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RSAKS5-0.5BDL
SA76-0.5B
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RSAMBS-0.5B
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RSAJ2-0.5BDL
RSAJ3-0.5B
SA202-0.5B
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Introduction

This data review covers 27 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 patrtially 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:
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Extraction

Method Blank ID Date Compound Concentration Associated Samples
EQ0900197-01 6/10/09 1,2,3,4,6,7,8-HpCDD 0.449 ng/Kg RSA12-0.5B
ocDD 3.26 ng/Kg RSA12-0.5BDL
1,2,3,4,6,7,8-HpCDF 0.193 ng/Kg RSAI3-0.5B
OCDF 0.399 ng/Kg RSAI3-0.5BDL
Total HpCDD 0.449 ng/Kg RSAJ5-0.5B
RSAJ5-0.5BDL
RSAK5-0.5B
RSAK5-0.5BDL
SA76-0.5B
SA76-0.5BDL

SA76009-0.5B
SA76009-0.5BDL
RSAL3-0.5B
RSAL3-0.5BDL
SA100-0.5B
RSAMS-0.5B
RSAM2-0.58
SA88-0.5B
SA88-0.5BDL
SA152-0.5B
RSAJ2-0.5B
RS8AJ2-0.5BDL
SA202-0.5B

EQ0900210-01 6/16/09 1,2,3,4,6,7,8-HpCDD 0.283 ng/Kg SA189-0.5B
ocDD 1.52 ng/Kg SA189-0.5BDL
1,2,3,4,6,7,8-HpCDF 0.268 ng/Kg SA152009-0.5B
OCDF 0.468 ng/Kg RSAUJ3-0.5B
Total HpCDD 0.283 ng/Kg
Total HpCDF 0.268 ng/Kg

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
SA100-0.5B OoCcDD 14.3 ng/Kg 14.3U ng/Kg
RSAM2-0.5B 1,2,3,4,6,7,8-HpCDD 1.94 ng/Kg 1.94U ng/Kg
OCDD 5.08 ng/Kg 5.08U ng/Kg

Sample FB072109-SO (from SDG R0904016) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:
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Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB072109-SO 7/21/09 1,2,3,4,6,7,8-HpCDD 8.37 pg/L All samples in SDG
OoCDD 21.8 pg/L R0903051
1,2,3,4,7,8-HxCDF 6.33 pg/L
1,2,3,6,7,8-HxCDF 3.57 pg/l
2,3,4,6,7,8-HxCDF 4.04 pg/L
1,2,3,4,6,7,8-HpCDF 43.3 pg/L
1,2,3,4,7,8,9-HpCDF 19.6 pg/L
OCDF 205 pg/L
Total HpCDD 8.37 pg/L
Total HXCDF 18.1 pg/L
Total HpCDF 721 pg/L

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

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.

VIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Although the
LCSD percent recoveries (%R) and relative percent differences (RPD) were not within QC
limits for some compounds, the LCS or LCSD percent recoveries (%R) were within QC
limits and no data were qualified.

Vlill. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

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

UJ (all non-detects)

Sample Internal Standards %R (Limits) Compound Flag AorP
RSA12-0.5B *C.2,3,7,8-TCDF 19 (40-135) | 2,3,7,8-TCDF J (all detects) P
UJ (all non-detects)
Total TCDF J (all detects)
UJ (all non-detects)
RSA12-0.5BDL ®C-2,3,7,8-TCDF (DB-225) 156 (40-135) | 2,3,7,8-TCDF (DB-225) J (all detects) P

VALOGIN\TRONOXNG\21495C21.TR3




Sample Internal Standards %R (Limits) Compound Flag AorP
SA76-0.5B *C-2,3,7,8-TCDF 20 (40-135) | 2,3,7,8-TCDF J (all detects) P
UJ (all non-detects)
Total TCDF J (all detects)
UJ (all non-detects)
SA76009-0.58 C-2,3,7,6-TCDF (DB-225) | 142 (40-135) | 2,3,7,8-TCDF (DB-225) J (all detects) P
3C-2,3,7,8-TCDF (DB-5) 17 (40-135) | 2,3,7,8-TCDF (DB-5) UJ (all non-detects)
Total TCDF
SA76009-0.5BDL %C-2,3,7,8-TCDF 17 (40-135) | 2,3,7,8-TCDF J (all detects) P
*C-1,2,3,4,7,8-HxCDF 38 (40-135) | 1,2,3,4,7,8-HxCDF UJ (all non-detects)
1,2,3,6,7,8-HXCDF
2,3,4,6,7,8-HXCDF
1,2,3,7,8,9-HxCDF
SA202-0.5B *C-2,3,7,8-TCDF 38 (40-135) | 2,3,7,8-TCDF J (all detects) P
UJ (all non-detects)
Total TCDF J (all detects)

UJ (all non-detects)

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:

1,2,3,6,7,8-HXCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OocDD
1,2,3,7,8-PeCDF
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
1,2,3,7,8,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

Total TCDF
2,3,7,8-TCDF (DB-6 & DB-225)

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)

Sample Compound Finding Criteria Flag AorP
RSA12-0.5B 2,3,7,8-TCDD Sample result Reported result should |J (all detects) A
SA76009-0.5B 1,2,3,7,8-PeCDD exceeded calibration be within calibration J (all detects)
SA76-0.5B 1,2,3,4,7,8-HxCDD range. range. J (all detects)
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Sample Compound Finding Criteria Flag AorP
RSAI3-0.5B 1,2,3,7,8,9-HxCDD Sample result Reported result should |J (all detects) A
1,2,3,4,6,7,8-HpCDD exceeded calibration be within calibration J (all detects)
OCDD range. range. J (all detects)
1,2,3,7,8-PeCDF 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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
RSAJ5-0.5B 1,2,3,6,7,8-HxCDD Sample result Reported result should |[J (all detects) A
SA88-0.5B 1,2,3,7,8,9-HxCDD exceeded calibration be within calibration J (all detects)
RSAJ2-0.5B 1,2,3,4,6,7,8-HpCDD range. range. J (all detects)
OCDD J (all detects)
1,2,3,7,8-PeCDF 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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
RSAK5-0.58B 1,2,3,7,8-PeCDD Sample result Reported result should |J (all detects) A
1,2,3,6,7,8-HxCDD exceeded calibration be within calibration J (all detects)
1,2,3,7,8,9-HxCDD range. range. J (all detects)
1,2,3,4,6,7,8-HpCDD J (all detects)
OoCDD J (all detects)
1,2,3,7,8-PeCDF 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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
RSAL3-0.5B 1,2,3,4,6,7,8-HpCDD Sample result Reported result should |J (all detects) A
ocDD exceeded calibration be within calibration J (all detects)
1,2,3,7,8-PeCDF range. range. J (all detects)
1,2,3,4,7,8-HXCDF J (all detects)
1,2,3,6,7,8-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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
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Sample Compound Finding Criteria Flag AorP
SA189-0.5B 1,2,3,7,8-PeCDF Sample result Reported resuit should [J (all detects) A
1,2,3,4,7,8-HxCDF exceeded calibration be within calibration J (all detects)
1,2,3,6,7,8-HxCDF range. range. J (all detects)
1.2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,8-HpCDF J (all detects)
OCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
RSAJ3-0.58B 1,2,3,4,7,8-HXCDF Sample result Reported result should |J (all detects) P
1,2,3,4,6,7,8-HpCDF exceeded calibration be within calibration J (all detects)
1,2,3,4,7,8,9-HpCDF range. range. J (all detects)
OCDF J (all detects)
2,3,7,8-TCDF (DB-5) J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG R0903051 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 R0903051 All compounds reported as estimated maximum possible | JK (all detects) A
concentration (EMPC).

Raw data were not reviewed for this SDG.

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:
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Sample Compound Flag AorP
RSA12-0.5B 2,3,7,8-TCDD X A
8A76009-0.5B 1,2,3,7,8-PeCDD X
SA76-0.5B 1,2,3,4,7,8-HxCDD X
1,2,3,6,7,8-HxCDD X
1,2,3,7,8,9-HxCDD X
1,2,3,4,6,7,8-HpCDD X
OCDD X
1,2,3,7,8-PeCDF X
2,3,4,7,8-PeCDF X
1,2,3,4,7,8-HxCDF X
1,2,3,6,7,8-HxCDF X
2,3,4,6,7,8-HxCDF X
1,2,3,7,8,9-HxCDF X
1,2,3,4,6,7,8-HpCDF X
1,2,3,4,7,8,9-HpCDF X
OCDF X
2,3,7,8-TCDF (DB-5 & DB-225) X

R8A12-0.5BDL 2,3,7,8-TCDF (from DB-5) X A

SA76009-0.5BDL

SA100-0.5B

RSAMS3-0.5B

RSAM2-0.5B

SA152-0.5B

SA152009-0.5B

RSAJ3-0.5B

SA202-0.5B

SA76-0.5B

RSAI3-0.5B 1.2,3,7,8,9-HxCDD X A
1,2,3,4,6,7,8-HpCDD X
OoCcDD X
1,2,3,7,8-PeCDF X
2,3,4,7,8-PeCDF X
1,2,3,4,7,8-HXCDF X
1,2,3,6,7,8-HxCDF X
2,3,4,6,7,8-HxCDF X
1,2,3,7,8,9-HXCDF X
1,2,3,4,6,7,8-HpCDF X
1,2,3,4,7,8,9-HpCDF X
OCDF X
2,3,7,8-TCDF (DB-5 & DB-225) X

RSAI3-0.5BDL All TCL compounds except X A

1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
ocDD
1,2,3,7,8-PeCDF
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
2,3,7,8-TCDF (DB-225)
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Sample

Compound

Flag

AorP

RSAJ5-0.5B
SA88-0.5B
RSAJ2-0.5B

1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
ocDD
1,2,3,7,8-PeCDF
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-HpCOF
OCDF
2,3,7,8-TCDF (DB-5 & DB-225)

HKEXXXXX XXX XX XXX

RSAJ5-0.5BDL
SA88-0.5BDL
RSAJ2-0.5BDL

All TCL compounds except
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
ocDD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-225)

RSAKS-0.5B

1,2,3,7,8-PeCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
ocpD
1,2,3,7,8-PeCDF
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
2,3,7,8-TCDF (DB-5 & DB-225)

HKEXXHKXXXX XXX XXX XX
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Sample

Compound

Flag

AorP

RSAKS-0.5BDL

All TCL compounds except
1,2,3,7,8-PeCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OoCDD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-225)

RSAL3-0.5B

1,2,3,4,6,7,8-HpCDD

OCDD

1,2,3,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

HKXXXXX XXX

RSALS3-0.5BDL

All TCL compounds except
1,2,3,4,6,7,8-HpCDD
OCDD

1,2,3,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

2,3,7,8-TCDF

SA189-0.5B

1,2,3,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

KX XX XXX

SA189-0.5BDL

All TCL compounds except
1,2,3,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,8,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

2,3,7,8-TCDF

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

Samples SA76-0.5B and SA76009-0.5B, samples SA76-0.5BDL and SA76009-0.5BDL,
and samples SA152-0.5B and SA152009-0.5B were identified as field duplicates. No
polychlorinated dioxins/dibenzofurans were detected in any of the samples with the
following exceptions:

Concentration (ng/Kg)
RPD Difference
Compound SA76-0.5B SA76009-0.5B (Limits) (Limits) Flag AorP

2,3,7,8-TCDD 433 676 44 (=50) - - .
1,2,3,7,8-PeCDD 2460 3870 45 (<50) . . .
1,2,3,4,7,8-HxCDD 1860 3070 49 (<50) - - -
1,2,3,6,7,8-HxCDD 3330 5260 45 (<50) - - -
1,2,3,7,8,9-HxCDD 4020 6580 48 (=50) - - -
1,2,3,4,6,7,8-HpCDD 14400 17200 18 (<50) - - -
OoCcDD 13200 20800 45 (=50) -

2,3,7,8-TCDF 81400 138000 52 (<50) - J (all detects) A
1,2,3,7,8-PeCDF 29900 51900 54 (=50) - J (all detects) A
2,3,4,7,8-PeCDF 14500 26700 59 (<50) - J (all detects) A
1,2,3,4,7,8-HxCDF 77200 120000 43 (<50) - - -
1,2,3,6,7,8-HXCDF 47000 77900 49 (<50) - - .
1,2,3,7,8,9-HxCDF 9010 16400 58 (=50) - J (all detects) A
2,3,4,6,7,8-HXCDF 9770 16400 51 (<50) - J (all detects) A
1,2,3,4,6,7,8-HpCDF 95300 132000 32 (<50) - -
1,2,3,4,7,8,9-HpCDF 84900 121000 35 (<50) - - -
OCDF 197000 271000 32 (<50) . - -
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Concentration (ng/Kg)
RPD Difference
Compound SA76-0.5B SA76009-0.5B | (Limits) (Limits) Flag AorP
Total TCDD 25100 35700 35 (=<50) - - -
Total PeCDD 31200 48800 44 (<50) - - -
Total HxCDD 26900 43600 47 (=<50) - - -
Total HpCDD 22400 26700 18 (<50) - - -
Total TCDF 983000 1630000 50 (<50) - . -
Total PeCDF 234000 283000 19 (<50) - . -
Total HxCDF 366000 536000 38 (<50) - - -
Total HpCDF 296000 431000 37 (<50) - - -
2,3,7,8-TCDF (DB-225) 12900 15100 16 (<50) - - -
Concentration (ng/Kg)
RPD Difference
Compound SA76-0.5BDL SA76009-0.5BDL | (Limits) (Limits) Flag AorP
2,3,7,8-TCDD 259 376 - 117 (<199) . -
1,2,3,7,8-PeCDD 1040 1190 - 150 (=497) - -
1,2,3,4,7,8-HxCDD 824 1040 - 216 (=497) - -
1,2,3,6,7,8-HxCDD 1920 2460 - 540 (<497) J (all detects) A
1,2,3,7,8,9-HxCDD 2060 2640 - 580 (<497) J (all detects) A
1,2,3,4,6,7,8-HpCDD 8140 7640 6 (=50) - - -
ocDbD 8370 10600 24 (<50) - - -
2,3,7,8-TCDF 12400 103000 157 (<50) - J (all detects) A
1,2,3,7,8-PeCDF 12600 21400 52 (<50) - J (all detects) A

VALOGIN\TRONOXNG\21495C21.TR3 14



Concentration (ng/Kg)

UJ (all non-detects)

RPD Difference
Compound SA76-0.5BDL SA76009-0.5BDL | (Limits) (Limits) Flag AorP
2,3,4,7,8-PeCDF 5050 10400 69 (<50) - J (all detects) A
1,2,3,4,7,8-HxCDF 62800 88200 34 (<50) - - -
1,2,3,6,7,8-HXCDF 37100 54500 38 (<50) - - -
1,2,3,7,8,9-HxCDF 4280 7060 49 (<50) - - -
2,3,4,6,7,8-HxCDF 8640 11700 30 (<50) - - -
1,2,3,4,6,7,8-HpCDF 135000 167000 21 (<50) - - -
1,2,3,4,7,8,9-HpCDF 62300 80600 26 (<50) - - -
OCDF 305000 397000 26 (<50) - - -
2,3,7,8-TCDF (DB-225) 6470 6240 4 (<50) - - .
Concentration (ng/Kg)
RPD Difference
Compound SA152-0.5B SA152009-0.5B (Limits) (Limits) Flag AorP
2,3,7,8-TCDD 1.11 1.90U - 0.79 (<1.90) - -
1,2,3,7,8-PeCDD 3.79 4.75U - 0.96 (<4.75) - -
1,2,3,4,7,8-HxCDD 1.97 4.75U - 2.78 (<4.75) - -
1,2,3,6,7,8-HxCDD 4.33 4.75U - 0.42 (<4.75) - -
1,2,3,7,8,9-HxCDD 5.90 0.605 - 5.295 (<4.75) J (all detects) A
1,2,3,4,6,7,8-HpCDD 13.7 1.50 - 12.2 (<4.75) J (all detects) A
ocDhD 15.9 9.17 - 6.73 (<9.50) - -
2,3,7,8-TCDF 62.4 0.565 - 61.835 (<1.90) J (all detects) A
1,2,3,7,8-PeCDF 52.0 4,75U - 47.25 (<4.75) J (all detects) A
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Concentration (ng/Kg)

RPD Difference
Compound SA152-0.5B SA152009-0.5B (Limits) {Limits) Flag AorP
2,3,4,7,8-PeCDF 27.9 4.75U - 23.15 (=4.75) J (all detects) A
UJ (all non-detects)
1,2,3,4,7,8-HxCDF 107 0.952 - 106.048 (<4.75) J (all detects) A
1,2,3,6,7,8-HXCDF 63.0 0.634 - 62.366 (<4.75) J (all detects) A
1,2,3,7,8,9-HXCDF 10.0 4.75U - 5.25 (<4.75) J (all detects) A
UJ (all non-detects)
2,3,4,6,7,8-HxCDF 15.9 4.75U - 11.15 (<4.75) J (all detects) A
UJ (all non-detects)
1,2,3,4,6,7,8-HpCDF 187 2,52 - 184.48 (<4.75) J (all detects) A
1,2,3,4,7,8,9-HpCDF 92.2 0.941 - 91.259 (<4.75) J (all detects) A
OCDF 518 6.45 - 511.55 (<9.50) J (all detects) A
Total TCDD 26.3 1.90U - 24.4 (<1.90) J (all detects) A
UJ (all non-detects)
Total PeCDD 374 4.75U - 32.65 (<4.75) J (all detects) A
UJ (all non-detects)
Total HxCDD 33.4 0.605 - 32.795 (<4.75) J (all detects) A
Total HpPCDD 21.4 1.50 - 19.9 (<4.75) J (all detects) A
Total TCDF 471 0.565 - 470.435 (=<1.90) J (all detects) A
Total PeCDF 500 112 - 498.88 (<4.75) J (all detects) A
Total HXCDF 400 0.952 - 399.048 (<4.75) J (all detects) A
Total HpCDF 405 3.08 - 401.92 (<4.75) J (all detects) A
2,3,7,8-TCDF (DB-225) 11.2 3.35 - 7.85 (<1.90) J (all detects) A
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG R0903051

SDG Sample Compound Flag AorP Reason (Code)
R0903051 | RSA12-0.5B 2,3,7,8-TCDF J (all detects) P Internal standards (area)
SA76-0.5B UJ (all non-detects) (i)
SA202-0.5B Total TCDF J (all detects)
UJ (all non-detects)
R0903051 | RSA12-0.5BDL 2,3,7,8-TCDF (DB-225) J (all detects) P Internal standards (area)
UJ (all non-detects) (i)
R0903051 | SA76000-0.5B 2,3,7,8-TCDF (DB-225) J (all detects) P Internal standards (area)
2,3,7,8-TCDF (DB-5) UJ (all non-detects) (i)
Total TCDF
R0903051 | SA76009-0.5BDL 2,3,7,8-TCDF J (all detects) P Internal standards (area)
1,2,3,4,7,8-HXCDF UJ (all non-detects) (i)
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,8-HxCDF
R0903051 | RSA12-0.5B 2,3,7,8-TCDD J (all detects) A Project Quantitation Limit
SA76009-0.58 1,2,3,7,8-PeCDD J (all detects) (e)
SA76-0.5B 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)
ocbD J (all detects)
1,2,3,7,8-PeCDF 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)
Total TCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
R0903051 | RSAI3-0.5B 1,2,3,7,8,9-HxCDD J (all detects) A Project Quantitation Limit
1,2,3,4,6,7,8-HpCDD J (all detects) (e)
oCcDD J (all detects)
1,2,3,7,8-PeCDF 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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
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SDG Sample Compound Flag AorP Reason (Code)

R0OS03051 | RSAJ5-0.5B 1.2,3,6,7,8-HxCDD J (all detects) A Project Quantitation Limit

SA88-0.5B 1,2,3,7,8,9-HxCDD J (all detects) (e)

RSAJ2-0.5B 1,2,3,4,6,7,8-HpCDD J (all detects)
OCDD J (all detects)
1,2,3,7,8-PeCDF 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)
1.2,3,4,7,8,8-HpCDF J (all detects)
OCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)

R0903051 | RSAK5-0.5B 1,2,3,7,8-PeCDD J (all detects) A Project Quantitation Limit
1,2,3,6,7,8-HxCDD J (all detects) (e)
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)
1,2,3,7,8-PeCDF 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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)

R0903051 | RSAL3-0.5B 1,2,3,4,6,7,8-HpCDD J (all detects) A Project Quantitation Limit
OoCDD J (all detects) (e)
1,2,3,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HXCDF J (all detects)
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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)

R0903051 | SA189-0.5B 1,2,3,7,8-PeCDF J (all detects) A Project Quantitation Limit
1,2,3,4,7,8-HxCDF J (all detects) (e}
1,2,3,6,7,8-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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)

R0903051 | RSAJ3-0.5B 1,2,3,4,7,8-HxCDF J (all detects) P Project Quantitation Limit
1,2,3,4,6,7,8-HpCDF J (all detects) (e)
1,2,3,4,7,8,8-HpCDF J (all detects)

OCDF J (all detects)
2,3,7,8-TCDF (DB-5) J (all detects)
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SDG Sample Compound Flag AorP Reason (Code)

R0903051 | RSA12-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
RSA12-0.5BDL the PQL. (sp)

RSAI3-0.5B
RSAI3-0.5BDL
RSAJB-0.5B
RSAJ5-0.5BDL
RSAK5-0.5B
RSAKS-0.5BDL
SA76-0.5B
SA76-0.5BDL
SA76009-0.5B
SA76009-0.5BDL
RSAL3-0.58B
RSAL3-0.5BDL
SA100-0.5B
RSAM3-0.5B
RSAM2-0.5B
SA189-0.5B
SA189-0.5BDL
SA88-0.5B
SA88-0.5BDL
SA152-0.5B
SA152009-0.58
RSAJ2-0.5B
RSAJ2-0.5BDL
RSAJ3-0.5B
SA202-0.5B

R0OS03051 | RSA12-0.5B All compounds reported as JK (all detects) A Project Quantitation Limit
RSA12-0.5BDL EMPC (k)

RSAI3-0.5B
RSAI3-0.58DL
RSAJ5-0.5B
RSAJS5-0.5BDL
RSAK5-0.5B
RSAK5-0.5BDL
SA76-0.5B
SA76-0.5BDL
SA76009-0.5B
SA76009-0.5BDL
RSAL3-0.5B
RSAL3-0.5BDL
SA100-0.5B
RSAM3-0.5B
RSAM2-0.5B
SA189-0.5B
SA189-0.5BDL
SA88-0.5B
SA88-0.5BDL
SA152-0.5B
SA152009-0.5B
RSAJ2-0.5B
RSAJ2-0.5BDL
RSAJ3-0.5B
SA202-0.5B
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SDG

Sample

Compound

Flag

AorP

Reason (Code)

R0903051

RSA12-0.5B
SA76009-0.5B
SA76-0.5B

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
ocbD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-5 & DB-225)

HKAEXXXXXXXXXXX XX XXX

Overall assessment of
data (o)

R0903051

RSA12-0.5BDL
SA76009-0.5BDL
SA100-0.5B
RSAMS3-0.5B
RSAM2-0.5B
SA162-0.5B
SA152009-0.5B
RSAJ3-0.5B
SA202-0.5B
SA76-0.5B

2,3,7,8-TCDF (from DB-5)

Overall assessment of
data (o)

R0903051

RSAI3-0.5B

1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
ocDD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-5 & DB-225)

HKXXHKXXKX XX XXX XXX

Overall assessment of
data (o}

R0903051

RSAI3-0.5BDL

All TCL compounds except

1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
ocDD
1,2,3,7,8-PeCDF
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
2,3,7,8-TCDF (DB-225)

Overall assessment of
data (o)
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SDG

Sample

Compound

Flag

AorP

Reason (Code)

R0903051

RSAJ5-0.6B
SA88-0.58
RSAJ2-0.5B

1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
ocDD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-5 & DB-225)

HKAEXXXXX XXX X XXXX

Overall assessment of
data (o)

R0903051

RSAJ5-0.5BDL
SA88-0.5BDL
RSAJ2-0.5BDL

All TCL compounds except

1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
oCcDD
1,2,3,7,8-PeCDF
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
2,3,7,8-TCDF (DB-225)

Overall assessment of
data (o)

R0903051

RSAKS-0.5B

1,2,3,7,8-PeCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
ocDD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-5 & DB-225)

KAIXXXX XX XXX XXX XX

Overall assessment of
data (o)
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SDG

Sample

Compound

Flag

AorP

Reason (Code)

R0903051

RSAKS-0.5BDL

All TCL compounds except
1,2,3,7,8-PeCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCcDD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-225)

Overall assessment of
data (o)

R0203051

RSAL3-0.5B

1,2,3,4,6,7,8-HpCDD

ocDD

1,2,3,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

KX XXX XKX XXX

Overall assessment of
data (o)

R0903051

RSAL3-0.5BDL

All TCL compounds except
1,2,3,4,6,7,8-HpCDD
ocbDb

1,2,3,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF

Overall assessment of
data (o)

R0S03051

SA189-0.5B

1,2,3,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

KX XXX XX

Overall assessment of
data (o)

R0903051

SA189-0.5BDL

All TCL compounds except
1,2,3,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF

Overall assessment of
data (o)
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SbhG Sample Compound Flag AorP Reason (Code)
R0OS03051 | SA76-0.5B 2,3,7,8-TCDF J (all detects) A Field duplicates (RPD)
SA76009-0.5B 1,2,3,7,8-PeCDF J (all detects) (fd)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,7,8,9-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
R0903051 | SA76-0.5BDL 1,2,3,6,7,8-HxCDD J (all detects) A Field duplicates (RPD)
SA76009-0.5BDL 1,2,3,7,8,9-HxCDD J (all detects) (fd)
R0903051 | SA76-0.5BDL 2,3,7,8-TCDF J (all detects) A Field duplicates
SA76009-0.5BDL 1,2,3,7,8-PeCDF J (all detects) (Difference) (fd)
2,3,4,7,8-PeCDF J (all detects)
R0903051 | SA152-0.5B 1,2,3,7,8,9-HxCDD J (all detects) A Field duplicates
SA152009-0.5B 1,2,3,4,6,7,8-HpCDD J (all detects) (Difference) (fd)
2,3,7,8-TCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-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)
Total HXCDD J (all detects)
Total HpCDD J (all detects)
Total TCDF J (all detects)
Total PeCDF J (all detects)
Total HXCDF J (all detects)
Total HpCDF J (all detects)
2,3,7,8-TCDF (DB-225) J (all detects)
R0203051 | SA152-0.5B 1,2,3,7,8-PeCDF J (all detects) A Field duplicates
8A152009-0.5B 2,3,4,7,8-PeCDF UJ (all non-detects) (Difference) (fd)
1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF
Total TCDD
Total PeCDD

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

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
R0903051

Modified Final
SDG Sample Compound Concentration AorP Code
R0OS03051 SA100-0.5B ocbb 14.3U ng/Kg A bl
R0903051 RSAM2-0.58 1,2,3,4,6,7,8-HpCDD 1.94U ng/Kg A bi

ocDD 5.08U ng/Kg

VALOGIN\TRONOXNG\21495C21.TR3 23



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG R0903051

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:__21495C21 VALIDATION COMPLETENESS WORKSHEET

SDG #:.__R0903051
Laboratory:_Columbia Analytical Services

Stage 2B

Page:
Reviewer:

Date: ?Sgﬁ
Q_/

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

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

Validation Area Comments
1. | Technical holding times Sampling dates: & /7 — 4-/ p
Il. HRGC/HRMS Instrument performance check d}\ ’
ll. | Initial calibration <ﬁ\
V. | Routine calibration/l‘@»\/ <A/
V. Blanks /ﬁ\l
V1. | Matrix spike/Matrix spike duplicates r\j % l\—e/{ d %Ef/\\ \’e /L
VII. | Laboratory control samples ’O\/\] 2 5{ D
VIII. ] Regional quality assurance and quality control N \
IX. | Internal standards W
X. Target compound identifications N
Xl. | Compound gquantitation and CRQLs 6\ N
XIi. | System performance N
Xlil. | Overall assessment of data /@/\)
XIV. | Field duplicates AN =g+l 12, 242>
XV. | Field blanks ﬂ] TBoT2109 - =20 (o4 044516 )
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

V}I'igfted § mples:

=05

1 %// RSA12-0.5B 1171| SA76009-0.58 213/; SA88-0.5BDL 31 ! ZRoTo0) F 72 /
2/% RSA12-0.5BDL 1?/ | SA76009-0.5BDL 22 / 3SA152-0.58 5~ ER L T2 20 -2 [/
31/3| RsAI3-0.58 é;/; RSAL3-0.5B Z ,’{ SA152009-0.58 433 , pl03442 N
4 /| RSAIZ-0.5BDL *(174 RSAL3-0.5BDL 54 /’-+ RSAJ2-0.5B 34" \> 103 &E > A
%ﬁSAJs-o,sB ﬁ/ﬁ SA100-0.58 §/5/4 RSAJ2-0.58DL 35,5 JP{ 126 <5 X

RSAJ5-0.5BDL b/ Qrsams.o.58 26 A RSAJ3-0.58 /’36+ > §=[= 4 i
g / >‘-' [ RSAKS-0.58 /1 7/; RSAM2-0.5B 4747 SA202-0.58 37[ P9 3> % >
?/?'RSAKS-O.SBDL 1?J7\ SA189-0.5B ; 28/ SSé > )26 2 X
9 |sa7e-0.5B 13 SA189-0.58DL 429 30/ 1\9 V38> ul
10 | SA76-0.5BDL 205 SA88-0.5B 30 40‘5 #>2p 27‘; %/ %pzm;»gé 7)\

]

Notes'f:%zo# ”ﬁu%zaﬂs)\ %HBI%T 4Y131940 4‘113147& /v,{/%ﬁ’?a
PI7e0%]”

21495C21W.wpd
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LDC#:21495C21
SDG#:_See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

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

Y ¥ NA Were field duplicate pairs identified in this SDG?

Page:_[0
Reviswer:

=

2nd Reviewer._ A~

NA Were target analytes detected in the field dupiicate pairs?
g Concentration (ng/Kg) (<50) {ng/Kg) (nglKg) Qualifications
Compound 9 11 RPD Difference Limits (Parent Only)

A 433 676 44

B 2460 3870 45

c 1860 3070 49

D 3330 5260 45

E 4020 6580 48

F 14400 17200 18

G 13200 20800 45

H 81400 138000 52 N 0@@}4(
f 29900 51900 54

J 14500 26700 59 \/

K 77200 120000 43

L 47000 77900 49

N 9010 16400 58 \ ﬂ(d% /ﬁ
M 9770 16400 51 V /

0 95300 132000 32

P 84900 121000 35

Q 197000 271000 32

R 25100 35700 35

3 31200 48800 44

T 26900 43600 47

U 22400 26700 18

v 983000 1630000 50

w 234000 283000 19

X 366000 536000 38

Y 296000 431000 37

H (DB-225) 12900 15100 16




LDC#:21495C21

SDG#: See Cover

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

Y N NA
7N NA

Were field duplicate pairs identified in this SDG?

Field Duplicates

VALIDATION FINDINGS WORKSHEET

Were target analytes detected in the field duplicate pairs?

Reviewer:
2nd Reviewer:

Page: *-of j
S
_

{d)

(4 )

il )

Concentration (ng/Kg) {<50) (ng/Kg) {ng/Kg) Qualifications

Compound 10 12 RPD Difference Limits {Parent Only)

A 259 376 M7 (=199)

B 1040 1190 150 (<497)

C 824 1040 216 ( <497)

D 1920 2460 540 (<497) \ld-yf%/ At

E 2060 2640 580 (<497) . J/

F 8140 7640 6

G 8370 10600 24

H 12400 103000 157 ‘\‘ ﬂ(dz) A

i 12600 21400 52 )/

J 5050 10400 69 'V

K 62800 88200 34

L 37100 54500 38

N 4280 70860 49

M 8640 11700 30

{0 135000 167000 21

P 62300 80600 26

Q 305000 397000 26

H (DB-225) 6470 6240 4 '

Concentration (ng/Kg) (<50) (ng/Kg) (ng/Kg) Quealifications

Compouiid 22 23 RPD Difference Limits {Parent Only}

A 1.11 1.90U 0.79 (<1.90)

B 3.79 4.75U 0.96 ( <4.75)

C 1.97 4.75U 2.78 (<4.75)

D 4.33 4.75U 0.42 ( <4.75)

E 5.90 0.605 5.295 (<4.75) N 0(.*7(2,/7&‘

F 13.7 1.50 12.2 (<4.75) ‘l//




LDC#:21495C21 VALIDATION FINDINGS WORKSHEET Page: 2o 7—?
SDG#:_See Cover Field Duplicates Reviewer_ SN—"

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

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

Concentration (ng/Kg) (<50) (ng/Kg) {ng/Kg) Qualifications
Compound 22 23 RPD Difference Limits (Parent Onily)
G 15.9 9.17 6.73 ( <9.50)
H 62.4 0.565 61835 | (<1.90) \k(_g(z)-/f{_ (.( A)
j 52.0 475U 47.25 (<4.75) L\ U / A (,f A )
J 27.9 475U 23.15 (<4.75) l/
K 107 0.952 106.048 (<4.75) X A_d; A yfy( )
L 63.0 0.634 62.366 (<4.75) J//
N 10.0 4.75U 5.25 (24.75) ~/UN AA(
M 15.9 4.75U 11.15 (<4.75) ’ J/ |
0 187 2.52 184.48 (<4.75) J p(.g@ / K
P 92.2 0.941 91.259 (<4.75) I )
Q 518 6.45 511.55 (<9.50)
| R 26.3 1.90U 24.4 (<1.80) \)ﬂ(\\ /6
s 37.4 4750 32.65 (<4.75) /
T 33.4 0.605 32.795 ( <4.75) <+ A_Q;(g /
U 21.4 1.50 19.9 (<4.75) 4
Y 471 0.565 470.435 (<1.80)
W 500 1.12 498.88 (<4.75)
X 400 0.952 399.048 (<4.75)
Y 405 3.08 401.92 (<4.75) /
H (DB-225) 11.2 3.35 7.85 (<1.90) \/




LDC Report# 21495F21

Laboratory Data Consultants, Inc.

Project/Site Name:

Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation,

Henderson, Nevada

June 5 through June 11, 2009

October 7, 2009

Soil

Dioxins/Dibenzofurans

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903184
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Introduction

This data review covers 29 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 cotrrectness 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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l. 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% .

l1I. 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
EQ0900212-01 6/17/09 OCDD 1.17 ng/Kg All samples in SDG
OCDF 1.44 ng/Kg R0903184

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

Sample Compound Concentration Concentration
RSAKe-0.5B ocDhD 5.07 ng/Kg 5.07U ng/Kg
RSAL7-0.5B OCDD 3.92 ng/Kg 3.92U ng/Kg
SA55-0.5B ocDhD 1.15 ng/Kg 1.15U ng/Kg
OCDF 3.17 ng/Kg 3.17U ng/Kg
SA176-0.5B OoCcDD 1.07 ng/Kg 1.07U ng/Kg
SA166-0.5B OCDD 5.03 ng/Kg 5.03U ng/Kg
RSAK4-0.5BDL (100X) ocbD 527 ng/Kg 527U ng/Kg
RSAK4008-0.5BDL (100X) OoCDD 558 ng/Kg 558U ng/Kg

Sample FB072109-SO (from SDG R0904016) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB072109-SO 7/21/09 1,2,3,4,6,7,8-HpCDD 8.37 pg/L All samples in SDG
ocDD 21.8 pg/L. R0903184
1,2,3,4,7,8-HxCDF 6.33 pg/L
1,2,3,6,7,8-HxCDF 3.57 pg/L
2,3,4,6,7,8-HxCDF 4.04 pg/L.
1,2,3,4,6,7,8-HpCDF 43.3 pg/L
1,2,3,4,7,8,9-HpCDF 19.6 pg/L
OCDF 205 pg/L
Total HpCDD 8.37 pg/L
Total HxCDF 18.1 pg/L
Total HpCDF 72.1 pg/L

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

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 some compounds, the LCS percent
recovery (%R) was within QC limits and no data were qualified.
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VIl. Laboratory Control Samples (LCS)

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

Sample Internal Standards %R (Limits) Compound Flag AorP
RSAJ6-0.5B 13C-2,3,7,8-TCDF 4 (40-135) 2,3,7,8-TCDF J (all detects) P
13¢-1,2,3,7,8-PeCDF 173 (40-135) | Total TCDF UJ (all non-detects)
13¢-1,2,3,7,8-PeCDD 168 (40-135) | 1,2,3,7,8-PeCDF
C-1,2,3,4,6,7,8-HpCDF 35 (40-135) | 2,3,4,7,8-PeCDF
*C-2,3,7,8-TCDF (DB-225) | 140 (40-135) | Total PeCDF
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF
2,3,7,8-TCDF (DB-225)
RSAJ6-0.5BDL 3¢-2,3,7,8-TCDF (DB-225) 4 (40-135) 2,3,7,8-TCDF (DB-225) J (all detects) P
UJ (all non-detects)
RSAK8-0.5BDL 8C-1,2,3,4,7,8-HxCDF 39 (40-135) | 1,2,3,4,7,8-HxCDF J (all detects) P
1,2,3,6,7,8-HXCDF UJ (all non-detects)
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
SA55-0.5B *c.0CDD 38 (40-135) | OCDF J (all detects) P
UJ (ali non-detects)
OCDF J (all detects)
UJ (all non-detects)
SA56-0.5B *C.0cDhD 39 (40-135) | OCDF J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-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:
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Sample Compound Finding Criteria Flag AorP
SA127-0.5B 2,3,7,8-TCDF Sample result Reported resuit should |J (all detects) A
1,2,3,7,8-PeCDF exceeded calibration be within calibration J (all detects)
2,3,4,7,8-PeCDF range. range. J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
RSAJ6-0.5B 2,3,7,8-TCDD Sample result Reported resuit should |J (all detects) A
1,2,3,7,8-PeCDD exceeded calibration be within calibration J (all detects)
1,2,3,4,7,8-HxCDD range. range. 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)
OoCcDD J (all detects)
1,2,3,7,8-PeCDF 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)
Total TCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
RSAK8-0.5B 1,2,3,4,6,7,8-HpCDD Sample result Reported result should |J (all detects) A
1,2,3,7,8-PeCDF exceeded calibration be within calibration J (all detects)
2,3,4,7,8-PeCDF range. range. J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1.2,3,6,7,8-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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
RSAL8-0.58 1,2,3,7,8-PeCDF Sample result Reported resuit should |J (all detects) A
RSA03-0.58 1,2,3,4,7,8-HXCDF exceeded calibration be within calibration J (all detects)
SA56-0.5B 1,2,3,6,7,8-HxCDF range. range. J (all detects)
1.2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,8-HpCDF J (all detects)
OCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
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Sample Compound Finding Criteria Flag AorP
SA182-0.5B 2,3,7,8-TCDD Sample result Reported result should |J (all detects) A
SA201-0.5B 1,2,3,7,8-PeCDD exceeded calibration be within calibration J (all detects)
SA134-0.5B 1,2,3,4,7,8-HxCDD range. range. 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)
1,2,3,7,8-PeCDF 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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
RSAK4-0.5B 1,2,3,4,6,7,8-HpCDD Sample result Reported result should |J (all detects) A

ocDD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-5 & DB-225)

exceeded calibration
range.

be within calibration
range.

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)

RSAK4009-0.5B

1,2,3,4,6,7,8-HpCDD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-5 & DB-225)

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)

All compounds reported below the PQL were qualified as follows:

Sample

Finding

Flag

AorP

All samples in SDG R0903184

All compounds reported below the PQL.

J (all detects) A

All compounds reported as EMPC were qualified as follows:

VALOGIN\TRONOXNG\21495F21.TR3




Sample Finding Flag AorP

All samples in SDG R0903184 All compounds reported as estimated maximum possible | JK (all detects) A
concentration (EMPC).

Raw data were not reviewed for this SDG.

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
SA127-0.5B 1,2,3,7,8-PeCDF X A
2,3,4,7,8-PeCDF X
1,2,3,4,7,8-HXCDF X
1,2,3,6,7,8-HXCDF X
1,2,3,4,6,7,8-HpCDF X
1,2,3,4,7,8,9-HpCDF X
OCDF X
2,3,7,8-TCDF (DB-5 & DB-225) X

SA127-0.5BDL All TCL compounds except X A
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

2,3,7,8-TCDF (DB-225)
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Sample

Compound

Flag

AorP

RSAJ6-0.5B
SA182-0.5B
SA201-0.5B
SA134-0.5B

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
ocDD

1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-5 & DB-225)

XXX HXX XXX XXX XX XXX

RSAJ6-0.5BDL

2,3,7,8-TCDF (DB-225)

RSAK6-0.5B
RSAL7-0.5B
SA35-0.5B
SA56-0.5B
8A182-0.5BDL
SA201-0.58BDL
SA166-0.5B
SA134-0.5BDL

2,3,7,8-TCDF (DB-5)

4 r

RSAK8-0.5B

1,2,3,4,6,7,8-HpCDD
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

KX XXX XX XX

RSAK8-0.5BDL

All TCL compounds except
1,2,3,4,6,7,8-HpCDD
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1.2,3,4,7,8-HXCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

RSAL8-0.5B
RSAO3-0.5B

1,2,3,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

KX XXX XX
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Sample

Compound

Flag

AorP

RSAL8-0.5BDL
RSA03-0.5BDL

All TCL compounds except
1,2,3,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-6 & DB-225)

RSAK4-0.5B

1,2,3,4,6,7,8-HpCDD
ocDD
1,2,3,7,8-PeCDF
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
2,3,7,8-TCDF (DB-5 & DB-225)

XXX XHXX XXX XXX

RSAK4009-0.5B

1,2,3,4,6,7,8-HpCDD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-5 & DB-225)

KX XK XXX X XXX

RSAK4009-0.5BDL

All TCL compounds except
1,2,3,4,6,7,8-HpCDD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF
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Sample Compound Flag AorP

RSAK4-0.5BDL All TCL compounds except X A
1,2,3,4,6,7,8-HpCDD
OCcDD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF

Data flags are summarized at the end of this report if data has been qualified.
XIV. Field Duplicates
Samples RSAK4-0.5B and RSAK4009-0.5B and samples RSAK4-0.5BDL and RSAK4009-

0.5BDL were identified as field duplicates. No polychlorinated dioxins/dibenzofurans were
detected in any of the samples with the following exceptions:

Concentration (ng/Kg)
RPD Difference
Compound RSAK4-0.5B RSAK4009-0.5B | (Limits) (Limits) Flag AorP
2,3,7,8-TCDD 32.1 34.5 7 (<50) - - -
1,2,3,7,8-PeCDD 118 127 7 (<50) - - -
1,2,3,4,7,8-HxCDD 100 109 9 (<50) - - .
1,2,3,6,7,8-HxCDD 178 186 4 (<50) . - -
1,2,3,7,8,9-HxCDD 221 233 5 (<50) - - -
1,2,3,4,6,7,8-HpCDD 729 773 6 (<50) - - -
ocDD 767 811 6 (<50) - - -
2,3,7,8-TCDF 1850 2010 8 (<50) - - .
1,2,3,7,8-PeCDF 1700 1840 8 (<50) - - .
2,3,4,7,8-PeCDF 837 903 8 (<50) - - -
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Concentration (ng/Kg)
RPD Difference
Compound RSAK4-0.5B RSAK4009-0.5B | (Limits) (Limits) Flag AorP
1,2,3,4,7,8-HxCDF 4280 4610 7 (<50) . - -
1,2,3,6,7,8-HxCDF 2730 2930 7 (<50) - - -
1,2,3,7,8,9-HxCDF 469 447 5 (=50) - - -
2,3,4,6,7,8-HxCDF 618 669 8 (<50) - - -
1,2,3,4,6,7,8-HpCDF 9680 10100 4 (<50) - - -
1,2,3,4,7,8,9-HpCDF 4760 5190 9 (<50) - - -
OCDF 20700 22000 6 (<50) - - -
Total TCDD 1280 1350 5 (<50) - - -
Total PeCDD 1390 1490 7 (<50) - - -
Total HxCDD 1500 1580 5 (<50) - - -
Total HpCDD 1150 1230 7 (<50) - - -
Total TCDF 15200 16300 7 (<50) - - -
Total PeCDF 15200 17200 12 (<50) - - -
Total HXCDF 21100 21300 1 (=50) - - -
Total HpCDF 21400 22900 7 (s50) - - -
2,3,7,8-TCDF {DB-225) 720 795 10 (<50) - - -
Concentration (ng/Kg)
RPD Difference
Compound RSAK4-0.5BDL RSAK4009-0.5B (Limits) (Limits) Flag AorP
1,2,3,7,8-PeCDD 93.5 242U - 148.5 (<242) - -
1,2,3,4,7,8-HxCDD 80.9 66.1 - 14.8 (<251) - -
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Concentration (ng/Kg)

RPD Difference
Compound RSAK4-0.5BDL RSAK4009-0.5B (Limits) (Limits) Flag AorP
1,2,3,6,7,8-HxCDD 172 159 - 13 (=251) - .
1,2,3,7,8,9-HxCDD 179 183 - 4 (=251) - -
1,2,3,4,6,7,8-HpCDD 514 573 - 59 (<501) - .
OoCcDD 527 558 - 31 (<276) - -
2,3,7,8-TCDF 1430 1460 2 (<50) - - -
1,2,3,7,8-PeCDF 1300 1150 - 150 (=251) - .
2,3,4,7,8-PeCDF 581 620 - 39 (<251) - -
1,2,3,4,7,8-HxCDF 4410 4640 5 (=50) - - -
1,2,3,6,7,8-HxCDF 3060 3170 4 (<50) - . .
1,2,3,7,8,9-HxCDF 286 321 - 25 (<251) - -
2,3,4,6,7,8-HxCDF 734 684 - 50 (=<251) - -
1,2,3,4,6,7,8-HpCDF 10000 11000 10 (<50) - . -
1,2,3,4,7,8,9-HpCDF 3840 4110 7 (<50) - - -
OCDF 21300 23400 9 (=<50) - - -

VALOGIN\TRONOXNG\21495F21.TR3
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG R0903184

SDG Sample Compound Flag AorP Reason (Code)
R0O203184 | RSAJ6-0.5B 2,3,7,8-TCDF J (all detects) P Internal standards (area)
Total TCDF UJ (all non-detects) (0]
1,2,3,7,8-PeCDF
2.3,4,7,8-PeCDF
Total PeCDF
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF
2,3,7,8-TCDF (DB-225)
R0903184 | RSAJ6-0.5BDL 2,3,7,8-TCDF (DB-225) J (all detects) P Internal standards (area)
UJ (all non-detects) (i)
R0903184 | RSAKS-0.5BDL 1,2,3,4,7,8-HxCDF J (all detects) P Internal standards (area)
1,2,3,6,7,8-HXCDF UJ (all non-detects) (i)
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
R0903184 | SA55-0.5B OCDF J (all detects) P Internal standards (area)
SA56-0.5B UJ (all non-detects) (i)
OCDF J (all detects)
UJ (all non-detects)
R0OS03184 | SA127-0.5B 2,3,7,8-TCDF J (all detects) A Project Quantitation Limit
1,2,3,7,8-PeCDF J (all detects) (e)
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-HxXCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,8-HpCDF J (all detects)
OCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
R0903184 | RSAJ6-0.5B 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)
1,2,3,7,8-PeCDF 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)
Total TCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
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SDG Sample Compound Flag AorP Reason (Code)
R0903184 | RSAK8-0.5B 1,2,3,4,6,7,8-HpCDD J (all detects) A Project Quantitation Limit
1,2,3,7,8-PeCDF J (all detects) (e)
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)
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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
R0803184 | RSAL8-0.5B 1,2,3,7,8-PeCDF J (all detects) A Project Quantitation Limit
RSA03-0.5B 1,2,3,4,7,8-HxCDF J (all detects) (e)
SA56-0.5B 1,2,3,6,7,8-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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
R0903184 | SA182-0.5B 2,3,7,8-TCDD J (all detects) A Project Quantitation Limit
SA201-0.5B 1,2,3,7,8-PeCDD J (all detects) (e)
SA134-0.5B 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)
OoCcDD J (all detects)
1,2,3,7,8-PeCDF 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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
R0903184 | RSAK4-0.5B 1,2,3,4,6,7,8-HpCDD J (all detects) A Project Quantitation Limit
ocDD J (all detects) (e)
1,2,3,7,8-PeCDF 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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
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RSAK4-0.5BDL
RSAK4009-0.5B
RSAK4009-0.5BDL
SA134-0.5B
SA134-0.5BDL

SDG Sample Compound Flag AorP Reason (Code)

R0903184 | RSAK4009-0.5B 1,2,3,4,6,7,8-HpCDD J (all detects) A Project Quantitation Limit

1,2,3,7,8-PeCDF J (all detects) (e}
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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)

R0903184 | SA127-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
SA127-0.5BDL the PQL. (sp)
RSAJ6-0.5B
RSAJ6-0.5BDL
RSAK6-0.5B
RSAKS8-0.5B
RSAK8-0.5BDL
RSAL7-0.5B
RSAL8-0.5B
RSAL8-0.5BDL
SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B
RSA03-0.5B
RSA03-0.58DL
SA182-0.5B
SA182-0.5BDL
SA201-0.5B
SA201-0.5BDL
SA166-0.5B
RSAK4-0.5B
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SDG Sample Compound Flag AorP Reason (Code)

R0903184 | SA127-0.5B All compounds reported as JK (all detects) A Project Quantitation Limit
SA127-0.58DL EMPC (k)

RSAJ6-0.5B
RSAJ6E-0.5BDL
RSAKs-0.5B
RSAKs8-0.5B
RSAKs8-0.5BDL
RSAL7-0.5B
RSAL8-0.5B
RSAL8-0.5BDL
SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B
RSA03-0.5B
RSAO3-0.5BDL
SA182-0.5B
SA182-0.5BDL
SA201-0.5B
SA201-0.5BDL
SA166-0.5B
RSAK4-0.5B
RSAK4-0.5BDL
RSAK4009-0.5B
RSAK4009-0.5BDL
SA134-0.5B
SA134-0.5BDL

RO903184 | SA127-0.5B 1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

A Overall assessment of
data (o)

HKXX XX XXX

R0O203184 | SA127-0.5BDL All TCL compounds except X A Overall assessment of
1,2,3,7,8-PeCDF data (o)
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

2,3,7,8-TCDF (DB-225)
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SDG

Sample

Compound

Flag

AorP

Reason (Code)

R0903184

RSAJ6-0.5B
SA182-0.5B
SA201-0.5B
8A134-0.58B

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

ocDD

1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-5 & DB-225)

HKAUXXKHKXKXXXK XXX XXX XXX

Overall assessment of
data (o)

R0903184

RSAJ6-0.5BDL

2,3,7,8-TCDF (DB-225)

Overall assessment of
data (o)

R0903184

RSAK6-0.5B
RSAL7-0.5B
SA35-0.5B
SAB56-0.5B
SA182-0.5BDL
SA201-0.5BDL
SA166-0.5B
SA134-0.5BDL

2,3,7,8-TCDF (DB-5)

Overall assessment of
data (o)

R0903184

RSAKsS-0.5B

1,2,3,4,6,7,8-HpCDD
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

KX XX XX XXX

Overall assessment of
data (o)

R0903184

RSAKS-0.5BDL

All TCL compounds except
1,2,3,4,6,7,8-HpCDD
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

Overall assessment of
data (o)

R0903184

RSAL8-0.5B
RSAO3-0.5B

1,2,3,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1.2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

KX X XX X X

Overall assessment of
data (o)
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SDG

Sample

Compound

Flag

AorP

Reason (Code)

R0903184

RSAL8-0.5BDL
RSA0S-0.5BDL

All TCL compounds except
1,2,3,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

Total TCDF

2,3,7,8-TCDF (DB-5 & DB-225)

Overall assessment of
data (o)

R0903184

RSAK4-0.5B

1,2,3,4,6,7,8-HpCDD
ocDD
1,2,3,7,8-PeCDF
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
2,3,7,8-TCDF (DB-5 & DB-225)

HKAEXXXXXXXX XXX

Overall assessment of
data (o)

RO903184

RSAK4009-0.5B

1,2,3,4,6,7,8-HpCDD
1,2,3,7,8-PeCDF
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
2,3,7,8-TCDF (DB-5 & DB-225)

HKHEXXXXXX XX XX

Overall assessment of
data (o)

R0S03184

RSAK4009-0.5BDL

All TCL compounds except
1,2,3,4,6,7,8-HpCDD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF

Overall assessment of
data (o)
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SDG Sample Compound Flag AorP Reason (Code)

R0903184 | RSAK4-0.5BDL. All TCL compounds except X A Overall assessment of
1,2,3,4,6,7,8-HpCDD data (o)
ocDD

1,2,3,7,8-PeCDF
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-HXxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
2,3,7,8-TCDF

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
R0903184

Modified Final
SDG Sample Compound Concentration AorP Code
R0903184 RSAK6-0.58B ocDD 5.07U ng/Kg A bl
R0903184 RSAL7-0.5B OCDD 3.92U ng/Kg A bl
R0903184 SA55-0.58B OocDD 1.15U ng/Kg A bl
OCDF 3.17U ng/Kg
R0S03184 SA176-0.58 ocbD 1.07U ng/Kg A bl
R0S03184 SA166-0.5B oCDD 5.03U ng/Kg A bi
R0903184 RSAK4-0.5BDL (100X) OCDD 527U ng/Kg A bl
R0903184 RSAK4009-0.5BDL (100X) oCcDD 558U ng/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG R0903184

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:__21495F21 VALIDATION COMPLETENESS WORKSHEET Dates7// 7 /2
SDG #__R0903184 Stage 2B Page: ﬁz_o&z
Laboratory:_Columbia Analytical Services Reviewer:

2nd Reviewer: L
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: é/s’ f'//// 4

L Technical holding times

il HRGC/HRMS Instrument performance check

Hl. Initial calibration

A

&

%

IV. | Routine calibration/%/ %’
' A/

AN

A

V. Blanks

{
=BE] . 5 E pm ) BED gt  — pobodd (Azs@)

VI. | Matrix spike/Matrix spike duplicates

VIl. | Laboratory control samples A c -

VIII. | Regional quality assurance and quality control

IX. | Internal standards ’6\/\/

X. | Target compound identifications N

XI. | Compound quantitation and CRQLs ’%N

Xli. | System performance N

Xill. | Overall assessment of data m

XIV. | Field duplicates /ﬂ/\/ ;p =224 24 ) 22+ >

XV. | Field blanks /\A FoT72(09-s0 (Redo e («é}

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§ mples:
VAR hord

1 A SA127-0.5B 11% SA35-0.58 212‘8A166—0.58 3 |EReF00>/2~0 )
22’ SA127-0.5BDL 1? SA55-0.5B 22x/)fRSAK4-O.SB 32
3} RSAJ6-0.5B 1?/{ [ SA56-0.5B 2&; RSAK4-0.5BDL 33
4‘" RSAJ6-0.5BDL 14’ SA176-0.5B 2‘5/ RSAK4009-0.5B 34/ U 13204 | /]
s | Rsaks0sB 1é/$’RSA03-o.5B 2Z RSAK4009-0.5BDL o AL3208 7 A
6l RSAK8-0.5B 1J RSA03-0.5BDL 26 Y'SA134-0.5B 36’3 U [320¢ 72 At
7 | Rsaks.0580L 17/7 sa182-0.58 2#}4 SA134-0.58DL 37‘F bo2p298 9 P
8>(/!‘ RSAL7-0.5B 181'#} SA182-0.5BDL 28 ! SA127-0.5BMS 38 IW.;z 0 ‘S“ T/ ) A
9‘17/1 RSAL8-0.5B 19,/,>/SA201-0.SB 29 |SA127-0.5BMSD 39 l
1(#' RSAL8-0.5BDL 2374 SA201-0.5BDL 30 40

7
Notes':.lmd%ssﬂll g *fzaa‘jz#/ ”:lP(oBél?f/ - a2/4517 R L L
é%lﬁ%}f}’ TP103£827 < fza:&é?’/

21495F21W.wpd
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L.DC#:21495F21 VALIDATION FINDINGS WORKSHEET Page: _[o'f_“%
SDG#:;_See Cover Field Duplicates Reviewer._ 3~

2nd Reviewsr:.___ A7
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

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

Congcentration (ng/Kg) (<50) (ng/Kg) (ng/Kg) Qualifications
Compound 22 24 RPD Difference Limits {Parent Only)
A 321 34.5 7
B 118 127 7
C 100 109 9
D 178 186 4
E . 221 233 5
F 729 773 6
G 767 811 6
H 1850 2010 8
i 1700 1840 8
J 837 903 3
¥ 4280 4610 7
L 2730 2930 7
N 469 447 5
M 618 669 8
o} 9680 10100 4
P 4760 5190 9
Q 20700 22000 6
R 1280 1350 5
S 1390 1490 7
T 1500 1680 5
U 1150 1230 7
\Y% 15200 16300 7
W 15200 17200 12
X 21100 21300 1
Y 21400 22800 7
+ (DB-225) 720 795 10




LDC#:21495121 VALIDATION FINDINGS WORKSHEET Page:2-0f =2
SDG#:_See Cover Field Duplicates Reviewer_ G¢—

2nd Reviewer__ A _~
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

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

Concentration (ng/Kg) {<50) {ng/Kg) {ng/Ka) Qualifications
Compound 23 25 RPD Difference Limits {Parent Only)
B 93.5 242U 148.5 ( <242)
C 80.9 66.1 14.8 (<251)
D 172 159 13 ( <251)
E 179 183 4 (<251) g
F 514 573 59 (<501)
G 527 558 31 (<276)
H 1430 1460 2
i 1300 1160 150 ( <251)
J 581 620 39 (<251)
K 4410 48640 5
L 3060 3170 4 ;
N o 296 321 25 (<257)
M 734 684 50 { <251)
¢} 10000 11000 10
P 3840 4110 7
Q : 21300 23400 9




LDC Report# 21495G21

Laboratory Data Consultants, Inc.

Project/Site Name:

Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Data Validation Report

September 27, 2009
Soil
Dioxins/Dibenzofurans

Stage 2B

Sample Delivery Group (SDG): R0903443

Sample Identification

SA197-0.5B
SA198-0.5B
SA198-0.5BDL
SA64-0.5B
SA104-0.5B
SA104-0.5BDL
SA129-0.5B
SA129-0.5BDL
SA70-0.5B
SA70-0.5BDL
SA60-0.5B
SA60-0.5BDL
SA150-0.5B
SA150-0.5BDL
RSANS5-0.5B
SA53-0.5B
SA43009-0.5B
SA40-0.5B
SA200-0.5B
SA200-0.5BDL

VALOGIN\TRONOXNG\21495G21.TR3

RSAQO6-0.5B
SA51-0.5B
SA51-0.5BDL
SA43-0.5B
SA150-0.5BMS

SA150-0.5BMSD

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

June 19 through June 24, 2009

Columbia Analytical Services, Inc.



Introduction

This data review covers 26 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\21495G21.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.

VALOGIN\TRONOXNG\21495G21.TR3 3



I. Technical Holding Times
All technical holding time requirements were met.

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

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% .

I, 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
EQ0900235-01 6/29/09 1,2,3,4,6,7,8-HpCDD 0.199 ng/Kg All samples in SDG
ocDhD 3.11 ng/Kg R0903443
1,2,3,4,6,7,8-HpCDF 0.218 ng/Kg
OCDF 0.955 ng/Kg
Total HpCDF 0.218 ng/Kg

VALOGIN\TRONOXNG\21495G21.TR3 4



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

Reported Modified Final

Sample Compound Concentration Concentration
SA53-0.5B 1,2,3,4,6,7,8-HpCDD 0.502 ng/Kg 0.502U ng/Kg
OCDD 1.70 ng/Kg 1.70U ng/Kg
RSAN5-0.5B OocDD 7.58 ng/Kg 7.58U ng/Kg
RSA06-0.5B OCDD 12.6 ng/Kg 12.6U ng/Kg

Sample FB072109-SO (from SDG R0904016) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the

following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB072109-SO 7/21/09 1,2,3,4,6,7,8-HpCDD 8.37 pg/L All samples in SDG
ocDD 21.8 pg/L R0903443
1,2,3,4,7,8-HxCDF 6.33 po/L
1,2,3,6,7,8-HxCDF 3.57 pg/L
2,3,4,6,7,8-HxCDF 4.04 pg/L
1,2,3,4,6,7,8-HpCDF 43.3 pg/L
1,2,3,4,7,8,9-HpCDF 19.6 pg/L
OCDF 205 pg/L
Total HpCDD 8.37 pg/L
Total HXCDF 18.1 pg/L
Total HpCDF 72.1 po/L

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

VI. 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 the QC limits with the following exceptions:

Spike ID
(Associated MS (%R) MsSD (%R) RPD
Samples) Compound (Limits) (Limits) (Limits) Flag AorP
SA150-0.5BMS/MSD | OCDF - - 28 (=20) J (all detects) A
(SA150-0.5B
SA150-0.5BDL)

VALOGIN\TRONOXNG\21495G21.TR3



VIl. 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

EQO0900235-021.CS | OCDF 148 (70-130) | All samples in SDG R0903443 J+ (all detects) P

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

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

Sample Internal Standards %R (Limits) Compound Flag AorP
SA129-0.5B 18C-1,2,3,6,7,8-HxCDD 32 (40-135) 1,2,3,4,7,8-HxCDD J (all detects) P
*c-0CchD 17 (40-135) 1,2,3,6,7,8-HxCDD UJ (all non-detects)
1,2,3,7,8,9-HxCDD
Total HxCDD
ocDD
OCDF
SA129-0.5BDL ¥¢-1,2,3,6,7,8-HxCDD 37 (40-135) 1,2,3,4,7,8-HxCDD J (all detects) P
¥C-0CDhD 17 (40-135) 1,2,3,6,7,8-HxCDD UJ (all non-detects)
1,2,3,7,8,9-HxCDD
ocDD
OCDF
SAB0-0.5BDL. Bc-0chD 38 (40-135) ocbhD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SA150-0.5BDL *c-oCcDD 39 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF ~J (all detects)
UJ (all non-detects)

X. Target Compound Identifications

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

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

Sample Compound Finding Criteria Flag AorP

SA197-0.5B 1,2,3,4,6,7,8-HpCDF Sample resuit Reported resuit should }J (all detects) P

OCDF exceeded calibration be within calibration J (all detects)
range. range.

SA198-0.5B 1,2,3,7,8-PeCDF Sample result Reported result should |J (all detects) A

SA70-0.5B 1,2,3,4,7,8-HXCDF exceeded calibration be within calibration J (all detects)
1,2,3,6,7,8-HxCDF range. 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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)

SA84-0.5B 1,2,3,4,7,8-HxCDF Sample result Reported result should |J (all detects) P
1,2,3,6,7,8-HxCDF exceeded calibration be within calibration J (all detects)
1,2,3,4,6,7,8-HpCDF range. range. J (all detects)
1.2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)

SA104-0.5B 1,2,3,4,6,7,8-HpCDD Sample result Reported resuit should ]J (all detects) A
OCDD exceeded calibration be within calibration J (all detects)
1,2,3,7,8-PeCDF range. range. 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)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3/4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)

SA129-0.5B OCDD Sample result Reported resuit should |J (all detects) A
1,2,3,7,8-PeCDF exceeded calibration be within calibration J (all detects)
2,3,4,7,8-PeCDF range. range. J (all detects)
1,2,3,4,7,8-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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
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Xl. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag AorP
SA197-0.5B 1,2,3,4,6,7,8-HpCDF Sample resuit Reported resuit should |J (all detects) P
OCDF exceeded calibration be within calibration J (all detects)
range. range.
SA198-0.5B 1,2,3,7,8-PeCDF Sample resuit Reported result should |J (all detects) A
SA70-0.5B 1,2,3,4,7,8-HXCDF exceeded calibration be within calibration J (all detects)
1,2,3,6,7,8-HXCDF range. 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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
SA64-0.5B 1,2,3,4,7,8-HxCDF Sample result Reported resuit should |J (all detects) P
1,2,3,6,7,8-HxCDF exceeded calibration be within calibration J (all detects)
1,2,3,4,6,7,8-HpCDF range. range. J (all detects)
1,2,3,4,7,8,8-HpCDF J (all detects)
OCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
SA104-0.5B 1,2,3,4,6,7,8-HpCDD Sample resuit Reported result should |J (all detects) A
ocDD exceeded calibration be within calibration - J (all detects)
1,2,3,7,8-PeCDF range. range. 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)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
SA129-0.58 ocDbD Sample result Reported result should |J (all detects) A
1,2,3,7,8-PeCDF exceeded calibration be within calibration J (all detects)
2,3,4,7,8-PeCDF range. range. J (all detects)
1.2,3,4,7,8-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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
SA60-0.5B 1,2,3,4,6,7,8-HpCDD Sample resuft Reported resuit should |J (all detects) A
SA150-0.5B ocDD exceeded calibration be within calibration J (all detects)
1,2,3,7,8-PeCDF range. range. 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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
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Sample Compound Finding Criteria Flag AorP
SA43009-0.5B 1,2,3,4,7,8-HXCDF Sample result Reported result should |J (all detects) P
SA43-0.5B 1,2,3,4,6,7,8-HpCDF exceeded calibration be within calibration J (all detects)

1,2,3,4,7,8,9-HpCDF range. range. J (all detects)
OCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
SA40-0.5B 1,2,3,4,7,8-HxCDF Sample result Reported result should |{J (all detects) P
1,2,3,6,7,8-HxCDF exceeded calibration be within calibration J (all detects)
1,2,3,4,6,7,8-HpCDF range. range. J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
SA200-0.5B 1,2,3,7,8-PeCDF Sample result Reported resuft should |J (all detects) A
1,2,3,4,7,8-HXCDF exceeded calibration be within calibration J (all detects)
1,2,3,6,7,8-HxCDF range. range. J (all detects)
2,3,4,6,7,8-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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
SA51-0.5B 1,2,3,7,8-PeCDF Sample result Reported result should |J (all detects) A
2,3,4,7,8-PeCDF exceeded calibration be within calibration J (all detects)
1,2,3,4,7,8-HXCDF range. range. J (all detects)
1,2,3,6,7,8-HXCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG R0903443 | 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 R0903443 | 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.

Xill. 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
SA197-0.5B 2,3,7,8-TCDF (from DB-5) X A
SA64-0.5B
RSANS5-0.5B
SA53-0.5B
SA43008-0.5B
SA40-0.5B
RSA06-0.5B
SA43-0.5B
SA198-0.5B 1,2,3,7,8-PeCDF X A
SA70-0.5B 1,2,3,4,7,8-HxCDF X
1,2,3,6,7,8-HXCDF X
1,2,3,4,6,7,8-HpCDF X
1,2,3,4,7,8,9-HpCDF X
OCDF X
2,3,7,8-TCDF (DB-5 & DB-225) X
SA198-0.5BDL All TCL compounds except X A
SA70-0.5BDL 1,2,3,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,8-HpCDF
OCDF
2,3,7,8-TCDF
SA104-0.58 1,2,3,4,6,7,8-HpCDD X A
ocDD X
1,2,3,7,8-PeCDF X
2,3,4,7,8-PeCDF X
1,2,3,4,7,8-HxCDF X
1,2,3,6,7,8-HxCDF X
2,3,4,6,7,8-HxCDF X
1,2,3,4,6,7,8-HpCDF X
1,2,3,4,7,8,9-HpCDF X
OCDF X
2,3,7,8-TCDF (DB-5 & DB-225) X
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Sample

Compound

Flag

AorP

SA104-0.5BDL

All TCL compounds except
1,2,3,4,6,7,8-HpCDD
ocDD
1,2,3,7,8-PeCDF
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
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

2,3,7,8-TCDF (DB-5)

SA129-0.5B

ocbD

1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

XX XX X X XX

SA129-0.5BDL

All TCL compounds except
ocDbD

1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,8-HpCDF

OCDF

2,3,7,8-TCDF

SAB0-0.5B
SA150-0.5B

1,2,3,4,6,7,8-HpCDD
ocDD
1,2,3,7,8-PeCDF
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
2,3,7,8-TCDF (DB-5 & DB-225)

HKXX XX XXX X XXX

SA60-0.5BDL
SA150-0.5BDL

All TCL compounds except
1,2,3,4,6,7,8-HpCDD
OCDD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-5)
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Sample

Compound

Flag

AorP

SA200-0.5B

1,2,3,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXCDF
2,3,4,6,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

XX XXX XXX

SA200-0.5BDL

All TCL compounds except
1,2,3,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF

SA51-0.5B

1,2,3,7,8-PeCDF
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
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

KXX XXX XXX

SA51-0.5BDL

All TCL compounds except
1,2,3,7,8-PeCDF
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
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

2,3,7,8-TCDF

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

XIV. Field Duplicates

Samples SA43009-0.5B and SA43-0.5B were identified as field duplicates. No
polychlorinated dioxins/dibenzofurans were detected in any of the samples with the
following exceptions:

Concentration (ng/Kg)

RPD Difference
Compound SA43009-0.5B SA43-0.5B (Limits) (Limits) Flag AorP
2,3,7,8-TCDD 8.27 8.38 1 (<50) - - -
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Concentration (ng/Kg)
RPD Difference
Compound SA43009-0.5B SA43-0.5B (Limits) (Limits) Flag AorP
1,2,3,7,8-PeCDD 27.3 26.9 1 (=50) - . -
1,2,3,4,7,8-HxCDD 18.1 18.6 3 (<50) - - -
1,2,3,6,7,8-HxCDD 32.7 32.2 2 (=50) - - -
1,2,3,7,8,9-HxCDD 36.9 37.9 3 (<50) . - -
1,2,3,4,6,7,8-HpCDD 159 176 10 (=<50) - - -
OCDD 419 572 31 (<50) - - -
2,3,7,8-TCDF 488 475 3 (=50) - - -
1,2,3,7,8-PeCDF 374 372 1 (<50) - - -
2,3,4,7,8-PeCDF 185 181 2 (<50) - . -
1,2,3,4,7,8-HxCDF 786 789 0 (=<50) - - -
1,2,3,6,7,8-HxCDF 470 478 2 (=50) - - -
1,2,3,7,8,9-HxCDF 83.9 75.8 10 (<50) - - -
2,3,4,6,7,8-HxCDF 278 278 0 (=<50) - - -
1,2,3,4,6,7,8-HpCDF 1660 1660 0 (=<50) - - -
1,2,3,4,7,8,9-HpCDF 811 767 6 (<50) - - -
OCDF 5830 5730 2 (<50) - - -
Total TCDD 350 326 7 (<50) - - -
Total PeCDD 310 302 3 (<50) - - -
Total HxCDD 268 27 1 (=<50) - - -
Total HpCDD 263 206 12 (<50) - - -
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Concentration (ng/Kg)

RPD Difference
Compound SA43009-0.5B SA43-0.5B (Limits) (Limits) Flag AorP
Total TCDF 3220 3090 4 (s50) - - -
Total PeCDF 2080 2010 2 (<50) - - -
Total HXCDF 3450 3650 6 (<50) - - -
Total HpCDF 3590 3510 2 (<50) - . -
2,3,7,8-TCDF (DB-225) 233 231 1 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG R0903443

SDG Sample Compound Flag AorP Reason (Code)
R0903443 | SA150-0.5B OCDF J (all detects) A Matrix spike/Matrix spike
SA150-0.58DL duplicates (RPD) (Id)
R0903443 | SA197-0.58 OCDF J+ (all detects) P Laboratory control
SA198-0.58B samples (%R) (1)
SA198-0.58DL
SA64-0.5B
SA104-0.5B
SA104-0.5BDL
SA129-0.5B
SA129-0.5BDL
SA70-0.5B
SA70-0.5BDL
SA60-0.5B
SAB0-0.5BDL
SA150-0.5B
SA150-0.5BDL
RSANS-0.5B
SA53-0.5B
SA43009-0.58
SA40-0.5B
SA200-0.5B
SA200-0.5BDL
RSA06-0.5B
SA51-0.5B
SA51-0.5BDL
SA43-0.5B
R0903443 | SA129-0.58 1,2,3,4,7,8-HxCDD J (all detects) P Internal standards (area)
1,2,3,6,7,8-HxCDD UJ (all non-detects) (i)
1,2,3,7,8,9-HxCDD
Total HxCDD
OCDD
OCDF
R0903443 | SA129-0.5BDL 1,2,3,4,7,8-HxCDD J (all detects) P Internal standards (area)
1,2,3,6,7,8-HxCDD UJ (all non-detects) (i)
1,2,3,7,8,9-HxCDD
ocDD
OCDF
R0203443 | SA60-0.5BDL ocDD J (all detects) P Internal standards (area)
SA150-0.5BDL UJ (all non-detects) (0
OCDF J (all detects)
UJ (all non-detects)
R0903443 | SA197-0.5B 1,2,3,4,6,7,8-HpCDF J (all detects) P Project Quantitation Limit
OCDF J (all detects) (e)
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SDG Sample Compound Flag AorP Reason (Code)
R0903443 | SA198-0.5B 1,2,3,7,8-PeCDF J (all detects) A Project Quantitation Limit
SA70-0.58 1,2,3,4,7,8-HxCDF J (all detects) (e)
1,2,3,6,7,8-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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
R0903443 | SA64-0.5B 1,2,3,4,7,8-HXCDF J (all detects) P Project Quantitation Limit
1,2,3,6,7,8-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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
R0903443 | SA104-0.5B 1,2,3,4,6,7,8-HpCDD J (all detects) A Project Quantitation Limit
ocDhD J (all detects) (e)
1,2,3,7,8-PeCDF 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)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
R0903443 | SA129-0.5B ocDD J (all detects) A Project Quantitation Limit
1,2,3,7,8-PeCDF J (all detects) (e)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1.2,3,4,6,7,8-HpCDF J (all detects)
1.2,3,4,7,8,8-HpCDF J (all detects)
OCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
R0903443 | SA60-0.5B 1,2,3,4,6,7,8-HpCDD J (all detects) A Project Quantitation Limit
SA150-0.5B ocDD J (all detects) (e)
1,2,3,7,8-PeCDF 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)
1,2,3,7,8,8-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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
R0903443 | SA43009-0.5B 1,2,3,4,7,8-HXCDF J (all detects) P Project Quantitation Limit
SA43-0.5B 1,2,3,4,6,7,8-HpCDF J (all detects) (e)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
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SDG Sample Compound Flag AorP Reason (Code)

R0903443 | SA40-0.5B 1,2,3,4,7,8-HXCDF J (all detects) P Project Quantitation Limit
1,2,3,6,7,8-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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)

R0803443 | SA200-0.5B 1,2,3,7,8-PeCDF J (all detects) A Project Quantitation Limit
1,2,3,4,7,8-HxCDF J (all detects) (e)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)

R0903443 | SA51-0.5B 1,2,3,7,8-PeCDF J (all detects) A Project Quantitation Limit
2,3,4,7,8-PeCDF J (all detects) (e)
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)
1,2,3,4,6,7,8-HpCDF J (all detects)
1.2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)

R0903443 | SA197-0.5B All compounds reported below J (all detects) A Project Quantitation Limit

SA198-0.5B the PQL. (sp)
SA198-0.5BDL
SA64-0.5B
SA104-0.5B
SA104-0.5BDL
SA129-0.5B
SA129-0.5BDL
SA70-0.58B
SA70-0.5BDL
SA60-0.5B
SA60-0.58DL
SA150-0.5B
SA150-0.5BDL.
RSANS5-0.5B
SA53-0.5B
SA43009-0.5B
SA40-0.5B
SA200-0.5B
SA200-0.5BDL
RSA06-0.58
SA51-0.5B
SAS51-0.5BDL
SA43-0.5B
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SDG Sample Compound Flag AorP Reason (Code)
R0903443 | SA197-0.5B All compounds reported as JK (all detects) A Project Quantitation Limit
SA198-0.5B EMPC k)
SA198-0.5BDL
SA64-0.58
SA104-0.58
SA104-0.58DL
SA129-0.5B
SA129-0.5BDL
SA70-0.5B
SA70-0.5BDL
SAB0-0.58
SA60-0.5BDL
SA150-0.5B
S8A150-0.5BDL
RSAN5-0.5B
SA53-0.5B
SA43009-0.58
SA40-0.5B
SA200-0.5B
SA200-0.5BDL
RSA06-0.5B
SA51-0.5B
SA51-0.5BDL
SA43-0.5B
R0903443 | SA197-0.5B 2,3,7,8-TCDF (from DB-5) X A QOverall assessment of
SA84-0.5B data (o)
RSAN5-0.5B
SAE53-0.5B
SA43009-0.5B
SA40-0.58
RSA06-0.5B
SA43-0.5B
R0903443 | SA198-0.58B 1,2,3,7,8-PeCDF X A Overall assessment of
SA70-0.5B 1,2,3,4,7,8-HxCDF X data (0)
1,2,3,6,7,8-HxCDF X
1,2,3,4,6,7,8-HpCDF X
1,2,3,4,7,8,9-HpCDF X
OCDF X
2,3,7,8-TCDF (DB-5 & DB-225) X
R0S03443 | SA1988-0.5BDL All TCL compounds except X A Overall assessment of
SA70-0.5BDL 1,2,3,7,8-PeCDF data (0)
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
2,3,7,8-TCDF
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SDG

Sample

Compound

Flag

AorP

Reason (Code)

R0S03443

SA104-0.5B

1,2,3,4,6,7,8-HpCDD
ocbb
1,2,3,7,8-PeCDF
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
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
2,3,7,8-TCDF (DB-5 & DB-225)

HKXXXXX XX XXX

Overall assessment of
data (o)

R0©03443

SA104-0.5BDL

All TCL compounds except
1,2,3,4,6,7,8-HpCDD
ocDD
1,2,3,7,8-PeCDF
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
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,8-HpCDF
OCDF

2,3,7,8-TCDF (DB-5)

Qverall assessment of
data (o)

R0903443

SA129-0.5B

OCDD

1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

KX XXX XXX

Overall assessment of
data (o)

R0903443

SA129-0.5BDL

All TCL compounds except
oCcDD

1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

2,3,7,8-TCDF

Overall assessment of
data (o)

R0903443

SA60-0.5B
SA150-0.5B

1,2,3,4,6,7,8-HpCDD
ocDbD
1,2,3,7,8-PeCDF
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
2,3,7,8-TCDF (DB-5 & DB-225)

HKRXXXHXKXXXX XXX

Overall assessment of
data (o)

VALOGIN\TRONOXNG\21495G21.TR3
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SDG

Sample

Compound

Flag

AorP

Reason (Cods)

R0903443

SA60-0.58DL
SA180-0.5BDL

All TCL compounds except
1,2,3,4,6,7,8-HpCDD
ocDbD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-5)

Overall assessment of
data (o)

R0903443

SA200-0.5B

1,2,3,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDF
2,3,4,6,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

XX XXX XXX

Overall assessment of
data (o)

R0203443

SA200-0.5BDL

All TCL compounds except
1,2,3,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXCDF
2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

2,3,7,8-TCDF

Overall assessment of
data (o)

R0903443

SA51-0.5B

1,2,3,7,8-PeCDF
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
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF (DB-5 & DB-225)

XXX XXXXXX

Overall assessment of
data (o)

R0903443

SA51-0.5BDL

All TCL. compounds except
1,2,3,7,8-PeCDF
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
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

2,3,7,8-TCDF

Overall assessment of
data (o)

VALOGIN\TRONOXNG\21495G21.TR3
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
R0903443

Modified Final
SDG Sample Compound Concentration AorP Code
R0903443 SA53-0.5B 1,2,3,4,6,7,8-HpCDD 0.502U ng/Kg A bl
OoCcDD 1.70U ng/Kg
R0203443 RSANS5-0.5B OoCcDD 7.58U ng/Kg A bl
R0903443 RSA086-0.58 OoCcDD 12.6U ng/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG R0903443

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\21495G21, TR3 20



Tronox Northgate Henderson
LDC #:__21495G21 VALIDATION COMPLETENESS WORKSHEET Datezfé/ggﬁ
SDG #:__R0903443 Stage 2B Page: _/of /

Laboratory:_Columbia Analytical Services Reviewer.__5~
2nd Reviewer.__A__

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: é/ 7~ ‘94/ 4 ?

1. Technical holding times

Il HRGC/HRMS Instrument performance check

Il Initial calibration

IV. | Routine calibration/l\og

V. Blanks

VI. | Matrix spike/Matrix spike duplicates

PAG-

Vil. | Laboratory control samples

VIil. | Regional quality assurance and quality control

1X. Internal standards

: Bl PR b a-ip-

X. Target compound identifications

XI. | Compound quantitation and CRQLs % N
Xil. | System performance N
XIil. | Overall assessment of data /ﬁ#’

XIV. | Field duplicates ' ﬁ),EElff‘ |17+ :,4
xV. | Field blanks @‘7’2! od8p ( ’?‘96’704\0/5 )

—_
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
Vmated Samples:
YAl ! i 7
1 ' SA197-0.5B 11'/56A60-o.53 21/.JRSA06-0.58 31 / ZRO0F00>3C o /
T4
2‘/1 SA198-0.5B 12%4’4 SA60-0.5BDL 22@ SA51-0.5B 32 /
kY ‘ !
3~ | SA198-0.5BDL b 133/1 SA150-0.58 234 SA51-0.58DL 33 |plo3=T
| f \0 =}t [
4 /ol sAB4-0.5B 4/} sA150-0.5BDL 24/¢|SA43-0.58 4 | N)=81T <
R
?ﬁq SA104-0.58 1519|RSAN5-O‘SB 25 |SA150-0.5BMS 32 [P 02T P
\ .
o}/zl SA104-0.5BDL 16bﬁ'SA53-0.58 26 |SA150-0.5BMSD 3? 10 384 0 1
775 sa120-0.58 1’”6 SA43009-0.5B 27 37 |2 03 826 A
2- ) {
8 | SA129-0.5BDL 78/} SA40-0.58 28 38é Y1746 ] 1
7 24 '
o! |sazo.058 198l sA200-0.58 29 s Pl 0374 |
7 4 1 v
10 | SA70-0.5BDL 2o<6 SA200-0.5BDL 30 400 Pl)3 3 64 /]
EEAUEES -
Notes: 20 376, *:F.;w 2044 . Spz02i8] £33 <37 S$203(20 %ﬁ%&

n {7708873 _

21495G21W.wpd
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LDC#:21495G21 VALIDATION FINDINGS WORKSHEET Page:_]of _L
SDG#:_See Cover Field Duplicates Reviewer:

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

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

Concentration (ng/Kg) (<50) {ng/Ka) (ng/Kg) Qualifications
Compound 17 24 RPD Difference Limits {Parent Only)
A 8.27 8.38 1
B 27.3 26.9 1
c 18.1 18.6 3
D 327 32.2 2
E 36.9 37.9 3
F 158 176 10
G 419 572 31
H 488 475 3
| 374 372 1
J 185 181 2
K 786 789 0
L 470 478 2
N 83.9 75.8 10
M 278 278 0
0] 1660 1660 0
P 811 767 6
, Q 5830 5730 2
i R 350 326 7
S 310 302 3
T 268 271 1
Y 263 296 12
v 3220 3090 4
W 2080 2910 2
X 3450 3650 6
Y 3590 3510 2
H (DB-225) 233 231 1




LDC Report# 21495H21

Laboratory Data Consultants, Inc.

Project/Site Name:

Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Sample Delivery Group (SDG): R0903615

Sample ldentification

SA45-0.5B
SA452009-0.5B
SA187-0.5B
SA187-0.5BDL
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSAO5-0.5B
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA106-0.5BDL
SA102-0.5B
SA109-0.5B
SA106-0.5BMS
SA106-0.5BMSD
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Data Validation Report

September 29, 2009

Dioxins/Dibenzofurans

Stage 2B

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

June 29 through June 30, 2009

Columbia Analytical Services, Inc.



Introduction

This data review covers 16 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 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 cotrectness 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
EQ0900252-01 7/8/09 1,2,3,4,6,7,8-HpCDD 0.189 ng/Kg All samples in SDG
OCDD 0.496 ng/Kg R0903615
1,2,3,4,7,8-HxCDF 0.358 ng/Kg
1,2,3,4,6,7,8-HpCDF 0.609 ng/Kg
OCDF 1.55 ng/Kg
Total HpCDD 0.213 ng/Kg
Total HpCDF 0.609 ng/Kg

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
SA45-0.5B ocDD 1.97 ng/Kg 1.97U ng/Kg
SA452009-0.5B ocDbD 2.16 ng/Kg 2.16U ng/Kg
SA153-0.5B ocDbD 3.02 ng/Kg 3.02U ng/Kg
SA54-0.5B 1,2,3,4,6,7,8-HpCDD 0.419 ng/Kg 0.419U ng/Kg
OCDD 0.900 ng/Kg 0.900U ng/Kg

Total HpCDD 0.419 ng/Kg 0.419U ng/Kg

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 some 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. Percent
recoveries (%R) were within 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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Sample Internal Standards %R (Limits) Compound Flag AorP
RSAO5-0.5B 3c-0CcDD 34 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SA50-0.58 ®c-0cDD 26 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SA54-0.5B *c-0CDD 29 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-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

SA187-0.5B

1,2,3,4,6,7,8-HpCDD
ocDD

1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-5 & DB-225)

Sample result

exceeded calibration

range.

range.

Reported result should
be within calibration

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)
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Sample Compound Finding Criteria Flag AorP
SA106-0.5B 2,3,7,8-TCDD Sample resuit Reported result should [J (all detects) A
1,2,3,7,8-PeCDD exceeded calibration be within calibration J (all detects)
1,2,3,4,7,8-HxCDD range. range. 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)
OoCcDbD J (all detects)
1,2,3,7,8-PeCDF 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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
SA106-0.5BDL OCDF Sample result Reported result should |J (all detects) A
exceeded calibration be within calibration
range. range.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0903615 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 R0903615 | All compounds reported as estimated maximum possible | JK (all detects) A
concentration (EMPC).

Raw data were not reviewed for this SDG.

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:
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Sample

Compound

Flag

AorP

S5A187-0.5B

1,2,3,4,6,7,8-HpCDD
ocDD
1,2,3,7,8-PeCDF
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
2,3,7,8-TCDF (DB-5 & DB-225)

XX XX XX XX XXX

SA187-0.5BDL

All TCL compounds except
1,2,3,4,6,7,8-HpCDD
OoCDD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-225)

SA45-0.5B
8A452009-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSA05-0.5B
SA50-0.58B
SA54-0.58B
SA102-0.5B
SA109-0.5B
SA1086-0.5BDL

2,3,7,8-TCDF (DB-5)

SA106-0.5B

2,3,7,8-TCOD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCOD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCOD

oCDD

1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-5 & DB-225)

HKAEXXXXKXXXXXKX XXX XXX XX

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

Samples SA45-0.5B and SA452009-0.5B were identified as field duplicates. No
polychlorinated dioxins/dibenzofurans were detected in any of the samples with the
following exceptions:

Concentration (ng/Kg)
RPD Difference
Compound SA45-0.5B SA452009-0.5B | (Limits) (Limits) Flag AorP

2,3,7,8-TCDD 0.189 0.204 - 0.015 (<0.952) - -
1,2,3,7,8-PeCDD 0.277 0.255 - 0.022 (<2.38) - -
1,2,3,4,7,8-HxCDD 0.135 0.114 - 0.021 (<2.38) - -
1.2,3,6,7,8-HxCDD 0.413 0.410 - 0.003 (<2.38) - -
1,2,3,7,8,9-HxCDD 0.462 0.480 - 0.018 (<2.38) - -
1,2,3,4,6,7,8-HpCDD 1.10 1.14 - 0.04 (<2.38) - -
ocDD 1.97 2.16 - 0.19 (=4.76) -

2,3,7,8-TCDF 2.79 3.42 . 0.63 (<0.952) . -
1,2,3,7,8-PeCDF 1.96 2.27 - 0.31 (<2.38) - -
2,3,4,7,8-PeCDF 1.12 1.23 - 0.11 (<2.38) -
1,2,3,4,7,8-HxCDF 3.52 3.67 - 0.15 (<2.38) - -
1,2,3,6,7,8-HxCDF 2.28 2.46 - 0.18 (<2.38) - -
1,2,8,7,8,9-HxCDF 0.461 0.483 - 0.022 (<2.38) -
2,3,4,6,7,8-HxCDF 1.55 1.43 - 0.12 (<2.38)

1,2,3,4,6,7,8-HpCDF 7.03 6.76 - 0.27 (<2.38) - -
1,2,3,4,7,8,9-HpCDF 3.16 3.12 - 0.04 (<2.38) - -
OCDF 19.3 19.2 - 0.1 (=4.76) -
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Concentration (hg/Kg)
RPD Difference
Compound SA45-0.5B SA452009-0.5B | (Limits) (Limits) Flag AorP
Total TCDD 0.695 1.45 - 0.755 (<0.952) - -
Total PeCDD 0.542 1.03 - 0.488 (<2.38) - -
Total HxCDD 1.01 2.12 - 111 (=2.38) - -
Total HpCDD 2.21 2.18 - 0.03 (<2.38) - -
Total TCDF 18.4 21.5 16 (<50) - - -
Total PeCDF 17.2 18.3 6 (<50) - - -
Total HXxCDF 16.4 17.4 6 (<50) - - -
Total HoCDF 14.6 14.3 2 (=50) - - -
2,3,7,8-TCDF (DB-225) 1.01 2.10 - 1.09 (<0.952) - -

VALOGIN\TRONOXNG\21495H21.TR3
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG R0903615

SDG Sample Compound Flag AorP Reason (Code)
R0903615 | RSAO5-0.5B ocDD J (all detects) P Internal standards (%R)
SA50-0.58 UJ (all non-detects) 0]
SAB54-0.58 OCDF J (all detects)
UJ (all non-detects)
R0903615 | SA187-0.5B 1.2,3,4,6,7,8-HpCDD J (alt detects) A Project Quantitation Limit
oCcDD J (all detects) (e)
1,2,3,7,8-PeCDF 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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
R0903615 | SA106-0.5B 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)
1,2,3,7,8-PeCDF 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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
R0903615 | SA106-0.5BDL OCDF J (all detects) A Project Quantitation Limit
()
R0003615 | SA45-0.58 All compounds reported below J (all detects) A Project Quantitation Limit
SA452009-0.5B the PQL. (sp)
SA187-0.5B
SA187-0.5BDL
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSAO5-0.58
SA50-0.5B
SAB54-0.5B
SA106-0.5B
SA106-0.5BDL
SA102-0.58
SA109-0.5B
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SDG Sample Compound Flag AorP Reason (Code)

R0903615 | SA45-0.5B All compounds reported as JK (all detects) A Project Quantitation Limit
SA452009-0.5B EMPC (k)
SA187-0.5B
SA187-0.5BDL
SA163-0.5B
SA186-0.5B
SA185-0.5B
RSA05-0.5B
SA50-0.58
SA54-0.5B
SA106-0.5B
SA106-0.5BDL
SA102-0.5B
SA109-0.5B

R0S03615 | SA187-0.58 1,2,3,4,6,7,8-HpCDD X A Overall assessment of

oCcDD X data (0)
1,2,3,7,8-PeCDF X
2,3,4,7,8-PeCDF X
1,2,3,4,7,8-HxCDF X
1,2,3,6,7,8-HxCDF X
2,3,4,6,7,8-HxCDF X
1,2,3,7,8,9-HxCDF X
1,2,3,4,6,7,8-HpCDF X
1,2,3,4,7,8,9-HpCDF X
OCDF X
2,3,7,8-TCDF (DB-5 & DB-225) X
R0903615 | SA187-0.5BDL All TCL compounds except X A Overall assessment of
1,2,3,4,6,7,8-HpCDD data (o)
OCDD
1,2,3,7,8-PeCDF
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
2,3,7,8-TCDF (DB-225)

R0O903615 | SA45-0.5B 2,3,7,8-TCDF (DB-5) X A Overall assessment of
SA452009-0.5B data (o)
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSAO05-0.5B
SA50-0.5B
SA54-0.58
SA102-0.5B
SA109-0.5B
SA106-0.5BDL
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SDG

Sample

Compound

Flag

AorP

Reason (Code)

R0903615

SA106-0.5B

2,3,7,6-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
1,2,3,7,8-PeCDF
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
2,3,7,8-TCDF (DB-5 & DB-225)

HKEX XXX HXXXHKX KX X XXX

A Overall assessment of
data (o)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG

R0903615
Modified Final
SDG Sample Compound Concentration AorP Code
R0O203615 | SA45-0.5B OoCDD 1.97U ng/Kg A bl
RO903615 | SA452009-0.5B ocbD 2.16U ng/Kg A bl
R0O803615 | SA153-0.5B ocDD 3.02U ng/Kg A bl
R0903615 | SA54-0.5B 1,2,3,4,6,7,8-HpCDD 0.419U ng/Kg A bl

OCDD
Total HRCDD

0.900U ng/Kg
0.419U ng/Kg

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG R0903615

VALOGIN\TRONOXNG\21495H21.TR3
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Tronox Northgate Henderson
LDC #:__21495H21 VALIDATION COMPLETENESS WORKSHEET Date: ?4/7431?

SDG #.__R0903615 Stage 2B Page:_'/of 7L
Laboratory:_Columbia Analytical Services Reviewer_ XK

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: S 02'7 -5&// 7

1. Technical holding times

1l HRGC/HRMS Instrument performance check

Il Initial calibration

IV. | Routine calibration/I3¢

V. Blanks

V1. | Matrix spike/Matrix spike duplicates

o FPO o oA 1572 — 2, /@,Mzwg.@

£ =

Vil. | Laboratory control samples

Vill. | Regional quality assurance and quality control

IX. Internal standards

= R R R

X. Target compound identifications

Xl. | Compound guantitation and CRQLs / N
Xil. | System performance N
Xili. | Overall assessment of data /C(/\]
XIV. | Field duplicates ,{\/\} % =t=
xv. | Field blanks X FBMQM a—
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
o1
_1r,_ SA45-0.5B /] 11|/>SA106-0.5B 21} 5520%9&29*3*& / 31’ U= %ﬁk
4 ’ SA452009-0.5B /] 127/; SA106-0.5BDL 22 / vl P 0_-‘3457 |
3’/é SA187-0.58 13%8A102-0.5B 23 35 lb{zﬁ & 6 =>
4)/—@ SA187-0.5BLEB P £&— 1ﬁ,/>'SA109—O.58 24 344 P ) 0375 >
5/1/> SA153-0.5B 15 | SA106-0.5BMS 25 35 | l
6?/ SA186-0.5B 16__|SA106-0.5BMSD 26 36
7',9/ | sa185.0.58 17 o7 | p20244 % 37
& /oA RsA05-0.58 18 e ‘#2’3} (! 38
o/ sas0.058 19 26” -l{\> 203347 39
ﬁé/SAM-OEB 20 0 p203327 40
¥ 7
Notes:
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LDC#:21495H21 -
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET

Field Duplicates

Page:_/fof /
Reviewer, %—

2nd Reviewer:__y (
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)
N NA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?
Concentration (ng/Kg) (<50) (ng/Kg) {ng/Kg) Qualificaticns
Compound 1 2 RPD Difference Lirnite {Parent Only)
A 0.189 0.204 0.015 ( <0.952)
B 0.277 0.255 0.022 (<2.38)
c 0.135 0.114 0.021 ' (<2.38)
D 0.413 0.410 0.003 (<2.38)
E 0.462 0.480 0.018 (<2.38)
F 1.10 1.14 0.04 (<2.38)
G 1.97 2.16 0.19 ( <4.76)
H 2.79 3.42 0.63 ( <6.952)
f 1.96 2.27 0.31 (<2.38)
J 1.12 1.23 0.11 (<2.38)
K 3.52 3.67 0.15 (<2.38)
L 2.28 2.46 0.18 (<2.38) |
N 0.461 0.483 0.022 (<2.38)
M 1.55 1.43 0.12 (<2.38)
o] 7.03 6.76 .27 (<2.38)
p 3.16 3.12 0.04 (<2.38)
Q 19.3 19.2 0.1 (<4.78)
R 0.695 1.45 0.755 (<0.952)
] 0.542 1.03 0.488 (<2.38)
T 1.01 212 1.1 (<2.38)
U 2.21 218 0.03 (<2.38)
% 18.4 215 16
w 17.2 18.3 6
X 16.4 17.4 6
Y 14.6 14.3 2
H (DB-225) 1.01 2,10 1.09 _(=£0.952)




LDC Report# 21495121

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: July 1 through July 2, 2009

LDC Report Date: September 27, 2009

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903678

Sample Identification

SA114-0.5B
SA114-0.5BDL
SA114009-0.5B
SA114009-0.5BDL
RSANG6-0.5B
SA82-0.5B
SA82-0.5BDL
RSAK3-0.5B
RSAKS-0.5BDL
SA82-0.5BMS
SA82-0.5BMSD
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Introduction

This data review covers 11 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\21495121.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.

VALOGIN\TRONOXNG\21495/21.TR3 3



l. 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:

VALOGIN\TRONOXNG\21495[121.TR3 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
EQ0900252-01 7/8/09 1,2,3,4,6,7,8-HpCDD 0.189 ng/Kg All samples in SDG
ocDD 0.496 ng/Kg R0903678
1,2,3,4,7,8-HXCDF 0.358 ng/Kg
1,2,3,4,6,7,8-HpCDF 0.609 ng/Kg
OCDF 1.55 ng/Kg
Total HpCDD 0.213 ng/Kg
Total HpCDF 0.609 ng/Kg

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

Sample FB072109-SO (from SDG R0904016) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB072109-SO 7/21/09 1,2,3,4,6,7,8-HpCDD 8.37 pg/L SA82-0.5B
OoCcDD 21.8 pg/L SA82-0.5BDL
1,2,3,4,7,8-HxCDF 6.33 pg/L RSAK3-0.5B
1,2,3,6,7,8-HxCDF 8.57 pg/L RSAKS-0.5BDL
2,3,4,6,7,8-HxCDF 4.04 pg/L
1,2,3,4,6,7,8-HpCDF 43.3 pg/L
1,2,3,4,7,8,9-HpCDF 19.6 pg/L
OCDF 205 pg/L
Total HpCDD 8.37 pg/L
Total HXCDF 18.1 pg/L
Total HpCDF 721 pg/t

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

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 some compounds, the LCS percent
recoveries (%R) were within QC limits and no data were qualified.

VII. Laboratory Control Samples (LCS)

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

VIIl. 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
SA114-0.5BDL *C-0CDD 39 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SA114009-0.5B *C-0CcDD 37 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SA114009-0.5BDL *c-0cDD 29 (40-135) | ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SA82-0.5BDL *c-0CcDD 37 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
RSAK3-0.5B 3¢-2,3,7,8-TCDF 11 (40-135) | 2,3,7,8-TCDF J (all detects) P
3¢C-2,3,7,8-TCDD 29 (40-135) | Total TCDF UJ (all non-detects)
*C-1,2,3,4,6,7,8-HpCDF 30 (40-135) | 2,3,7,8-TCDD
¥c-0CchD 32 (40-135) | Total TCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF
ocDD
OCDF
RSAK3-0.5BDL *Cc-2,3,7,8-TCDF 11 (40-135) | 2,3,7,8-TCDF J (all detects) P
c-2,3,7,8-TCDD 27 (40-135) | Total TCDF UJ (all non-detects)
3¢-1,2,3,4,7,8-HXCDF 34 (40-135) | 2,3,7,8-TCDD
3C-1,2,3,6,7,8-HxCDD 36 (40-135) | Total TCDD
'*C-1,2,3,4,6,7,8-HpCDF 30 (40-135) | 1,2,3,4,7,8-HXCDF
*c-0CcDD 23 (40-135) | 1,2,3,6,7,8-HXCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HxCDF
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF
oCcDD
OCDF
VALOGIN\TRONOXNG\21495121,TR3 6




X. Target Compound Identificatiohs

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

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

1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,8-HxCDD
1,2,3,4,6,7,8-HpCDD
ocDD
2,3,7,8-TCOF
1,2,3,7,8-PeCDF
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

exceeded calibration
range.

be within calibration
range.

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)
J (all detects)

Sample Compound Finding Criteria Flag AorP
SA114-0.5B 1,2,3,4,6,7,8-HpCDD Sample result Reported resuft should [J (all detects) A
SA114009-0.5B | OCDD exceeded calibration be within calibration J (all detects)

2,3,7,8-TCDF range. range. J (all detects)
1,2,3,7,8-PeCDF 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)
RSAN6-0.5B 1,2,3,7,8-PeCDF Sample result Reported resuit should {J (all detects) A
1,2,3,4,7,8-HxCDF exceeded calibration be within calibration J (all detects)
1,2,3,6,7,8-HXCDF range. 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)
2,3,7,8-TCDF (DB-225) J (all detects)
SA82-0.58B 2,3,7,8-TCDF Sample resuit Reported result should |J (all detects) A
1,2,3,7,8-PeCDF exceeded calibration be within calibration J (all detects)
1,2,3,4,7,8-HxCDF range. range. J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
RSAK3-0.5B 2,3,7,8-TCDD Sample result Reported result should |J (all detects) A

VALOGIN\TRONOXNG\21495121.TR3




All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0903678 | 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 R0903678 | All compounds reported as estimated maximum possible | JK (all detects) A
concentration (EMPC).

Raw data were not reviewed for this SDG.

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

SA114-0.5B 1,2,3,4,6,7,8-HpCDD
SA114009-0.5B ocobb
1,2,3,7,8-PeCDF
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
2,3,7,8-TCDF (DB-225)

HKHEXXXXXX XXX XX
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Sample

Compound

Flag

AorP

SA114-0.5BDL
SA114009-0.5BDL

All TCL compounds except
1,2,3,4,6,7,8-HpCDD
ocbb
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-225)

SA82-0.5B

1,2,3,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

2,3,7,8-TCDF (DB-225)

KX XXX X XX

SA82-0.5BDL

All TCL compounds except
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

RSAKS-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
ochD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-225)

HKHXXHKXXXKXHXKXXX XX XX

RSANG-0.58
RSAKS3-0.5BDL

2,3,7,8-TCDF (DB-5)

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

Samples SA114-0.5B and SA114009-0.5B and samples SA114-0.5BDL and SA114009-
0.5BDL were identified as field duplicates. No polychlorinated dioxins/dibenzofurans were
detected in any of the samples with the following exceptions:

Concentration (ng/Kg)
RPD Difference
Compound SA114-0.5B SA114009-0.5B (Limits) (Limits) Flag AorP
2,3,7,8-TCDD 73.5 57.7 24 (<50) - - -
1,2,3,7,8-PeCDD 263 195 30 (<50) - .
1,2,3,4,7,8-HxCDD 213 152 33 (=50) - - -
1,2,3,6,7,8-HxCDD 356 256 33 (=50) - -
1,2,3,7,8,9-HxCDD a7 286 37 (<50) - . .
1,2,3,4,6,7,8-HpCDD 1240 940 28 (<50) - - -
ocoD 1360 1050 26 (<50) - .
2,3,7,8-TCDF 3510 4190 18 (<50) - - -
1,2,3,7,8-PeCDF 2590 2860 10 (<50) - - -
2,3,4,7,8-PeCDF 1440 1530 6 (<50) - -
1,2,3.4,7,8-HXCDF 6050 6620 9 (<50) - - -
1,2,3,6,7,8-HXCDF 3330 3950 17 (<50) - - -
1,2,3,7,8,9-HxCDF 559 725 26 (<50) - -
2,3,4,6,7,8-HxCDF 2070 2290 10 (<50) - - -
1,2,3,4,6,7,8-HpCDF 11500 13600 17 (<50) - - -
1,2,3,4,7,8,9-HpCDF 6040 6870 13 (=50) - -
OCDF 32900 42800 26 (<50) - - -
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Concentration (ng/Kg)
RPD Difference
Compound SA114-0.5B SA114009-0.5B (Limits) (Limits) Flag AorP
Total TCDD 3340 2310 36 (<50) - - -
Total PeCDD 2960 2200 29 (<50) - - -
Total HxCDD 2990 2230 29 (<50) - - -
Total HpCDD 1900 1500 24 (<50) - - -
Total TCDF 33400 42600 24 (<50) - - -
Total PeCDF 21100 23500 11 (<50) - - -
Total HxCDF 25500 19400 27 (<50) - - -
Total HpCDF 26300 24700 6 (<50) - - -
2,3,7,8-TCDF (DB-225) 1120 1380 21 (<50) - - -
Concentration (ng/Kg)
RPD Difference
Compound SA114-0.5BDL SA114009-0.5BDL | (Limits) (Limits) Flag AorbpP
2,3,7,8-TCDD 81.0 77.5 - 3.5 (<65.3) . -
1,2,3,7,8-PeCDD 251 206 - 45 (<138) - -
1,2,3,4,7,8-HxCDD 244 163 - 81 (<138) - -
1,2,3,6,7,8-HxCDD 404 315 - 89 (<138) - -
1,2,3,7,8,9-HxCDD 448 357 - 91 (=<138) - -
1,2,3,4,6,7,8-HpCDD 1250 972 25 (<50) - - -
OCDD 1780 1240 . 540 (<276) J (all detects) A
2,3,7,8-TCDF 3810 5960 44 (<50) - - -
1,2,3,7,8-PeCDF 2180 2960 32 (<50) - - -
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Concentration (ng/Kg)

RPD Difference
Compound SA114-0.5BDL SA114009-0.5BDL | (Limits) (Limits) Flag AorP
2,3,4,7,8-PeCDF 1150 1490 26 (<50) - - -
1,2,3,4,7,8-HXCDF 6930 8090 15 (=50) - - -
1,2,3,6,7,8-HxCDF 3710 4990 29 (<50) - - .
1,2,3,7,8,9-HxCDF 651 680 - 29 (=<138) - -
2,3,4,6,7,8-HxCDF 2210 2670 19 (=50) - - -
1,2,3,4,6,7,8-HpCDF 14600 17700 19 (s50) - - -
1,2,3,4,7,8,9-HpCDF 6710 7480 11 (<50) - - -
OCDF 43200 55000 24 (<50) - . .
2,3,7,8-TCDF (DB-225) 881 1040 17 (<50) - - -

VALOGIN\TRONOXNG\21495121.TR3
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG R0903678

SDG Sample Compound Flag AorP Reason (Code)

R0903678 | SA114-0.5BDL ocDD J (all detects) P Internal standards (%R)

SA114009-0.5B UJ (all non-detects) 0]
SA114009-0.5BDL OCDF J (all detects)
SA82-0.5BDL UJ (all non-detects)

R0903678 | RSAKS3-0.5B 2,3,7,8-TCDF J (all detects) p Internal standards (%R)
Total TCDF UJ (all non-detects) (i)
2,3,7,8-TCDD
Total TCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF
OCDD
OCDF

R0903678 | RSAKS3-0.5BDL 2,3,7,8-TCDF J (all detects) P Internal standards (%R}
Total TCDF UJ (all non-detects) (M
2,3,7,8-TCDD
Total TCDD
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
Total HXxCDF
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HXCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,8-HpCDF
Total HpCDF
OCcDD
OCDF

R0O203678 | SA114-0.5B 1,2,3,4,6,7,8-HpCDD J (all detects) A Project Quantitation Limit

SA114009-0.5B oCcDbD J (all detects) (e)
2,3,7,8-TCDF J (all detects)
1,2,3,7,8-PeCDF 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)

R0S03678 | RSAN6-0.5B 1,2,3,7,8-PeCDF J (all detects) A Project Quantitation Limit
1,2,3,4,7,8-HxCDF J (all detects) (e)
1,2,3,6,7,8-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)
2,3,7,8-TCDF (DB-225) J (all detects)

VALOGIN\TRONOXNG\21495121.TR3
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SDG Sample Compound Flag AorP Reason (Code)

R0O903678 | SA82-0.5B 2,3,7,8-TCDF J (all detects) A Project Quantitation Limit
1,2,3,7,8-PeCDF J (all detects) (e)
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)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)

R0903678 | RSAK3-0.5B 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)
1,2,3,7,8-PeCDF 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)

R0903678 | SA114-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
SA114-0.5BDL the PQL. (sp)
SA114009-0.5B
SA114009-0.5BDL
RSAN6-0.5B
SA82-0.5B
SAB2-0.5BDL
RSAKS-0.5B
RSAKS-0.5BDL

R0O803678 | SA114-0.5B All compounds reported as JK (all detects) A Project Quantitation Limit
SA114-0.5BDL EMPC (k)
SA114009-0.5B
SA114009-0.58DL
RSAN6-0.5B
SA82-0.5B
SA82-0.5BDL
RSAK3-0.5B
RSAKS3-0.5BDL

R0903678 | SA114-0.5B 1,2,3,4,6,7,8-HpCDD X A Overall assessment of
SA114009-0.5B oCcDD X data (0)

1,2,3,7,8-PeCDF X
2,3,4,7,8-PeCDF X
1,2,3,4,7,8-HxCDF X
1,2,3,6,7,8-HxCDF X
2,3,4,6,7,8-HxCDF X
1,2,3,7,8,9-HxCDF X
1,2,3,4,6,7,8-HpCDF X
1,2,3,4,7,8,9-HpCDF X
OCDF X
2,3,7,8-TCDF (DB-225) X

VALOGIN\TRONOXNG\21495121.TR3
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SDG

Sample

Compound

Flag

AorP

Reason (Code)

R0003678

SA114-0.5BDL
SA114009-0.5BDL

All TCL compounds except
1,2,3,4,6,7,8-HpCDD
ocDD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-225)

Overall assessment of
data (o)

R0903678

SA82-0.5B

1,2,3,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXCDF
2,3,4,6,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

2,3,7,8-TCDF (DB-225)

XXX XX XXX

Overall assessment of
data (o)

R0903678

SA82-0.5BDL

All TCL compounds except
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

Overall assessment of
data (o)

R0903678

RSAKS-0.58

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
ocDD
1,2,3,7,8-PeCDF
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
2,3,7,8-TCDF (DB-225)

HKXHKRKHXKHXKXHXKHKX KX XX XX

Overall assessment of
data (o)

R0903678

RSAN6-0.5B
RSAK3-0.5BDL

2,3,7,8-TCDF (DB-5)

Overall assessment of
data (o)

R0203678

SA114-0.5BDL
SA114009-0.5BDL

oCcDD

J (all detects)

Field duplicates
(Difference) (fd)
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
R0903678

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG R0903678

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:__ 21495121 VALIDATION COMPLETENESS WORKSHEET Date:

SDG #__R0903678 Stage 2B Page:_/of 74'

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// "2‘/’*7

. Technical holding times

. HRGC/HRMS Instrument performance check

11l Initial calibration

IV. ] Routine calibration/TQ(/

V. Blanks

/
V1. | Matrix spike/Matrix spike duplicates

DR L s bl

V. | Laboratory control samples L=
VIii. | Regional quality assurance and quality control ,
IX. | Internal standards
X. Target compound identifications
Xl. | Compound quantitation and CRQLs
Xil. | System performance
Xlll. | Overall assessment of data )
XIV. | Field duplicates N | =4+ =2+ AL :
xv. | Field blanks 2 N B =lpd-SD(FRS Jo4pi )
Note: A = Acceptable ND = No compounds detected D = Duplicate 7
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Sa\mples:
-
T% SA114-0.5B %‘}%Asz-o.samso 21 ) ZRO G252 —f/ 31 ) U2 G742 /|
25}7’SA114-0.58DL X2 22 32_l pl039ss A
f 2| SA114009-0.58 _ F13 23 35 (l/f—il 4"(“44— .
?Z, SA114009-0.5BDL X 14 24 344~ P10293 /8/ A
5% RSANG-0.58 X5 25 355 |$ 03T
é-//(f SA82-0.5B <116 26 : 36
7? SA82-0.5BDL £T 17 27 ' e e A37
87731 RSAK3-0.58 £18 25| P2 03R4 38
o7 | RsAK3-05BDL 419 29 [P2033 J A30
107/;, SA82-0.5BMS 20 30(’! ’P 203327 140
\
Notes:
AN

21495121W.wpd
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LDC#:21495121 VALIDATION FINDINGS WORKSHEET Page: _Lof =
SDG#: See Cover Field Duplicates Reviewer_ §——

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

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

Concentration (ng/Kg) (<50) (ng/Kg) (ng/Kg) Qualifications
Compound 1 3 RPD Difference Limits (Parent Only)
A 735 57.7 24 Ne 2 al
B 263 195 30
C 213 162 33
o] 356 256 33
E 417 286 37
F 1240 940 28
G 1360 1050 26
H 3510 4190 18
| 2580 2860 10
J 1440 1530 6
LK 6050 6620 9
L 3330 3950 17
N 559 725 26
M 2070 2290 10
0 115600 13600 17 E
{
P 6040 6870 13
Q 32900 42800 26
R 3340 2310 36
S 2960 2200 29
T 2990 2230 29
U : 1900 1500 24
\ 33400 42600 24
w 21100 23500 11
X 25500 19400 27
Y 26300 24700 6
H (DB-225) 1120 1380 21 \




LDC#:21495121 VALIDATION FINDINGS WORKSHEET Page:ffof_%
SDG#: See Cover Field Duplicates Reviewer:
2nd Reviewer___
ETHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)
/\;__Siﬁﬁ Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?
Concentration (ng/Kg) {<50) (ng/Kg) (ng/Kg) Qualifications
Compound 2 4 RPD Difference Limits (Parent Oniy)
A 81.0 775 35 (<55.3) B
B 251 206 45 (<138)
c 244 163 81 (=138)
D 404 315 89 (<138)
E 448 357 91 (<138)
F 1250 972 25
G 1780 1240 540 (<276) \149% (f
H 3810 5960 44 \
! 2150 2960 32
J 1150 1490 2
K 6930 8090 15 g
L 3710 4990 29 §
N 651 680 29 (<138)
M 2210 2670 19
o 14600 17700 19
P 6710 7480 11
Q 43200 55000 24
H (DB-225) 881 1040 17




LDC Report# 21495K21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: June 26, 2009

LDC Report Date: September 27, 2009

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903584

Sample Identification

SA188-0.5B
SA172-0.5B
SA41-0.5B
SA41-0.5BDL
SA44-0.5B
SA42-0.5B
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Introduction

This data review covers 6 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 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\21495K21.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.

VALOGIN\TRONOXNG\21495K21.TR3 3



I. Technical Holding Times
All technical holding time requirements were met.

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

ll. 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
EQ0800248-01 7/6/09 1,2,3,4,6,7,8-HpCDD 0.126 ng/Kg All samples in SDG
ocbD 0.629 ng/Kg R0003584
OCDF 0.177 ng/Kg
Total HpCDD 0.136 ng/Kg

VALOGIN\TRONOXNG\21495K21,TR3 4



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.

VL. Matrix Spike/Matrix Spike Duplicates

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

Vii. Laboratory Control Samples (LCS)

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

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

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

Sample internal Standards %R (Limits) Compound Flag AorP
SA44-0.5B *c-0CcDD 33 (40-135) | ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-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
SA188-0.58 1,2,3,4,7,8-HxCDF Sample result Reported result should }J (all detects) P
SA44-0.5B 1,2,3,6,7,8-HXCDF exceeded calibration be within calibration J (all detects)

1.2,3,4,6,7,8-HpCDF range. range. J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)

VALOGIN\TRONOXNG\21495K21.TR3 5



Sample Compound Finding Criteria Flag AorP

SA172-0.5B OCDF Sample result Reported result should |J (all detects) P

exceeded calibration be within calibration
range. range.

SA41-0.5B 1,2,3,4,6,7,8-HpCDD Sample resuit Reported result should |J (all detects) A
1,2,3,7,8-PeCDF exceeded calibration be within calibration J (all detects)
2,3,4,7,8-PeCDF range. range. 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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0903584 | 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 R0903584 | All compounds reported as estimated maximum possible | JK (all detects) A
concentration (EMPC).

Raw data were not reviewed for this SDG.

Xll. System Performance

Raw data were not reviewed for this SDG.

Xill, 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:

VALOGIN\TRONOXNG\21495K21.TR3 6



1,2,3,4,6,7,8-HpCDD
1,2,3,7,8-PeCDF
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
2,3,7,8-TCDF (DB-225)

Sample Compound Flag AorP
SA188-0.5B 2,3,7,8-TCDF (DB-5) X A
SA172-0.5B
SA44-0.5B
SA42-0.5B
SA41-0.5B 1,2,3,4,6,7,8-HpCDD X A
1,2,3,7,8-PeCDF X
2,3,4,7,8-PeCDF X
1,2,3,4,7,8-HXCDF X
1,2,3,6,7,8-HXCDF X
2,3,4,6,7,8-HXCDF X
1,2,3,7,8,9-HXCDF X
1,2,3,4,6,7,8-HpCDF X
1,2,3,4,7,8,9-HpCDF X
OCDF X
2,3,7,8-TCDF (DB-5 & DB-225) X
SA41-0.5BDL All TCL compounds except 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.

VALOGIN\TRONOXNG\21495K21.TR3




Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG R0903584

SDG Sample Compound Flag AorP Reason (Code)
R0O903584 | SA44-0.5B OocDD J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)
OCDF J (all detects)
UJ (all non-detects)
R0O903584 | SA188-0.5B 1,2,3,4,7,8-HXCDF J (all detects) P Project Quantitation Limit
SA44-0.5B 1,2,3,6,7,8-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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
R0903584 | SA172-0.5B OCDF J (all detects) P Project Quantitation Limit
()
R0OS03584 | SA41-0.5B 1,2,3,4,6,7,8-HpCDD J (all detects) A Project Quantitation Limit
1,2,3,7,8-PeCDF J (all detects) (e)
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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
R0903584 | SA188-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
SA172-0.5B the PQL. (sp)
SA41-0.5B
SA41-0.5BDL
SA44-0.5B
SA42-0.5B
R0903584 | SA188-0.58B All compounds reported as JK (all detects) A Project Quantitation Limit
SA172-0.5B EMPC (k)
SA41-0.5B
SA41-0.5BDL
SA44-0.5B
SA42-0.5B
R0903584 | SA188-0.5B 2,3,7,8-TCDF (DB-5) X A Overall assessment of
SA172-0.5B data (o)
SA44-0.5B
SA42-0.5B
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SDG Sample Compound Flag AorP Reason (Code)

A Overall assessment of
data (o)

RO903584 | SA41-0.5B 1,2,3,4,6,7,8-HpCDD
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-225)

XXX XXX XX XXX

R0903584 | SA41-0.5BDL All TCL compounds except X A Overall assessment of
1,2,3,4,6,7,8-HpCDD data (o)
1,2,3,7,8-PeCDF
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

2,3,7,8-TCDF (DB-225)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
R0903584

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG R0903584

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #.__21495K21 VALIDATION COMPLETENESS WORKSHEET Date:é’@»7
SDG #__R0903584 Stage 2B Page: 7[of
Laboratory:_Columbia Analytical Services Reviewer: :

2nd Reviewer:; E(

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.

| —
Sampling dates: & /.‘Zé/ /07

l l. Technical holding times

" 1l HRGC/HRMS Instrument performance check

e

" Ilt. | Initial calibration

" IV. | Routine calibration/ICV

4
“ V. |Blanks AN
V1. | Matrix spike/Matrix spike duplicates N 4L\= ,uyf g:?iJ\«{f‘e, A .
Il VIi. | Laboratory control samples wA 4@5/ i l
“ VIIl. | Regional quality assurance and quality control N !

IX. | Internal standards

X. Target compound identifications

XI. | Compound quantitation and CRQLs

Xil. | System performance

Xill. | Overall assessment of data

bR

XIV. | Field duplicates

XV. | Field blanks

a

N |FBteb-st (epstratore7 (0 —

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validatzd Sa\ les:
20,=
1 Tsatss058 111 ZROF pO2H S~ / 21 t Ply3g=] p 31) P=o %24 g -
2 %/SA172-0.SB 12 / 22)#! ﬁéﬁéﬁ- 329 4,><.> 03274 P
377} SA41-0.58 13 257 _lP 10244 > % 334" .£>20 2227
4% SA41-0.5BDL 14 247 ﬂ‘> |0 38 [ ‘/» Aaa |
5‘{/é SA44-0.5B 15 25 \ 35
&/ snaz-0.58 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

21495K21W.wpd
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LDC Report# 2149521

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: July 6 through July 7, 2009

LDC Report Date: September 27, 2009

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0203729

Sample ldentification

SA206-0.5B
RSAL4-0.5B
RSAL4009-0.5B
SA69-0.5B
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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)
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% .

l1L. 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
EQ0900258-01 7/10/09 OCDD 3.72 ng/Kg All samples in SDG
1,2,3,4,7,8-HxCDF 0.730 ng/Kg R0903729
1,2,3,4,6,7,8-HpCDF 2.77 ng/Kg
OCDF 11.5 ng/Kg
Total HXCDF 0.730 ng/Kg
Total HpCDF 2.77 ng/Kg

VALOGIN\TRONOXNG\214951.21.TR3 4



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

Reported Modified Final
Sample Compound Concentration Concentration
SA69-0.5B oCcDD 4.70 ng/Kg 4.70U ng/Kg

Sample FB072109-SO (from SDG R0904016) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB072109-SO 7/21/09 1,2,3,4,6,7,8-HpCDD 8.37 pg/L All samples in SDG
OCDD 21.8 pg/L R0903729
1,2,3,4,7,8-HXCDF 6.33 pg/L
1,2,3,6,7,8-HxCDF 3.57 pg/L
2,3,4,6,7,8-HxCDF 4.04 pg/L.
1,2,3,4,6,7,8-HpCDF 43.3 pg/L
1,2,3,4,7,8,9-HpCDF 19.6 pg/L
OCDF 205 pg/L
Total HpCDD 8.37 pg/L
Total HXCDF 18.1 pg/L
Total HpCDF 72.1 pg/L

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

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.

VIl. Laboratory Control Samples (LCS)

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

Vill. 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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2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HxCDF
1,2,3,4,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HXCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF
1,2,3,4,6,7,8-HpCDD
Total HpCDD
ocDbD

OCDF
1,2,3,6,7,8-HxCDD

Sample Internal Standards %R (Limits) Compound Flag AorP
EQ0900258-01 ¥c-2,3,7,8-TCDD 36 (40-135) | 2,3,7,8-TCDD J (all detects) P
‘ 3C1,2,3,7,8-PeCDF 37 (40-135) | Total TCDD UJ (all non-detects)

3C-1,2,3,4,7,8-HxCDF 37 (40-135) | 1,2,3,7,8-PeCDF

¥C-1,2,3,6,7,8-HxCDD 39 (40-135) | 2,3,4,7,8-PeCDF

*C-1,2,3,4,6,7,8-HpCDF 24 (40-135) | Total PeCDF

¥C-1,2,3,4,6,7,8-HpCDD 21 (40-135) | 1,2,3,4,7,8-HxCDF

#c.0CDD 6 (40-135) 1,2,3,6,7,8-HxCDF

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:

OCDF

exceeded calibration
range.

be within calibration
range.

J (all detects)

Sample Compound Finding Criteria Flag AorP
SA206-0.5B 1,2,3,7,8-PeCDF Sample resuit Reported result should |J (all detects) P
1,2,3,4,7,8-HxCDF exceeded calibration be within calibration J (all detects)
1,2,3,6,7,8-HxCDF range. 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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
RSAL4-0.5B 2,3,7,8-TCDF Sample result Reported result should {J (all detects) P
1,2,3,4,6,7,8-HpCDF exceeded calibration be within calibration J (all detects)
OCDF range. range. J (all detects)
RSAL4009-0.58 | 1,2,3,4,6,7,8-HpCDF Sample result Reported result should |J (all detects) P

All compounds reported below the PQL were qualified as follows:
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Sample Finding Flag AorP
All samples in SDG R0903729 | 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 R0903729 | All compounds reported as estimated maximum possible | JK (all detects) A
concentration (EMPC).

Raw data were not reviewed for this SDG.

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

All samples in SDG R0903729 2,3,7,8-TCDF (DB-5) X A

Data flags are summarized at the end of this report if data has been qualified.
XIV. Field Duplicates
Samples RSAL4-0.5B and RSAL4009-0.5B were identified as field duplicates. No

polychlorinated dioxins/dibenzofurans were detected in any of the samples with the
following exceptions:

Concentration (ng/Kg)
RPD Difference
Compound RSAL4-0.5B RSAL4009-0.5B | (Limits) (Limits) Flag AorP
2,3,7,8-TCDD 5.51 4.50 - 1.01 (=1.04) - -
1,2,3,7,8-PeCDD 18.4 15.7 16 (<50) - -

VALOGIN\TRONOXNG\214951.21.TR3



Concentration (ng/Kg)

RPD Difference
Compound RSAL4-0.5B RSAL4008-0.5B | (Limits) (Limits) Flag AorP
1,2,3,4,7,8-HxCDD 13.9 121 - 1.8 (s2.59) - -
1,2,3,6,7,8-HxCDD 26.4 23.2 13 (<50) - - -
1,2,3,7,8,8-HxCDD 28.5 24.4 16 (<50) - - -
1,2,3,4,6,7,8-HpCDD 90.5 76.9 16 (=<50) - - -
ocoD 104 87.2 18 (=50) - - -
2,3,7,8-TCDF 234 202 15 (<50) - - -
1,2,3,7,8-PeCDF 208 171 20 (=50) - - -
2,3,4,7,8-PeCDF 96,8 86.0 12 (<50) - - .
1,2,3,4,7,8-HxCDF 492 415 17 (<50) - - -
1,2,3,6,7,8-HXCDF 274 243 12 (<50) - - -
1,2,3,7,8,9-HxCDF 45.9 36.8 22 (<50) - - -
2,3,4,6,7,8-HxCDF 167 135 21 (<50) - - -
1,2,3,4,6,7,8-HpCDF 290 822 19 (<50) - - -
1,2,3,4,7,8,9-HpCDF 458 386 17 (=50) - - -
OCDF 3030 2520 18 (<50) - - -
Total TCOD 165 150 10 (<50) - - -
Total PeCDD 201 179 12 (<50) - - -
Total HxCDD an 184 14 (<50) - . .
Total HPCDD 141 121 15 (<50) - - -
Total TCOF 1450 1250 15 (<50) - - -
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Concentration (ng/Kg)

RPD Difference
Compound RSAL4-0.5B RSAL4009-0.5B (Limits) (Limits) Flag AorP
Total PeCDF 1840 1510 20 (=<50) - - -
Total HXCDF 2200 1850 17 (<50) - - -
Total HpCDF 2120 1770 18 (<50) - - -
2,3,7,8-TCDF (DB-225) 110 93.2 17 (=<50) - - -
VALOGIN\TRONOXNG\21495L21.TR3 9




Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG R0903729

SDG Sample Compound Flag AorP Reason (Code)
R0OS03729 | SA206-0.5B 1,2,3,7,8-PeCDF J (all detects) P Project Quantitation Limit
1,2,3,4,7,8-HxCDF J (all detects) (e)
1,2,3,6,7,8-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)
2,3,7,8-TCDF (DB-5 & DB-225) J (all detects)
R0903729 | RSAL4-0.5B 2,3,7,8-TCDF J (all detects) P Project Quantitation Limit
1,2,3,4,6,7,8-HpCDF J (all detects) (e)
OCDF J (all detects)
R0903729 | RSAL4009-0.5B 1,2,3,4,6,7,8-HpCDF J (all detects) P Project Quantitation Limit
OCDF J (all detects) (e)
R0903729 | SA206-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
RSAL4-0.5B the PQL. (sp)
RSAL4009-0.58
SA69-0.5B
R0903729 | SA206-0.5B All compounds reported as JK (all detects) A Project Quantitation Limit
RSAL4-0.5B EMPC (k)
RSAL4009-0.58
SAB9-0.5B
R0903729 | SA206-0.5B 2,3,7,8-TCDF (DB-5) X A Overall assessment of
RSAL4-0.5B data (o)
RSAL4009-0.5B
SA69-0.5B

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG

R0903729
Modified Final
SDG Sample Compound Concentration AorP Code
R0203729 SA69-0.5B OCDD 4.70U ng/Kg A bl

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

Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG R0903729

VALOGIN\TRONOXNG\21495L.21.TR3
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LDC #:.__21495L21

Tronox Northgate Henderson

SDG #.__R0903729
Laboratory:_ Columbia Analytical Services

VALIDATION COMPLETENESS WORKSHEET

Stage 2B

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

Date: #/,

Page: _/ of
Reviewer:
2nd Reviewer:

e
W

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 / o ?
1l HRGC/HRMS Instrument performance check ﬁé’
Ill. | Initial calibration wg
V. | Routine calibrationllé{ A
V. Blanks /W\/
V1. | Matrix spike/Matrix spike duplicates /\/ &’/ / W > BU: 7L7'\Q// -
VIi. | Laboratory control samples %‘ - =l > /
VIIl. | Regional quality assurance and quality control N
IX. | Internal standards /W\]
X. Target compound identifications N
Xl. | Compound quantitation and CRQLs %N
XIl. | System performance N
XIl. | Overall assessment of data AN
XIV. | Field duplicates /W\} $ =243
XV._| Field blanks 4\}\] FROT2(09-Sp (Re9 04015 )
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:
17| saz06-0.58 s\ ul |z80F002652 ) | U2147TT Sk f—éﬂ%ép
2?/, RSAL4-0.58 12 2" | > Lo =249 | 32
3 ! RSAL4009-0.5B 13 23 ( 33
4 SA69-0.5B ¥ l14 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:

21495L21W.wpd



P YAE Wl o

'S9JON

4Q0dH 1101 *A

aaoxH [ejoL "L

400dH-8'2'9'¥'€'Z'L 'O

40084-8'L'Vv'e'Z T

QQOXH-6'8'L'€'2'} 3

4Q0XH [BjoL "X

aqaoed [eel's

JQOXH-6'8°L'€'2'L °N

4Q08d-8'L'€'2'} 'l

QaoxH-8'L'9'e'2't 'a

4G08d 8101 "M

agolieol

4QOXH-8'L'9'¥'E'T "W

4Q0L-8'L'ECT H

QQOxH-8'L'v'e'e'L "D

4Q0L [Bl10L °A

40000

4QOXH-82'9'€'2'L M

agoo o

aQoed-g'L'e'2't '8

QaodH 1eleL N

4Q0dH-6'8'L'p'€'T'} 'd

4QOXH-8'L'Y'ET'L A

gQodH-8'2'9'v'e'2'L 4

aQol-8'L'e's'v

L3IHSHYOM SONIANI4 NOLLVAIVA

(0628 POUIBN 9¥8 MS Yd3) sueInjozuaqiQ/suixoid SWHH/OOYH ‘QOHLIW




pdmyuelq ol

WM. 'PRJOSIAP JOU . payjlenb aiem LOREIIUBOUOO HUEIG POLIBW BL) SBLU[ BAL UIUIM SIIBUILIEILOS Y
"ANINILVYLS ONIMOTIOL IHL A8 Q3IHITVYND I¥IM A370410 LON SLINSIY 1TV "A3I41TvNAD LON IHIM SLINSIN Q310410

uopjesynuap| sjdures _ ai yuerg

1

:sa|dwes pejeIoossy :s3uUn *2U0)
T :ejep sisAleue juelg ~ :8jep uonoeixa jue|g
LN <L F A
N A X
QN. O e 77 Y
. LL°T d
o5l 9| >
s E
A S < HAPAD o-L5¢

uojjesynusp)| ajduies aiyuelg

:se|dlies psieIoossy :S)IUN *2U0)
N Q\ ) § & @/=7/Z -8ep sishjeue \uelg [ ¢/,/7, :8}ep uopIRIIX® jue
‘Mojaq uoneoyiienb des aseaid ‘sek J| ¢ pelBUILIBIUCD JUBIQ Oy} SBAM V/IN N[A

¢XUjBeW yoee 1oy pazkjeue yuejq poyjow e SBan
$YURIQ poyIaW B Yim paleioosse sejdwes || aIapn
" ¥/N. Se payniuep! aje suolsanb sjqesiidde JoN ‘N, Paiomsue suolisanb ||e 10j mojaq suonediijenb aas ases(d

(0628 PoUleiN Vd3) sueinjozuaqiQ/suixolq SWHH/ODYH :GOHLIW
uVﬁlum;mSmm puz :

—& Jemalney : s)ue|g VITT & mﬂ, ~# O0S
..Qr»oﬂ‘&umm LIFHSHIOM SONIANId NOILVAITVA TMW\NMXW”% oan



PAM SNIXOIA OS B41X0u0. 118 dyA

.-—“'H..
‘PeloeIep Jou SE palfiienb a1am s)insa. sjdwes 9say) ‘SAcHE P21S]| 912 UOIZIUBIUCD YURIG Plolj PLIBIOOSSE BU} SO} SAl UILIM SUCHEALS2UDD pUnodwos yim seidwes

ANANSLIVLS ONIMOTIOL FHL AG GAIATIVAT IYUAM 371040 LON SLNSTE TV " dHIAMTYND LON IHIM SLINSTN a310OMID

TOu3]

S09€°0 %7 A
0600 T8l X
81700 58 n
GZ0t S0z )
860°0 o6l d
59120 eey 0
20200 VoY W
81100 15¢€ 7
Go1E0°0 ) v
6010 gz 5
8100 €8 3

Y US60T¢Z04d3
uonesynuap| sjduieg arjueg | - chomEoo

uo a2410) :3dA} yuejg piai4

60/1¢/. :@yep Bundweg
BY/BU  :spun ajdwes paieioossy T/Bd:spun yuej

¢S Siy} ul payuapt syueq pRll aJlop\ VN N/A

XS< _ sojdweg pajeidossy 119U)O / d1esuny

(0628 POUIBI 9¥8 MS VdI) SUBINJOZUBGIC/SUIXOIC SINYH/DDYH :AOHLIW
F T lemainey pug

T Homelney SHUeIH peld I9A0) 89S# ©AS
0] bk LAFHSHUOM SONICANIA NOLLYAIVA [=7SbFfe # 90



PAm'e06 LS LNINOBUIXOIQ\SIBUSHIOM UOHEDHBAVA

I.yﬂuumso_%m puz

G -lameney
10

Nr M...“mmmm

= Q000 8.97E2 105 || H
7 3 IGO0 S L9VES 1 On || O
o GO HEL9ET 100 || 3
N IJGXHELVEZ g || 3
N Q00ea8LE2 10y || @
QOOHEELEC 1 0n || 305036 LET 1 0n || O
QEOLVET O || X GGoLe 520, || 8
Qa000, || 1 30018120y || V
oS PIEPURIS H0eUD - spiepuels [euieN| pesn PIEPUEIS 084D SPJEpUE}S |EUIBIU]
( )
( )
{ )
( )
e — — I“ﬂ v —
( )
( )
( )
( )
o ) = 1]
{ )
_ ( )
( W &) ( , ) =z I
¢ n:-=2) ( \ ) /= 77
j ) vl =) i
(1 "'=2=->) ( ) b= £
Y V=) ( ) 7= =
(M T z) L ) L= >
VO SN T e S A >c = 5SS eI T
SUGHESDIeTD TASE-0v WD) AIeAGIoY % PIEPUEIS (etIoyu| sousIe)eR/al 9E1 eeq r
1 T2pes
- —= =701 < Sead PIERUEIS [BUISII IE ORE) N/S o3 SEM.  V/N
LBUBID %GE L0 U} UIUIIM 8J9M SBLI9A0I8) PIEpUE)S [BUIBIUI |[B 8IY VN

" V/N. SE pauuepi aJe suopsenb sjqedljdde JoN ‘,N, Pesomsue suolsenb |2 10} mojaq suoneayiienb e9s ases|d
(0628 POUIBN 98 MS VYd3) sueinjozuaqi@/suixold SWHH/OOYH ‘AQOHLIN

T

spiepuejs jeuiaju)
LIFHSHUOM SONIANI4 NOLLVAITVA

‘#0as
<# 001



p
12'06¥YNDW0D

SUONEINJ[eIBI 10} 188 SYIOM UCHESIIISA UORE[Noed Sjdulies 905  :sjuslwos)

N == = —Ser—ag0 §f

. _ . |
(ST~ F | SHT=7 =dn= 7

Vil =2 L 2 0 =

K B ZN7A =
| _(3==-8{F 90 e W)
o T & =5~ ]~ 4777 3 = f _
Buipuiy al ejdwes ejeq #

suoneoyeny sejdweg pojeloossy
i Id)ﬂﬁ»\w\ T ) e ~<< mﬂ%

p pue suoinjip sjdwes |le Jos|ja1 0} pajsnipe slem STOYD pue uoneluenb v::o.mEoo
slojoe} esuodsal aAle(es pue suol uogeuenb (g)) prepuels feulsiul 1981100 ay} alop

"(Aressaosu J) siojoe; Jybiem Ai
{punodwios ay; ejeuenb o} pasn (Jyy) E‘ A

WW/N. Se peyiuspi aie suojsenb ejqesydde JoN "N, pasemsue suopsenb | 10} Mojaq suojeoyifenb ass ssesly

(0628 PoUlSIN 9v8 MS Vd3) SUBINOZUSGIA/SUXOIQ SINHH/ODHH ‘QOH1aN

lVﬁl :IBMBINSY puZ
l“ll@ll :1amolney : STTOHO PeModey pue uonejijueny puno woy
~ o/ :ebed 1IIHSHHOM SHNIANI4 NOILYAITIVA




$2°06HAO\OENIXOIQMHMISOOAdM\:O

isjuBLIWoy
- \ , —
(07 < 77y Sg0 W Joml=¢ 5% T
suoneolEND sejduieg pejeoossy Buipusd al ejdweg e1eg #

(e|geidsooe ejep ay) jo Ayjigesn pue Ayenb jleleno ay) sepn V/N mﬂ X M

"ejep ay) Jo Afenb jieienc sy jo uopeulwiep 8y} Juswijdwod o) JuswsBpnl feucisssjoid Buisn pameirel aiem elep oy o) Bulurepad UoEWLIOL B|qE(IBA. |y
"WW/N. S payiuspl are suosenb sjqesldde JoN °,N, pPalamsue suonsanb |[e 10} Mojaq suonesyienb ses eseald

(0628 POUIBIN 9¥8 MS Yd3) sueinjozuaqia/suixolq SWHH/ODHH :AOHLIW

37 :I9MBIABY pug

—5 " 1amainsy BleQq 10 JUSWISSASSY [[BI9A0
fow “mmmn_ ._.mmImv_mO>>wGZ_n_z_n_ZO_._.<Q_._<>




LDC#:21495L21 VALIDATION FINDINGS WORKSHEET Page: _j_of_[
SDG#:_See Cover Field Duplicates Reviewer.__ &

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

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

Concentration (ng/Kg) (<50) (ng/Kg) (ng/Kg) Qualifications
Compound 2 3 RPD Difference Limits (Parent Onlyj

A 5.51 450 1.01 (<1.04) Ny QQ
B 18.4 16.7 16

Cc 13.9 121 1.8 ( <2.59)

D 26.4 23.2 13

E 28.5 24.4 16

F 90.5 76.9 16

G 104 87.2 18

H 234 202 15

( ‘ 208 171 20

J 96.8 86.0 12

K 492 415 17

L 274 243 12

N 45.9 36.8 22

M 167 136 21

0 990 822 19

P 458 386 17

Q 3030 2520 18

R 165 150 10

S 201 179 12

T 211 184 14

U 141 121 15

v 1450 1250 15

W 1840 1510 20

X 2200 1850 17

Y 2120 1770 18

H (DB-225) 110 93.2 17




