67-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
RSAN2-0.5B the PQL. (sp)
E0800640 | SA67-0.5B All compounds reported as JK (all detects) A Project Quantitation Limit
RSAN2-0.5B EMPC (k)
E0800640 | SA67-0.5B 2,3,7,8-TCDF from DB-5 X A Overall assessment of
RSAN2-0.5B data (o)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
E0800640

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG E0800640

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #:.__21257Q21 VALIDATION COMPLETENESS WORKSHEET Date: &/- /’f
SDG #:__E0800640 Stage 2B Page:_fof /[
Laboratory:_Columbia Analytical Services Reviewer.__

2nd Reviewer: Ve

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

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

Validation Area Comments
I. | Technical holding times Sampling dates: /7 — 23 /’ 8/
f [4 4

Il HRGC/HRMS Instrument performance check

1. Initial calibration

IVV. | Routine calibration/M/
7

V. Blanks W

! —7

VI. | Matrix spike/Matrix spike duplicates N 4\—c,¢/(7( ﬁb\‘(" € A
) \

VIl. | Laboratory control samples /( A/\/ /C:__ca.l o)
VIII. | Regional quality assurance and guality control N \

IX. | Internal standards W

X. Target compound identifications N

XI. | Compound quantitation and CRQLs 4N

Xil. | System performance N

Xlll. | Overall assessment of data ,Q/\/
XIV. | Field duplicates '\l J

XV. | Field blanks

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

Validated Samples:

1 sasr058 = 112‘@8&0%/—-&/ 21 Plov 48 31
2 2 TRsAN2-0.58 17 | 2R 0 f 003 fod-2/ 2! /" je=233H2 | |32
3 13 23> U21£92 ) 33
4 14 28| | 92,25# 2 |34
5 15 25) o2 IR 35
6 16 2 | 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

21257Q21W.wpd



:58)0N

400dH 18101 *A

QQOXH g0l "L

4Q0dH-8'2L'9'$'€'2'L 'O

40084-8'L'¥'€2 "

QQOXH-6'8'L'€'2'} '3

4QOXH [B10l "X

aqQoed [eol 'S

4QOxH-6'8'L'€'2'L 'N

4Q08d-8'L'€'2'} I

QQoxH-8'£'9'e'2't A

4000d [B10L ‘M aaolielol 'y JAOXH-8'L'9'p'E'Z "W 4a0.1-8'L'€'C 'H QQOXH-8'L'Y'E'2'L "D
4a0L 18101 ‘A 40200 HQ0XH-8'L'9'€'2'L aaoo o QQoed-g'L'€'2'L '8
aaodH el N 4Q0dH-6'8'L'v'e'2' L 'd JAOXH-8'2'Y' 2L A QQodH-8'L'9'¥'€'2'L ' QaoL-8'L'e'z'v

LITHSHUOM SONIANI4 NOILVAITVA

(0628 POUIBI 9¥8 MS Yd3) suBINjoZUSQIQ/SUIXOI] SWHH/OOYH ‘GOHLIW




pdmuelg uixolp

.M. 'Pa1021SP 10U SE paljijenb ajom UOREAUSIUOD HUEIQ POLISLW B SBLLI DAY UIUIM SIUBLILUBIUOD ||y
*INTFWILVLS ONIMOTIO4 AHL A8 GII4NVYND IYIM Q312810 LON SLINSIY 1TV "G341MYND LON ¥IM SLINSIY d310dID

:o_uuu__ﬂ:av_ ajdwes anjuela __ v::omEoo _

T —— SO|AWIES, POJEIO0SSY “s31UN 210D
—:ajep sishjeuejuelg " :ajep UondRIIXa juelg
. /
eS8 7 =
/ -l EZ
UoREeoyNup| s|duies aneig _

\ X= <) / ‘sa|dlWes paleioossy SjIUn *au0)
K /L7 8yep sishjeue x:a_mAWN\MMJ&u uonoeXa yueig

‘Mojaq uonedilenls sas Ssesid ‘sak J| ¢ pajeulweuod yue|q au) SeA VYIN NA

XIIBW Yyoee J0) pazAjeue Yue|q poylaW e Sepn V/N
SUBIQ poylaws B Uiim pajetoosse sajdwes fle aiop VIN N

*.V/N. Se payjuapi aJe suolisanb ajqeoidde joN "N, pPaiamsue suonsanb |je 1oy mojaq suolesiijenb aas as

(0628 PoUlelN Vd3) sueinjozuaqiq/suixolq SNHH/ODNH QOI._.ms_
TS emaelney pug

||..|m.. lamatnay syue|q : Va% 7% uNW# 9das

/ ¥/ ebed 133HSYHUOM SONIANId NOILVYAITVA . \f\%Nw AT #0a0




pdm»juelqTuixolp

-, ‘Pajo2ep jou Se payjijenb aieM UOHRIJUSIUOD YUBIQ POYIBU SU) SSLUY BAH UIYIM SIUBUILEIUOD (I
1INTWILYLS ONIMOTIOL SHL A9 AII41TVND IYIAM 370810 LON SLINSIY TV 'A3141TvND LON I¥3IM SLINSIY G310

uonesynuap| sjdures

T ———— e iSo|dWeS pojeInoSSY :S)UN "2U0)
T iajep sisAjeueue|g T :ajep uonoeixa yueld
<=/~ 2
»SE V4 =
S<g&'7 74
o ¢ —
77E 7 7
L7 =
\W& V4 -
e 2% A -
uofjesynuap| ajdwes

Y S = ) ‘sejdwieg pojeloossy :SjUN ‘2U0)
¢ - Z \Na.fﬁuwk. :ajep sisAjeue yue|g o /Z :ejep UoNIBIXa juelg

‘mofaq uoneoyiienb’eas asesid ‘sek J| ¢ pajeulweluod Jue|q sy} Sep V/IN N[ A

LXUBW YoBd 10§ pazAjeue YUB|q PoylaWw e SBAA

Ul poylatl B Yyum pajeroosse sajdwes jje aiapn

* V/N. Se paiiuapi aie suonsenb ajqesiidde 10N ‘N, PaJamsue suolisenb e 10j M0Jaq suoljeayiienb aas as
(0628 POUIDN Vd3) sueinjozuaqi@/suixold SWHH/ODHH :QOHLIANW

T lemainey puz
L iomoinay syuelg \p%g oas

/oy ebed 133HSHHOM SONIANI NOLLVAITVA [Eg 5=+ oa




YA ey ]

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

)
)
)
)
)
)
)
)
)
)
)
)

-~~~ ~t~f~f{~f~ff ~ 1~ ]~} ~

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

(= AdiadiiAd , Z =) 7 ), L) 4 ﬂ\\um\
[T FR Vo e 7 BEACRLE]| OZHD B |eo-eimio
1 ) ( ) f
( ) ( )
. K ) ( ) >
(E=Tr7my e | GED L [ T ek
\J! =P VoPeZro= & L RVIET| CEL/ S 77 1 |=F/ 757
suopesyend sejdweg pejejoossy (sywry) ady (suwir)) y% (suwry) y% punodwog eauesejel/ql qu) oleq | #
ason s

——

&SHWY QD ey uiyim (Qdy) eouassyip Jusosed sagejes pue (4%) sauenooal Jueosed g ay; CIETY VN

¢pawiopad sem uonoenxe sjdwes v 2A3USUM 10 Xilfew yoes o} sejdwes 0z Alens pazAjeue SO B sBp VN |
ipainbal g7 & sep VN
"WW/N, S€ paliiuspi ase suonsenb ajqeoydde JoN *,N, pasemsue suopsanb |[e 10} mojeq suopeoyienb ess astely

Aoow.w POUISIN 9¥8 MS Vd3) sueinjozuaqig/suxolq SINHH/ODHH :dOHLIW

TS uemeinay puz : ’
7 uemeiney (SO7) se|dwies jonuo) Aiojeioqge Y74 mN”
/,...\,]@oﬂ,ulummmm o 7z o

133HSHHOM SONIANId NOLLYAITVA \d\wQNMN\mmw ‘# 0a




PAm'E061S LNNOBUIXOI\SI@BUSHIOM UCHEPIBAVA

daodH-8'L'9'v'e'2 105,

N

4000H-8°L'9'Y'€° 2 1-Dg

QQOXH-8'L'9'€'Z" -y,

JQOXH-8'L'Y'ET 10y

aQosd-8'L'€T k-0,

QQOXH-6'8'L'€°2' -0y

4008d-9°L'€'¢'1-0g,

¥l 4l 51 2l ol &

QaoLV'€Z 10,

QQao1-8'2'€2-0g

ODOO-OQ |

4001-8°£'€'2-0¢

<| d] o] dfui| | G T

pesn piepuejg %28y

spiepuelg |eusaju]

pesn pJepueg ¥ooyd

spiepuejg |eulaju|

_i'llillllllllrl _

o~

< _
(¥ =57 (177 v

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

~N ol ~l|~l ~ ~~ N~~~ N~

/- 7F S = VL= 774
. _ 0
(A< V'd—0 ) Pre
ol 7T = =
( T 7V N s/ = — —

suonesyjiiend

(%SE1-0p MwWIT) Aterodey %

— 2" jomaIney puz
. 4 amainey

.Nhowlnmmmn_

plepue)g jeulslu] 8oualajay/dl qe ejeq
{01 < s)ead pJepue)s [eulajul j[e ojjes N/S au) Sep VIN
LBLIBILID %GE L -0 OU} UIU}IM 219M SSI9A008. pIBpUB)S [BUIB)UI [[B Bl v/

“.V/N. Se paynuap| aJe suoisanb sjqeajdde JoN *,N, pPaJamsue suoisenb j[e 1o} mojaq suonesylienb aas
(0628 POYIBN 9¥8 MS Yd3) sueinjozuaqgig/suixoid SWHH/OOYH ‘AOHLIW

Spiepue)s jeusaju]
JIFHSHUOM SONIANIA NOILVAITVA

A

eld

\\\Q@Wnﬂw # 90S

\4%& oal




12'06YNODN0D

SUOIEo[eds1] I0] 199YS)IOM UOHEOLIISA UONEINO[Es S[dIes 985  :SJUsion

/ . \
(ST S 77 U= o Y

| )
mNgﬂ.\ﬁﬁ/ = 0 F  f = A =
suonesjenp so|dwes pejejoossy u§ Buipuigy ai ejduwieg e)yeq #
> .

T < Spte

"(Aressaosu ) si0108) JyBiem Aip pue suonnjip s|dwes |je 108581 0} pajshipe siem STOHD pue uoeyjuenb punodwon
¢unoduwioo sy} sjeluenb o} pesn (Jyy) siojoe) ssuodsal eAfelel pue suol uoneuenb ‘(g)) piepues [eulaju 1091100 3y} alapp

NIN A
VIN/N A

"WW/N. S& pauiiuspl ale suoisanb sjqesijdde JoN N, pPesemsue suopsanb e 1o) mojeq suoneoyenb sas asea|d

(0628 PoUISIN 9¥8 MS Vd3) sueinozusgIq/suXold SWHH/ODYH :QOHLIN

> .lemamay puz

=5 uemairey STOYHD peModay pue uonejjueny punodwios) - \\\ﬁ% 5as
/40 /" :abed 13FHSHHOM SONIANId NOLLVAITVA , \M, -# 0a1




12°06HAO\OBNIXOIAVHM\SOOAdM\:D

isjuslLWo)

A

[ %

= -

S-gq e

=

suoneoyliend

sojdweg pojejoossy

Butpuyy

Q1 ejdweg

eleg #

2> lUeMaIABY pug

L :1amainay
— /io/  ebey

¢elqeideoae ejep ay) Jo Aljigesn pue Ayjenb jresenc ayy sep VN N m>w /

"Blep oy} jo Ajfenb jresenc ayy jo uopeuiwieep sy Juawdwoo oy yuswabpn| feuoisssjord Buisn Pamainal alem ejep sy} o) Bulureied uopewlou; sjqejieae |y

W/N. se painuspl ale suonsanb sjqeaydde JoN *,N, Paiemsue suopsenb [fe Joj mojeq suopeoyienb ses aseald

(0628 POUIBN 9¥8 MS Vd3) SueinjozuaqIq/SUXOI] SWHH/ODHH :QOH13N

eleq JO JUSWISSassY [[elanp
133HSHHOM SONIANI4 NOILYAITVA

YT V7224 vas
\A%kmm\\wn* o



LDC Report# 21257U21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: July 10 through July 11, 2008

LDC Report Date: September 10, 2009

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): E0800661

Sample ldentification

RSAJ8-0.5B
RSAI7-0.5B
RSAJ8-0.5BDL
RSAI7-0.5BDL
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Introduction

This data review covers 4 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005) as there are no current
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

J+

J-

uJ

JB

JK

J-TDS

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

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

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.

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

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

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

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

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

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

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

The analytical result is estimated based on failure of the Total Dissolved Solids (TDS)
cotrectness 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

A
P

None

and TDS correctness check performed in accordance with standard Method
1030E.

Indicates the finding is based upon technical validation criteria.
Indicates the finding is related to a protocol/contractual deviation.

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.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD
isomer was less than or equal to 25%.

H1. Initial Calibration

A five point initial calibration was performed as required by the method.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for
unlabeled compounds and less than or equal to 30.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration percent differences (%D) between the initial calibration RRF
and the routine calibration RRF were less than or equal to 20.0% for unlabeled

compounds and less than or equal to 30.0% for labeled compounds with the following
exceptions:

Associated Affected
Date Compound %D Samples Compound Flag AorP
7/23/08 %G-1,2,3,7,8-PeCDD 43.69 EQ0800298-01 1,2,3,7,8-PeCDD J- (all detects) P
*C-.0CDD 49.67 ochbD UJ (all non-detects)
3¢-1,2,3,7,8-PeCDF 39.28 1,2,3,7,8-PeCDF

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
V. Blanks
Method blanks were reviewed for each matrix as applicable. No polychlorinated

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:
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Extraction
Method Blank ID Date Compound Concentration Associated Samples
EQ0800294-01 7/14/08 1,2,3,4,6,7,8-HpCDD 0.265 ng/Kg RSAI7-0.5B

ocDD 1.10 ng/Kg RSAI7-0.5BDL
2,3,7,8-TCDF 0.581 ng/Kg

1,2,3,7,8-PeCDF 0.276 ng/Kg
1,2,3,4,7,8-HxCDF 0.340 ng/Kg
1,2,3,6,7,8-HxCDF 0.229 ng/Kg
1,2,3,4,6,7,8-HpCDF 0.405 ng/Kg
1,2,3,4,7,8,9-HpCDF 0.177 ng/Kg

OCDF 0.796 ng/Kg

Total PeCDD 0.0845 ng/Kg

Total HpCDD 0.547 ng/Kg

Total TCDF 2.13 ng/Kg

Total PeCDF 1.67 ng/Kg

Total HXCDF 1.14 ng/Kg

Total HOCDF 0.603 ng/Kg

EQ0800299-01 7/16/08 1,2,3,4,6,7,8-HpCDD 1.1004 ng/Kg RSAJ8-0.5B

OCDD 6.9141 ng/Kg
1,2,3,4,6,7,8-HpCDF 1.750 ng/Kg

OCDF 4.050 ng/Kg

Total HpCDD 1.349 ng/Kg

Total HpCDF 1.750 ng/Kg

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

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

LCS ID

Compound

%R (Limits)

Associated Samples

Flag

AorP

EQO0800299-03L.CS

2,3,7,8-TCDD
1,2,3,4,6,7,8-HpCDF

144 (87-135)
144 (91-131)

RSAJ8-0.5B
EQ0800299-01

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

VIII. Regional Quality Assurance and Quality Control

Not applicable.
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IX. Internal Standards

All internal standard recoveries were within QC limits with the following exceptions:

Sample Internal Standards %R (Limits) Compound Flag AorP
RSAJ8-0.58 ®C-0CDD 38 (40-135) OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
RSAI7-0.58 %c-2,3,7,8-TCDF 12 (40-135) 2,3,7,8-TCDF J (all detects) P
13¢-1,2,3,4,7,8-HxCDF 25 (40-135) 1,2,3,4,7,8-HxCDD UJ {all non-detects)
30.1,2,3,6,7,8-HxCDD 27 (40-135) 1,2,3,6,7,8-HxCDD
13C.1,2,3,4,6,7,8-HpCDF 15 (40-135) 1,2,3,7,8,9-HxCDD
$C-1,2,3,4,6,7,8-HpCDD 20 (40-135) 1,2,3,4,6,7,8-HpCDD
*C-0CcDD 12 (40-135) ocbb
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
Total HXCDD
Total HpCDD
Total TCDF
Total HXCDF
Total HpCDF
RSAI7-0,5BDL ¥C.2,3,7,8-TCDF 16 (40-135) 2,3,7,8-TCDF J (all detects) P
3C1,2,3,4,7,8-HxCDF 24 (40-135) 1,2,3,4,7,8-HxCDD UJ (all non-detects)
C-1,2,3,6,7,8-HxCDD 30 (40-135) 1,2,3,6,7,8-HxCDD
%C-1,2,3,4,6,7,8-HpCDF 17 (40-135) 1,2,3,7,8,9-HxCDD
*C-1,2,3,4,6,7,8-HpCDD 23 (40-135) 1,2,3,4,6,7,8-HpCDD
®C-0CDD 11 (40-135) ocDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
Total HxCDD
Total HpCDD
Total TCDF
Total HXCDF
Total HpCDF
EQ0800299-01 ®C-2,3,7,8-TCDF 10.61 {40-135) | All TCL compounds J (all detects) P
2(-2,3,7,8-TCDD 11.53 (40-135) UJ (all non-detects)
$C-1,2,3,7,8-PeCDF 12.27 (40-135)
$¢-1,2,3,7,8-PeCDD 12.28 (40-135)
3C-1,2,3,4,7,8-HXCDF 10.12 (40-135)
*C-1,2,3,6,7,8-HxCDD 11.00 (40-135)
*C-1,2,3,4,6,7,8-HpCOF 10.20 (40-135)
¥G1,2,3,4,6,7,8-HpCDD 11.23 (40-135)
¥C-0CDD 9.32 (40-135)
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X. Target Compound Identifications
Raw data were not reviewed for this SDG.
XI. Project Quantitation Limit

All project quantitation limits were within validation criteria with the following exceptions:

Sample Compound Finding Criteria Flag AorP

RSAJ8-0.5B 2,3,7,8-TCDF Sample result exceeded Reported result shouid be |J (all detects) A
1,2,3,4,7,8-HxCDF calibration range. within calibration range. J (alt detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
OCDF J (all detects)

RSAI7-0.5B 2,3,7,8-TCDD Sample result exceeded Reported result should be |J (all detects) A
1,2,3,7,8-PeCDD calibration range. within caiibration range. J (all detects)
1,2,3,4,7,8-HxCDD J (all detects)
1,2,3,6,7,8-HxCDD J {all detects)
1,2,3,7,8,9-HxCDD J (all detects)
1,2,3,4,6,7,8-HpCDD J (all detects)
ocDD J (all detects)
2,3,7,8-TCDF J (all detects)
2.3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (alt detects)
1,2,3,6,7,8-HXCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,9-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

RSAI7-0.5BDL 2,3,7,8-TCDF Sample result exceeded Reported result should be  |J (all detects) A
1,2,3,4,7,8-HxCDF calibration range. within calibration range. J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG E0800661 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag AorP

All samples in SDG E0800661 All compounds reported as estimated maximum possible | JK (all detects} A
concentration (EMPC).
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Raw data were not reviewed for this SDG.
XIl. System Performance

Raw data were not reviewed for this SDG.

XHI. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result
was reported for an individual sample, the least technically acceptable results were
rejected as follows:

Sample Compound Flag AorP
RSAJ8-0.5B 2,3,7,8-TCDF from both DB-5 and DB-225 X A
RSAI7-0.5B All TCL compounds X A
RSAI7-0.5BDL 2,3,7,8-TCDF from DB-5 X A

Data flags are summarized at the end of this report if data has been qualified.
X1V, Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\TRONOXNG\21257U21.TR3 8



Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG E0800661

SDG Sample Compound Flag AorP Reason (Code)

E0800661 | RSAJ8-0.5B 2,3,7,8-TCDD J+ (all detects) P Laboratory control
1,2,3,4,6,7,8-HpCDF J+ (all detects) samples (%R) (1)

E0800661 | RSAJ8-0.5B OCDD J (all detects) P Internal standards (%R)

UJ (all non-detects) (i)
OCDF J (all detects)
UJ (all non-detects)
E0800661 | RSAI7-0.5B 2,3,7,8-TCDF J (all detects) P Internal standards (%R)
RSAI7-0.5BDL 1,2,3,4,7,8-HxCDD UJ (all non-detects) (M
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OoCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXCDF
2,3,4,6,7,8-HXCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
Total HxCDD
Total HpCDD
Total TCDF
Total HXCDF
Total HpCDF

E0800661 | RSAJ8-0.5B 2,3,7,8-TCDF J (all detects) A Project Quantitation Limit
1,2,3,4,7,8-HxCDF J (all detects) (e)
1,2,3,4,6,7,8-HpCDF J (all detects)

OCDF J (all detects)

E0800661 | RSAI7-0.5B 2,3,7,8-TCDD J (all detects) A Project Quantitation Limit
1,2,3,7,8-PeCDD J (all detects) (e)
1,2,3,4,7,8-HxCDD J (all detects)
1,2,3,6,7,8-HxCDD J (all detects)
1,2,3,7,8,9-HxCDD J (all detects)
1,2,3,4,6,7,8-HpCDD J (all detects)

OCDD J (all detects)
.2,3,7,8-TCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,9-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
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SDG Sample Compound Flag AorP Reason {Code)
E£0800661 | RSAI7-0.5BDL 2,3,7,8-TCDF J (all detects) A Project Quantitation Limit
1,2,3,4,7,8-HxCDF J {(all detects}) (e)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
E0800661 | RSAJ8-0.5B All compounds reported below J {(all detects) A Project Quantitation Limit
RSAI7-0.58 the PQL. {(sp)
RSAJB-0.58DL
RSAI7-0.5BDL
E0800661 | RSAJB-0.5B All compounds reported as JK (alt detects) A Project Quantitation Limit
RSAI7-0.5B EMPC (k)
RSAJ8-0.5BDL
RSAI7-0.5BDL
E0800661 | RSAJ8-0.5B 2,3,7,8-TCDF from both DB-5 and X A Overall assessment of
DB-225 data {0}
E0800661 | RSAI7-0.5B All TCL compounds X A Overall assessment of
data (o0}
E0800661 | RSAI7-0.5BDL 2,3,7,8-TCDF from DB-5 X A Overall assessment of
data (o)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
E0800661

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG E0800661

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:._ 21257U21 VALIDATION COMPLETENESS WORKSHEET Date:M
SDG #:__E0800661 Stage 2B Page:_Jof /-
Laboratory: Columbia Analytical Services Reviewer:

2nd Reviewer:

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)
s

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

Validation Area _Comments
I. | Technical holding times ] Sampling dates: ?’// (Al /, /ﬂ 4
Il. | HRGC/HRMS Instrument performance check b
1. { Initial calibration
V. | Routine calibration/ & ’K /0N
V. | Blanks / /ﬁ /\!
V1. | Matrix spike/Matrix spike duplicates I\I
Vit. | Laboratory control samples /ﬁ/\/ =z
VIl | Regional quality assurance and quality control N ,
X Internal standards /VV\/
X. | Target compound identifications N
XI. | Compound quantitation and CRQLs 4{\1
Xil. | System performance N
Xl | Overall assessment of data M}\l
XV, | Field duplicates .
XV._| Field blanks l\/
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:

+ ' rsassoss o 11;%/5"4&27//19/ 21! U 1_27#-2//?/ 31 L{IQ?”T’—
22 | Rsair-0.58 & 12 Zoyéé’?—-y ) 2! C,Lgéll H= 4@
3% lpSAl B0 SBDA |13 w | |s322H 2 s
A REAITHER D 114 23 (,(-'2'5?4 ] 34
5 15 U2 IT3L 0 35
6 16 1 U2/ 5528 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

21257U21W.wpd
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LDC Report# 21257V21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: July 10, 2008

LDC Report Date: August 26, 2009

Matrix: Sail

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): E0800662

Sample Identification

RSAL2-0.5B
RSAK2-0.5B*
RSAL2-0.5BDL
RSAL2-0.5BMS
RSAL2-0.5BMSD

*Indicates sample was analyzed for screening purposes only.
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Introduction

This data review covers 5 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005) as there are no current
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

J+

J-

uJ

JB

JK

J-TDS

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

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

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.

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

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

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

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

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

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

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

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

A

P

None

and TDS correctness check performed in accordance with standard Method
1030E.

Indicates the finding is based upon technical validation criteria.
Indicates the finding is related to a protocol/contractual deviation.

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.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD
isomer was less than or equal to 25%.

lI. Initial Calibration

A five point initial calibration was performed as required by the method.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for
unlabeled compounds and less than or equal to 30.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration percent differences (%D) between the initial calibration RRF
and the routine calibration RRF were less than or equal to 20.0% for unlabeled
compounds and less than or equal to 30.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:
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Extraction

Method Blank ID Date Compound Concentration Associated Samples
EQ0800294-01 7/14/08 1,2,3,4,6,7,8-HpCDD 0.265 ng/Kg RSAL2-0.5B
OoCDD 1.10 ng/Kg RSAL2-0.5BDL
2,3,7,8-TCDF 0.581 ng/Kg
1,2,3,7,8-PeCDF 0.276 ng/Kg
1,2,3,4,7,8-HxCDF 0.340 ng/Kg
1,2,3,6,7,8-HXCDF 0.229 ng/Kg
1,2,3,4,6,7,8-HpCDF 0.405 ng/Kg
1,2,3,4,7,8,9-HpCDF 0.177 ng/Kg
OCDF 0.796 ng/Kg
Total PeCDD 0.0845 ng/Kg
Total HpCDD 0.547 ng/Kg
Total TCOF 2.13 ng/Kg
Total PeCDF 1.67 ng/Kg
Total HXCDF 1.14 ng/Kg
Total HpCDF 0.603 ng/Kg

Sample concentrations were compared to concentrations detected in the method blanks

as required by the QAPP. No sample data was qualified.

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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

VIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. The percent

recoveries (%R) were within the QC limits.

VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits with the following exceptions:
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1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

Total HxCDD

Total HpCDD

Total HXCDF

Total HpCDF

Sample Internal Standards %R (Limits) Compound Flag AorP
RSAL2-0.5B *C1,2,3,4,7,8-HXCDF 22 (40-135) 1,2,3,4,7,8-HxCDD J (all detects) P
3¢-1,2,3,6,7,8-HxCDD 24 (40-135) 1,2,3,6,7,8-HxCDD UJ (all non-detects)
'*C-1,2,3,4,6,7,8-HpCDF 16 (40-135) 1,2,3,7,8,9-HxCDD
3C-1,2,3,4,6,7,8-HpCDD 14 (40-135) 1,2,3,4,6,7,8-HpCDD
¥c-0CDD 8 (40-135) oCcDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
Total HXCDD
Total HpCDD
Total HXCDF
Total HpCDF
RSAL2-0.58DL 13C-1,2,3,4,7,8-HXCDF 24 (40-135) 1,2,3,4,7,8-HxCDD J (all detects) P
8C-1,2,3,6,7,8-HxCDD 29 (40-135) 1,2,3,6,7,8-HxCDD UJ (all non-detects)
*C-1,2,3,4,6,7,8-HpCDF 21 (40-135) 1,2,3,7,8,9-HxCDD
3¢-1,2,3,4,6,7,8-HpCDD 17 (40-135) 1,2,3,4,6,7,8-HpCDD
BC.0CDD 7 (40-135) ocDhD

X. Target Compound Identifications

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

All project quantitation limits were within validation criteria with the following exceptions:
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Sample Compound Finding Criteria Flag AorP

RSAL2-0.5B 2,3,7,8-TCDD Sample result exceeded Reported result should be |J (all detects) A
1,2,3,7,8-PeCDD calibration range. within calibration range. J (all detects)
1,2,3,4,7,8-HXCDD J (all detects)
1,2,8,6,7,8-HxCDD J (all detects)
1,2,3,7,8,9-HxCDD J (all detects)
1,2,3,4,6,7,8-HpCDD J (all detects)
OCDD J (all detects)
2,3,7,8-TCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HXCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,9-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

RSAL2-0.5BDL OCDF Sample resuit exceeded Reported result should be |J (all detects) A

calibration range. within calibration range.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG E0800662 | All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag AorP

All samples in SDG E0800662 | All compounds reported as estimated maximum possible | JK (all detects) A
concentration (EMPC).

Raw data were not reviewed for this SDG.

XIl. System Performance

Raw data were not reviewed for this SDG.

Xlll. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result

was reported for an individual sample, the least technically acceptable results were
rejected as follows:
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Sample Compound Flag AorP

RSAL2-0.5B All TCL compounds X A

RSAL2-0.5BDL 2,3,7,8-TCDF from DB-5 X A

Sample RSAK2-0.5B was analyzed for screening purposes only.

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

X1V. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG E0800662

SDG Sample Compound Flag AorP Reason (Code)
E0800662 | RSAL2-0.5B 1,2,3,4,7,8-HxCDD J (all detects) P Internal standards (%R)
RSAL2-0.5BDL 1,2,3,6,7,8-HxCDD UJ (all non-detects) (i)
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OoCcDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
Total HXCDD
Total HPCDD
Total HxCDF
Total HpCDF
E0800662 | RSAL2-0.5B 2,3,7,8-TCDD J (all detects) A Project Quantitation Limit
1,2,3,7,8-PeCDD J (all detects) (e)
1,2,3,4,7,8-HxCDD J (all detects)
1,2,3,6,7,8-HxCDD J (all detects)
1,2,3,7,8,9-HxCDD J (all detects)
1,2,3,4,6,7,8-HpCDD J (all detects)
OoCDD J (all detects)
2,3,7,8-TCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J*(all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,9-HXCDF J (all detects)
1.2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
E0800662 | RSAL2-0.5BDL OCDF J (all detects) A Project Quantitation Limit
(e)
E0800662 | RSAL2-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
RSAL2-0.5BDL the PQL. (sp)
E0800662 | RSAL2-0.5B All compounds reported as JK (all detects) A Project Quantitation Limit
RSAL2-0.5BDL EMPC (k)
E0800662 | RSAL2-0.5B All TCL compounds X A Overall assessment of
: data (o)
E0800662 | RSAL2-0.5BDL 2,3,7,8-TCDF from DB-5 X A Overall assessment of
data (o)
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
E0800662

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG E0800662

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #:__21257V21 VALIDATION COMPLETENESS WORKSHEET Date: Z// 7
SDG #.__E0800662 Stage 2B Page: f

Laboratory:_Columbia Analytical Services Reviewer: )
2nd Reviewer:

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

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

Sampling dates: \/7//6// ?/

1. Technical holding times

1. HRGC/HRMS Instrument performance check

1. Initial calibration

. | Routine calibration/ g

V. Blanks

T

V1. | Matrix spike/Matrix spike duplicates

Al 2=

VII. | Laboratory control samples

VHI. Regional quality assurance and guality control

IX. Internal standards

= B RER mobfpe

X. Target compound identifications

Xl. | Compound quantitation and CRQLs 5\N
XIl. | System performance N
XHL. | Overall assessment of data /ﬁ,\l
XIV. | Fieid duplicates '\l i
XV. | Field blanks f\/
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip biank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 /| rsarzoss = 17 | ERO 520 5F g o 4 |21) | U 3] Pr il 31
2 |reaxe-ose- KSAK I~ BBl > ‘Streeni»—/x P | /‘/.D | 7352 32
3‘?/-5‘#\/:2 -0.SBDes |13 U / 23?0/9’2//248 33
4 BsA,20.5BMS |14 24 34
5 v Mss | 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes: 7 R o DJF ~SCheen

21257V21W.wpd
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