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Northgate Environmental Management, Inc. June 15, 2010
1100 Quail Street Ste. 102

Newport Beach, CA 92660

ATTN: Ms. Cindy Arnold

SUBJECT: Tronox LLC Facility, PCS, Henderson, Nevada,
Data Validation

Dear Ms. Arnold,

Enclosed are the final validation reports for the fraction listed below. These SDGs
were received on May 27, 2010. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 23265:
SDG # Fraction

G0D080425, GOD130519, GOD150462 Dioxins/Dibenzofurans
G0D150582, GOD150589, GOD160435

G0D160472, GOD170485, GOD170489

G0D170491, GOD170492, G0OD200427

G0D200558, GOD240497, GOD270515

G0D270522, GOD270529, GOD270573

G0D270574, GOD280571, GOD280586

G0D300450, GOD300454

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

o Standard Operating Procedures (SOP) 40, Data Review/Validation,
BRC 2009

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

° NDEP Guidance, May 2006 __

° USEPA, Contract Laboratory Program National Functional Guidelines
for Polychlorinated Dioxins/Diobenzofurans Data Review, September
2005
Please feel free to contact us if you have any questions.
Sincerely,

Erlinda T. Rauto
Operations Manager/Senior Chemist
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EDD CHECKLIST Page:_ 1 of]
LDC #:_23265 Reviewer: JE
SDG #:G0D080425, GOD130519, G0D150462, GOD150582, GOD150589 2nd Reviewer: BC
G0D160435, GOD160472, GOD170485, GOD170489, G0D170491
G0D170492, G0D200427, G0D200558, G0D240497, GOD270515
G0D270522, G0D270529, GOD270573, G0D270574, G0D270574
G0D280571, G0D280586, GOD300450, GOD300454

Tronox Northgate Henderson Worksheet

EDD Area Findings/Comments

Were EDD anomalies identified? X

i See EDD_discrepancy
If yes, were they corrected or documented for the client? X lform LDC23265 061510.doc

Was the final EDD sent to the client? X

EDD TRONOX 061510-FINAL.DOC version 1.0



Tronox LLC Facility, PCS, Henderson, Nevada
Data Validation Reports
LDC #23265

Dioxins/Dibenzofurans




LDC Report# 23265A21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 6, 2010

LDC Report Date: June 9, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD080425

Sample Identification

SSA06-02-1BPC
SSA06-02-5BPC
RSAQ3-3BPC**
SA169-3BPC
RSAQ3-3BPC_FD
SSA06-02-1BPC_FD
SSAJ8-01-3BPC**
SSA06-02-5BPCMS
SSA06-02-5BPCMSD

**|ndicates sample underwent Stage 4 review
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Introduction

This data review covers 9 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).

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.
Samples indicated by a double asterisk on the front cover underwent a Stage 4

review. A Stage 2B review was performed on all of the other samples. Raw data were

not evaluated for the samples reviewed by Stage 2B criteria since this review is based
on QC data.

VALOGIN\TRONOXNG\23265A21.T34 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness

check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance

A

P

None

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

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

Indicates the data was not significantly impacted by the finding, therefore qualification was
not required.
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I. Technical Holding Times
All technical holding time requirements were met.

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

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% .

The exact mass of 380.9760 of PFK was verified. The static resolving power was at least
10,000 (10% valley definition) for samples on which Stage 4 review was performed. Raw
data were not evaluated for the samples reviewed by Stage 2B criteria.

HI. 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.

The minimum $/N ratio for each target compound was greater than or equal to 2.5 and
greater than or equal to 10 for each recovery and internal standard compound for
samples on which Stage 4 review was performed. Raw data were not evaluated for the
samples reviewed by Stage 2B criteria.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

compounds and less than or equal to 30.0% for labeled compounds with the following
exceptions:
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Affected
Date Compound %D Associated Samples Compound Flag AorP
4/22/10 3C-1,2,3,4,6,7,8-HpCDD 30.1 | RSAQ3-3BPC** 1,2,3,4,6,7,8-HpCDD | J+ (all detects) P
SA169-3BPC
RSAQ3-3BPC_FD
SSA06-02-5BPCMSD
4/27/10 1,2,3,7,8,9-HxCDF 20.2 | SSAJ8-01-3BPC** 1,2,3,7,8,9-HxCDF J+ (all detects) P

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

0110455MB 4/20/10 2,3,7,8-TCDF 0.31 pg/g SSAJ8-01-3BPC**
1,2,3,7,8-PeCDF 0.31 pg/g
1,2,3,4,6,7,8-HpCDF 0.30 pg/g

0106187MB 4/16/10 2,3,7,8-TCDD 0.036 pg/g SSA06-02-1BPC
1,2,3,4,6,7,8-HpCDD 0.14 pg/g SSA06-02-5BPC
OCDD 0.45 pg/g RSAQ3-3BPC**
2,3,7,8-TCDF 0.088 pg/g SA169-3BPC
1,2,3,7,8-PeCDF 0.040 pg/g RSAQ3-3BPC_FD
2,3,4,7,8-PeCDF 0.062 pg/g SSA06-02-1BPC_FD
1,2,3,4,7,8-HxCDF 0.054 pg/g
1,2,3,4,6,7,8-HpCDF 0.076 pg/g
OCDF 0.15 pg/g

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
SSA06-02-1BPC 2,3,7,8-TCDD 0.082 pg/g 0.082U pg/g
1,2,3,4,6,7,8-HpCDD 0.42 pg/g 0.42U pg/g
ocDD 1.4 po/g 1.4U pg/g
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Reported Modified Final
Sample Compound Concentration Concentration
SSA06-02-5BPC 1,2,3,4,6,7,8-HpCDD 0.14 pg/g 0.14U pg/g
ocCDD 0.72 pg/g 0.72U pg/g
2,3,7,8-TCDF 0.12 pg/g 0.12U pg/g
1,2,3,7,8-PeCDF 0.12 pg/g 0.12U pg/g
2,3,4,7,8-PeCDF 0.084 pg/y 0.084U pg/g
1,2,3,4,7,8-HXCDF 0.093 pg/d 0.093U pg/g
1,2,3,4,6,7,8-HpCDF 0.21 pg/g 0.21U pg/g
OCDF 0.49 pg/g 0.49U pg/g
RSAQ3-3BPC** 2,3,7,8-TCDD 0.038 pg/g 0.038U pg/g
1,2,3,4,6,7,8-HpCDD 0.23 pg/g 0.23U pg/g
ocDD 0.61 pg/g 0.61U pg/g
2,3,7,8-TCDF 0.24 pg/g 0.24U pg/g
1,2,3,7,8-PeCDF 0.12 pg/g 0.12U pg/g
2,3,4,7,8-PeCDF 0.13 pg/g 0.13U pg/g
1,2,3,4,7,8-HxCDF 0.20 py/g 0.20U py/g
RSAQ3-3BPC_FD 1,2,3,4,6,7,8-HpCDD 0.43 pg/g 0.43U pg/g
ocDhD 1.1 pg/g 1.1U pg/g
SSA06-02-1BPC_FD 1,2,3,4,6,7,8-HpCDD 0.30 pg/y 0.30U pg/g
ocDhD 0.62 pg/g 0.62U pg/g

Samples FB-04072010-RZD (from SDG GO0D090441), FB04062010-RZB (from SDG
G0D120488), and FB-04072010-RZC (from SDG GOD130519) were identified as field
blanks. No polychlorinated dioxin/dibenzofuran contaminants were found in these blanks
with the following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7110 1,2,3,4,7,8-HxCDD 0.89 pg/L SSAJ8-01-3BPC**

1,2,3,7,8,9-HxCDD 1.5 pg/L

1,2,3,4,6,7,8-HpCDD 2.2 pg/L

0oCDD 8.3 pg/L

1,2,3,4,7,8-HxCDF 1.4 pg/L

1,2,3,6,7,8-HxCDF 1.6 pg/L

2,3,4,6,7,8-HXCDF 1.5 pg/L

1,2,3,7,8,8-HxCDF 1.6 pg/L.

1,2,3,4,6,7,8-HpCDF 1.3 pg/L

1,2,3,4,7,8,9-HpCDF 1.4 pg/L

OCDF 4.1 pg/L

FB04062010-RZB 4/6/10 1,2,3,7,8,9-HxCDD 0.68 pg/L RSAQ3-3BPC**

1,2,3,4,6,7,8-HpCDD 2.5 pg/L SA169-3BPC
ocbD 6.2 pg/L RSAQ3-3BPC_FD
2,3,7,8-TCDF 2.7 pg/L

1,2,3,4,7,8-HxCDF 1.4 pg/L

1,2,3,6,7,8-HxCDF 0.82 pg/L

1,2,3,7,8,9-HxCDF 0.94 pg/L

1,2,3,4,6,7,8-HpCDF 1.8 pg/L

1,2,3,4,7,8,9-HpCDF 1.2 pg/L

OCDF 4.4 pg/L
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Sampling

Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L SSA06-02-1BPC
1,2,3,6,7,8-HxCDD 0.74 pg/L SSA06-02-5BPC
1,2,3,7,8,9-HxCDD 0.82 pg/L SSA06-02-1BPC_FD
1,2,3,4,6,7,8-HpCDD 4.2 pg/L
OoCDD 37 pg/L
2,3,7,8-TCDF 0.57 pg/L
1,2,3,7,8-PeCDF 0.96 pg/L
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/L
1,2,3,6,7,8-HxCDF 0.96 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HxCDF 1.0 pg/L
1,2,3,4,6,7,8-HpCDF 2.1 pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/L
OCDF 6.7 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 MSD percent recoveries (%R) and MS/MSD relative
percent differences (RPD) were not within QC limits for several compounds, the MS or

MSD 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.

VIIi. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
a Stage 4 review was performed. Raw data were not evaluated for the samples reviewed
by Stage 2B criteria.

XI. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following

exceptions:
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Sample Compound Finding Criteria Flag AorP

SA169-3BPC 2,3,7,8-TCDF Sample result exceeded Reported resuit should be |J (all detects) p
1,2,3,4,7,8-HxCDF calibration range. within calibration range. 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)

S8A06-02-1BPC 2,3,7,8-TCDF 2nd column confirmation This compound must be None P

SSA06-02-5BPC was not performed for this | confirmed on the 2nd

RSAQ3-3BPC** compound. column per the method.

RSAQ3-3BPC_FD

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0D080425 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 GOD080425 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

Raw data were not evaluated for the samples reviewed by Stage 2B criteria.
Xll. System Performance

The system performance was acceptable for samples on which a Stage 4 review was
performed. Raw data were not evaluated for the samples reviewed by Stage 2B criteria.

Xlll. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SSA06-02-1BPC and SSA06-02-1BPC _FD and samples RSAQS3-3BPC** and

RSAQ3-3BPC FD were identified as field duplicates. No polychlorinated
dioxins/dibenzofurans were detected in any of the samples with the following exceptions:
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Concentration (pg/g)

RPD Difference
Compound SSA06-02-1BPC |SSA06-02-1BPC_FD| (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 0.082 1.0U - 0.918 (=1.0) - -
1,2,3,7,8-PeCDD 0.19 0.082 - 0.108 (<5.2) - -
1,2,3,4,7,8-HxCDD 0.13 5.2U - 5.07 (<5.2) - -
1,2,3,6,7,8-HxCDD 0.17 0.14 - 0.08 (<5.2) - -
1,2,3,7,8,9-HxCDD 0.19 0.1 - 0.08 (<5.2) - -
1,2,3,4,6,7,8-HpCDD 0.42 0.30 - 0.12 (=5.2) - -
ocDD 1.4 0.62 - 0.78 (=10) - -
2,3,7,8-TCDF 0.91 0.76 - 0.15 (<1.0) - -
1,2,3,7,8-PeCDF 0.62 1.0 - 0.38 (<5.2) - .
2,3,4,7,8-PeCDF 0.39 0.47 - 0.08 (<5.2) - -
1,2,3,4,7,8-HxCDF 0.92 1.6 - 0.68 (<5.2) - -
1,2,3,6,7,8-HxXCDF 0.49 0.85 - 0.36 (<5.2) - -
2,3,4,6,7,8-HxCDF 0.16 0.27 - 0.11 (=5.2) - -
1,2,3,7,8,9-HxCDF 0.19 0.16 - 0.03 (<5.2) - -
1,2,3,4,6,7,8-HpCDF 1.2 2.0 - 0.8 (=5.2) - -
1,2,3,4,7,8,9-HpCDF 0.83 11 - 0.27 (<5.2) - -
OCDF 2.8 44 1.6 (=10) - -
Concentration (pg/g)
RPD Difference
Compound RSAQ3-3BPC** RSAQ3-3BPC_FD (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 0.038 1.0U - 0.962 (<1.0) - -
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Concentration (pg/g)

RPD Difference
Compound RSAQ3-3BPC** RSAQ3-3BPC_FD (Limits) (Limits) Flags AorP
1,2,3,4,7,8-HxCDD 0.066 5.2U . 5.134 (<5.2) . .
1,2,3,6,7,8-HxCDD 0.079 0.10 - 0.021 (<5.2) - -
1,2,3,7,8,9-HxCDD 0.15 0.20 - 0.05 (<5.2) . -
1,2,3,4,6,7,8-HpCDD 0.23 0.43 - 0.2 (<5.2) - .
OoCDD 0.61 1.1 - 0.49 (<10) - -
2,3,7,8-TCDF 0.24 0.64 - 0.4 (<1.0) - -
1,2,3,7,8-PeCDF 0.12 5.2 - 5.08 (<5.2) - -
2,3,4,7,8-PeCDF 0.13 5.2U - 5.07 (<5.2) - .
1,2,3,4,7,8-HxCDF 0.20 0.79 - 0.59 (<5.2) - -
1,2,3,6,7,8-HXCDF 0.11 0.38 - 0.27 (<5.2) - -
2,3,4,6,7,8-HxCDF 0.091 52U - 5109 (<5.2) - -
1,2,3,7,8,9-HxCDF 012 0.33 - 0.21 (<5.2) . .
1,2,3,4,6,7,8-HpCDF 0.39 1.2 - 0.81 (<5.2) - -
1,2,3,4,7,8,9-HpCDF 0.20 0.63 - 0.43 (<5.2) - -
OCDF 0.92 2.8 - 1.88 (<10) - -

VALOGIN\TRONOXNG\23265A21.T34
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Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOD080425

SDG Sample Compound Flag AorP Reason (Code)

G0oD080425 | RSAQ3-3BPC** 1,2,3,4,6,7,8-HpCDD J+ (all detects) P Routine calibration (%D)
SA169-3BPC (c)
RSAQS-3BPC_FD

G0D080425 | SSAJ8-01-3BPC** 1,2,3,7,8,9-HxCDF J+ (all detects) P Routine calibration (%D)

()

G0oDO080425 | SA169-3BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HxCDF J (ali detects) Limit (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)

GOD080425 | SSA06-02-1BPC 2,3,7,8-TCDF None P Project Quantitation
SSA06-02-5BPC Limit (o)
RSAQ3-3BPC**

RSAQ3-3BPC_FD

G0D080425 | SSA06-02-1BPC All compounds reported below J (all detects) A Project Quantitation
SSA06-02-6BPC the PQL. Limit (sp)
RSAQ3-3BPC**

SA169-3BPC
RSAQ3-3BPC_FD
SSA06-02-1BPC_FD
SSAJB-01-3BPC**

G0D080425 | SSA06-02-1BPC All compounds reported as JK (all detects) A Project Quantitation
SSA06-02-5BPC EMPC Limit (k)
RSAQ3-3BPC**

SA169-3BPC
RSAQ3-3BPC_FD
SSA06-02-1BPC_FD
SSAJ8-01-3BPC**

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG

GO0D080425
Modified Final
SDG Sample Compound Concentration AorP Code
G0D080425 SSA06-02-1BPC 2,3,7,8-TCDD 0.082U py/g A bl
1,2,3,4,6,7,8-HpCDD 0.42U pg/g
OCDD 1.4U pg/g
VALOGIN\TRONOXNG\23265A21.T34 11




Modified Final
SDG Sample Compound Concentration AorP Code
G0D080425 SSA06-02-5BPC 1,2,3,4,6,7,8-HpCDD 0.14U pg/g A bl
OocDD 0.72U pg/g
2,3,7,8-TCDF 0.12U pg/g
1,2,3,7,8-PeCDF 0.12U pg/g
2,3,4,7,8-PeCDF 0.084U pg/g
1,2,3,4,7,8-HxCDF 0.093U pg/g
1,2,3,4,6,7,8-HpCDF 0.21U pg/g
OCDF 0.49U pg/g
G0D080425 RSAQS3-3BPC** 2,3,7,8-TCDD 0.038U pg/g A bl
1,2,3,4,6,7,8-HpCDD 0.23U pg/g
OoCDD 0.61U pg/g
2,3,7,8-TCDF 0.24U pg/g
1,2,3,7,8-PeCDF 0.12U pg/g
2,3,4,7,8-PeCDF 0.13U pg/g
1.2,3,4,7,8-HxCDF 0.20U pg/g
G0D080425 RSAQ3-3BPC_FD 1,2,3,4,6,7,8-HpCDD 0.43U pg/g A bl
OCDD 1.1U pg/g
G0D080425 SSA06-02-1BPC_FD 1,2,3,4,6,7,8-HpCDD 0.30U pg/g A bl
OCDD 0.62U pg/g

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0OD080425

No Sample Data Qualified in this SDG

V\LOGIN\TRONOXNG\23265A21.T34
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LDC #.__23265A21

Tronox Northgate Henderson

SDG #:__G0D080425
Laboratory:_ Test America

VALIDATION COMPLETENESS WORKSHEET

Stage 2B/4

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

Date: // v
Page:_/df L_

Reviewer. & —

2nd Reviewer: @ ;

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

Validation Area Comments
I Technical holding times 74» Sampling dates: 4/:/ é/ / / &
Il. | HRGC/HRMS Instrument performance check <A'
1. | Initial calibration %*
IV. | Routine calibration/l/bq oAN
V. | Blanks /OV\/
VI. | Matrix spike/Matrix spike duplicates /ﬁ'/\/
VIi. | Laboratory control samples ’74‘ L. —
VIIl. | Regional quality assurance and quality control N
IX. | Internal standards /W\/
X. ] Target compound identifications 7A’
XI. | Compound quantitation and CRQLs ’5\7[\!
XII. | System performance A
XlI. | Overall assessment of data %
XIV. | Field duplicates /«/\ / DFH+E . 2t s
XV. | Field blanks w FB-0407210-RZD (GOD090441)FB04062010-RZB (G0D120488) FB-
IL 04072010-RZC (G0OD130519)
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: ** level IV
1 SSA06-02-1BPC <} 11 p/ ﬂé/g 7/%5 21 31
2 | SSA06-02-5BPC a2 byoedassirnrDS |2 32
3 RSAQ3-3BPC ** Bl 13 23 33
4 SA169-3BPC 14 24 34
5 RSAQ3-SBPC FD 4| 15 25 35
6 SSA06-02-1BPC FD c |16 26 36
7 ] SSAJ8-01-3BPC ** D17 27 37
8 SSA06-02-5BPCMS 18 28 38
9 SSA06-02-5BPCMSD 19 29 39
10 20 30 40
Notes:

23266A21W wnd



LDC #: 9%&4949/ VALIDATION FINDINGS CHECKLIST Page:_ /of=

SDG #: M Reviewer G§—
2nd Reviewer: F

es| No | NA Findings/Comments '

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

=<

Validation Area

1. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

il. GC/MS instrument performance check

¥

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for ali homologues?

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing
any other unlabeled TCDD isomers < 25% ?

Is the static resolving power at least 10,000 (10% valley definition)?

\Was the mass resolution adequately check with PFK?

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified?

111, Initial calibration

Was the initial calibration performed at 5 concentration levels?

Were all percent relative standard deviations (%RSD) < 20% for unlabeled standards
and < 30% for labeled standards?

Did all calibration standards meet the lon Abundance Ratio criteria?

Was the signal to noise ratio for each target compound > 2.5 and for each recovery
and internal standard > 10?

IV Continuing calibration © = “”

Was a routine calibration performed at the beginning and end of each 12 hour
{|period? )

Were all percent differences (%D) < 20% for unlabeled standards and < 30% for
labeled standards?

Did all routine calibration standardvs meet the fon Abundance Ratio criter_ia?

V. Blanks -

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

Was a method blank performed for each matrix and concentration?

Was there contamination in the method bianks? If yes, please see the Blanks
yalidation completeness worksheet?

NENNENEANE NN E NN NN

VI Matrix spike/Matrix:spike dup |caté‘

lvwere a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix »
in this SDG? If no, indicate which matrix does not have an associated MS/MSD. Soil / /
Water.
Were the MS/MSD percent recoveries (%R) and the relative percent differences /

(RPD) within the QC limits?

VIi. Laboratory control samples - G

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

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

NG

DXN-SW90.DOC version 1.0



VALIDATION FINDINGS CHECKLIST Page:_=>of =

LDC #: éS.;é;ffP/
SDG #_Zex =Py 2o Reviewer. Q——
2nd Reviewer:___f_,_

VIli. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

1X. Internal standards

Were internal standard recoveries within the 40-135% criteria? /7

~

Was the minimum S/N ratio of all internal standard peaks > 10?

X. Target compound identification

For 2,3,7,8 substituted congeners with associated labeled standards, were the
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the
labeled standard?

Y

N\

For 2,3,7.8 substituted congeners without associated labeled standards, were the
relative retention times of the two quantitation peaks within 0.005 time units of the
RRT measured in the routine calibration?

For non-2,3,7,8 substituted congeners, were the retention times of the two
uantitation peaks within RT established in the performance check solution?

\

Did compound spectra contain all characteristic ions listed in the table attached?

Was the lon Abundance Ratio for the two quantitation ions within criteria?

Was the signal to noise ratio for each target compound and labeled standard > 2.5?

Does the maximum intensity of each specified characteristic ion coincide within + 2
seconds (includes labeled standards)?

ANIANIAYAVAAN AN B

For PCDF identification, was any signal (S/N > 2.5, at + seconds RT) detected in the /
corresponding PCDPE channel?

N

Was an acceptable jock mass recorded and monitored?

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

Were compound quantitation and CRQLs adjusted to reflect ali sample dilutions and /
dry weight factors applicable to level 1V validation?

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

Field blanks were identified in this SDG.

Target compounds were detected in the field duplicates. /

Target compounds were detected in the field blanks.

DXN-SW90.DOC version 1.0
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LDC#:23265A21 VALIDATION FINDINGS WORKSHEET Page:_Lof_2~
SDG#:_See Cover Field Duplicates Reviewer,_ OQp—"

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

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

Concentration {pg/g) (<50) (pa/g) (pal/g) Qualifications
Compound 1 6 RPD Difference Limits (Parent Only)
A 0.082 1.0U 0.918 (<1.0)
B 0.19 0.082 0.108 (<5.2)
c 0.13 5.2U 5.07 (<5.2)
D 0.17 0.14 0.03 (<5.2)
E 0.19 0.11 0.08 (<5.2)
F 0.42 0.30 0.12 (<5.2)
G 1.4 0.62 0.78 (<10)
H 0.91 0.76 0.15 (<1.0)
1 0.62 1.0 0.38 (<5.2)
J 0.39 0.47 0.08 (<56.2)
K 0.92 1.6 0.68 (<56.2)
L 0.49 0.85 0.36 (<5.2)
M 0.16 0.27 0.1 (<5.2)
N 0.19 0.16 0.03 (<5.2)
0. . 1.2 2.0 0.8 (<5.2)
P 0.83 1.1 0.27 (<5.2)
Q 2.8 4.4 1.6 (=10)
Concentration (pg/g) {<50) {rg/g) (pa/g) Qualifications
Compound 3 5 RPD Difference Limits (Parent Only)
A 0.038 1.0U 0.962 (<1.0)
C 0.066 5.2U 5.134 (<5.2)
D 0.079 0.10 0.021 (<5.2)
E 0.15 0.20 0.05 (<5.2)
F 0.23 0.43 0.2 (<5.2)
G i 0.61 1.1 0.49 (<10)
H 0.24 0.64 0.4 (<1.0)




LDC#: 23265A21 VALIDATION FINDINGS WORKSHEET Page:_=of =
SDG#: See Cover Field Duplicates Reviewer:
2nd Reviewer:

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

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

Concentration (pg/g) {<50) (pga/g) {pg/g) Qualifications

Compound 3 5 RPD Difference Limits (Parent Only)
1 0.12 5.2U 5.08 (<5.2)
J 0.13 5.2U 5.07 (<5.2)
K 0.20 0.79 0.59 (<5.2)
L 0.11 0.38 0.27 (<5.2)
M 0.091 5.2U 5.109 (<5.2)
N 0.12 0.33 0.21 (<5.2)
0O 0.39 1.2 0.81 (<5.2)
P 0.20 0.63 0.43 (<5.2)
Q 0.92 2.8 1.88 (<10)

V\FIELD DUPLICATES\23265A21.wpd
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VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

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

N/A
N N/A

Were all reported results recalculated and verified for all level IV samples?

Page: / of /

Reviewer:

2nd reviewer: #

Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = (A )(.)(DF)

(ARRF)(V,)(%S)

Example:

F

A, Area of the characteristic ion (EICP) for the Sample 1.D. =

compound to be rmeasured !
A, Area of the characteristic ion (EICP) for the specific

internal standard
I Amount of internal standard added in nanograms Conc. = ( //ﬂm ) (GZW ) (

(ng) A7 272 )V g>e )y%a)/
v, Volume or weight of sample extract in milliliters (ml) f 7 7 7

or grams (g).
RRF Relative Response Factor (average) from the initial = 2. 927 f =

calibration 5
Df Dilution Factor.
%S Percent solids, applicable to soil and solid matrices

only.

Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) ( ) Qualification

RECALC90.21



LDC Report# 23265C21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 8, 2010

LDC Report Date: June 9, 2010

Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD130519

Sample Identification

FB-04072010-RZC
EB-04072010-RZC
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Introduction

This data review covers 2 water 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).

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\23265C21.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness

check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance

A

P

None

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

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

Indicates the data was not significantly impacted by the finding, therefore qualification was
not required.
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I. Technical Holding Times
All technical holding time requirements were met.

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

lll. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:
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Extraction
Method Blank ID Date Compound Concentration Associated Samples
0123308MB 4/19/10 1,2,3,7,8,9-HxCDD 0.88 pg/L All samples in SDG GOD130519
1,2,3,4,6,7,8-HpCDD 1.6 pg/L
oCcDbD 2.6 pg/L
2,3,4,7,8-PeCDF 0.94 pg/L
1,2,3,4,7,8-HxCDF 0.89 pg/L
1,2,3,6,7,8-HxCDF 0.50 pg/L
2,3,4,6,7,8-HxCDF 1.1 pg/L
1,2,3,4,6,7,8-HpCDF 0.93 pg/L
1,2,3,4,7,8,9-HpCDF 0.98 pg/L

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

Reported Modified Final
Sample Compound Concentration Concentration
FB-04072010-RZC 1,2,3,7,8,9-HxCDD 0.82 pg/L 0.82U pg/L
1,2,3,4,6,7,8-HpCDD 4.2 pg/L 4.2U pg/L
2,3,4,7,8-PeCDF 0.67 pg/L 0.67U pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/L 1.1U pg/L
1,2,3,6,7,8-HXCDF 0.96 pg/L 0.96U pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L 1.0U pg/L
1,2,3,4,6,7,8-HpCDF 2.1 pg/L 2.1U pg/L
1.2,3,4,7,8,9-HpCDF 1.5 pg/L 1.5U pg/L
EB-04072010-RZC 1,2,3,7,8,9-HxCDD 0.65 pg/L. 0.65U pg/L
1,2,3,4,6,7,8-HpCDD 5.5 pg/L 5.5U pg/L
2,3,4,7,8-PeCDF 1.0 pg/L 1.0U pg/L
1,2,3,4,7,8-HxCDF 1.8 pg/L 1.8U pg/L
1,2,3,6,7,8-HXCDF 1.1 pg/L 1.1U pg/L
2,3,4,6,7,8-HxCDF 0.97 pg/L 0.97U pg/L
1,2,3,4,6,7,8-HpCDF 4.5 pg/L 4.5U pg/L
1,2,3,4,7,8,9-HpCDF 1.1 pg/L 1.1U pg/L

Sample EB-04072010-RZC was identified as an equipment blank. No polychlorinated
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04072010-RZC 4/8/10 2,3,7,8-TCDD 1.0 pg/L No associated samples in
1,2,3,6,7,8-HxCDD 0.69 pg/L this SDG
1,2,3,7,8,9-HxCDD 0.65 pg/L
1,2,3,4,6,7,8-HpCDD 5.5 pg/L
OCDD 53 pg/L
2,3,7,8-TCDF 2.6 pg/L
1,2,3,7,8-PeCDF 1.5 pg/L
2,3,4,7,8-PeCDF 1.0 pg/L
1,2,3,4,7,8-HxCDF 1.8 pg/L
1,2,3,6,7,8-HXCDF 1.1 pg/L
2,3,4,6,7,8-HXCDF 0.97 pg/L.
1,2,3,4,6,7,8-HpCDF 4.5 pg/L
1,2,3,4,7,8,9-HpCDF 1.1 pg/L
OCDF 12 pg/L
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Sample FB-04072010-RZC 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
FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L No associated samples in
1,2,3,6,7,8-HXCDD 0.74 pg/L this SDG
1,2,3,7,8,9-HxCDD 0.82 pg/L
1,2,3,4,6,7,8-HpCDD 4.2 pg/L
OCDD 37 pg/L
2,3,7,8-TCDF 0.57 pg/L
1,2,3,7,8-PeCDF 0.96 pg/L
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/L
1,2,3,6,7,8-HxCDF 0.96 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HxCDF 1.0 pg/L
1,2,3,4,6,7,8-HpCDF 2.1 pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/L
OCDF 6.7 po/L

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.

VIIl. Regional Quality Assurance and Quality Control
Not applicable.

IX. Internal Standards

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

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:
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Sample Compound Finding Criteria Flag AorP
All samples in 2,3,7,8-TCDF 2nd column confirmation This compound must be None P
SDG GOD130519 was not performed for this | confirmed on the 2nd
compound. column per the method.
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG GOD130519 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 GOD130519 All compounds reported as estimated maximum JK (all detects) A

possible 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

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOD130519

SDG Sample Compound Flag AorP Reason (Code)
GOD130519 | FB-04072010-RZC 2,3,7,8-TCDF None P Project Quantitation
EB-04072010-RZC Limit (o)
G0D130519 | FB-04072010-RZC All compounds reported J (ali detects) A Project Quantitation
EB-04072010-RZC below the PQL. Limit (sp)
GOD130519 | FB-04072010-RZC All compounds reported as JK (all detects) A Project Quantitation
EB-04072010-RZC EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOD130519

Modified Final
SDG Sample Compound Concentration AorP Code
GOD130519 FB-04072010-RZC 1,2,3,7,8,9-HxCDD 0.82U pg/L A bl
1,2,3,4,6,7,8-HpCDD 4.2U pg/L.
2,3,4,7,8-PeCDF 0.67U pg/L
1,2,3,4,7,8-HxCDF 1.1U pg/L
1,2,3,6,7,8-HXCDF 0.96U pg/L
2,3,4,6,7,8-HxCDF 1.0U pg/L.
1,2,3,4,6,7,8-HpCDF 2.1U pg/L
1,2,3,4,7,8,9-HpCDF 1.5U pg/l
GOD130519 EB-04072010-RZC 1,2,3,7,8,9-HxCDD 0.65U pg/L A bl
1,2,3,4,6,7,8-HpCDD 5.5U pg/L
2,3,4,7,8-PeCDF 1.0U pg/L
1,2,3,4,7,8-HxCDF 1.8U pg/l.
1,2,3,6,7,8-HXCDF 1.1U pg/L
2,3,4,6,7,8-HxCDF 0.97U pg/L
1,2,3,4,6,7,8-HpCDF 4.5U pg/L
1,2,3,4,7,8,9-HpCDF 1.1U pg/L

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0D130519

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOD130519

No Sample Data Qualified in this SDG
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LDC #:

Tronox Northgate Henderson
23265C21 VALIDATION COMPLETENESS WORKSHEET

SDG #.__GCD130519
Laboratory: Test America

Stage 2B

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

Date: /o
Page: _/ of” /'
Reviewer._

2nd Reviewer: 6¢

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

Validation Area Comments
B Technical holding times %/ Sampling dates: 4:/ %/ /
Il HRGC/HRMS Instrument performance check 4— / /
. [ Initial calibration
IV. | Routine calibration/l\i(/ }/
V. | Blanks W ”
Vi Matrix spike/Matrix spike duplicates A/ @/"eaﬂz %\é /
VH. | Laboratory control samples %’ '4//74.") / /
VI, | Regicnal quality assurance and quality control N
IX. Internal standards _ﬁ'
X. Target compound identifications N
Xl. | Compound guantitation and CRQLs ’{\N _A—// éﬂz//,PQ —_ \/ﬁfﬁ_ )
XIl. | System performance N /
XL | Overall assessment of data %
XIV. | Field duplicates /\/
XV. | Field blanks /V(/\/ ™ = [ é:g =2
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:

¢ | recdor e Wl lo/o33084/2 | 31
2 | enouor i MAE 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23265C21W.wpd
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LDC Report# 23265D21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 13, 2010

LDC Report Date: June 10, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD150462

Sample Identification

SSAI3-02-1BPC
SSAI3-03-1BPC
SSAKS-01-1BPC
SSAJ3-03-1BPC
SSAI2-01-1BPC**
SA207-12BPC
SSAI3-02-1BPCMS
SSAI3-02-1BPCMSD

**|ndicates sample underwent Stage 4 review
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Introduction

This data review covers 8 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 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).

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.

Samples indicated by a double asterisk on the front cover underwent a Stage 4
review. A Stage 2B review was performed on all of the other samples. Raw data were

not evaluated for the samples reviewed by Stage 2B criteria since this review is 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% .

The exact mass of 380.9760 of PFK was verified. The static resolving power was at least
10,000 (10% valley definition) for samples on which Stage 4 review was performed. Raw
data were not evaluated for the samples reviewed by Stage 2B criteria.

lll. Initial Calibration

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

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

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

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and
greater than or equal to 10 for each recovery and internal standard compound for
samples on which Stage 4 review was performed. Raw data were not evaluated for the
samples reviewed by Stage 2B 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\23265D21.T34 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples

0110455MB 4/20/10 2,3,7,8-TCDF 0.31 pg/g SA207-12BPC
1,2,3,7,8-PeCDF 0.31 pg/g
1,2,3,4,6,7,8-HpCDF 0.30 pg/g

0109260MB 4/19/10 1,2,3,4,6,7,8-HpCDD 0.14 pg/g SSAI3-02-1BPC
OoCDD 0.59 pg/g SSAI3-03-1BPC
2,3,7,8-TCDF 0.28 pg/g SSAK3-01-1BPC
1,2,3,7,8-PeCDF 0.14 pg/g SSAJ3-03-1BPC
1,2,3,4,7,8-HxCDF 0.24 pg/g SSAI2-01-1BPC**
1,2,3,6,7,8-HxCDF 0.14 pg/g
1,2,3,7,8,9-HxCDF 0.086 pg/g
1,2,3,4,6,7,8-HpCDF 0.30 pg/g
1,2,3,4,7,8,9-HpCDF 0.13 pg/g
OCDF 0.63 pg/g

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
SSAI3-02-1BPC 1,2,3,4,6,7,8-HpCDD 0.31 pg/g 0.31U pg/g
ocDhD 0.31 pg/g 0.31U pg/g
2,3,7,8-TCDF 0.34 pg/g 0.34U pg/g
1,2,3,7,8-PeCDF 0.53 pg/gy 0.53U pg/g
SSAI3-03-1BPC 1,2,3,4,6,7,8-HpCDD 0.47 pg/g 0.47U pg/g
OoCcDD 2.8 pd/g 2.8U pg/g
1,2,3,7,8,9-HxCDF 0.22 pg/g 0.22U pg/g
SSAJ3-03-1BPC ocDD 0.87 pg/g 0.87U pg/g
2,3,7,8-TCDF 1.1 pg/g 1.1U pg/g
1,2,3,7,8,9-HxCDF 0.30 py/g 0.30U pg/g

Sample EB-04132010-RIG3-RZD (from SDG G0D150582) was identified as an equipment
blank. No polychlorinated dioxin/dibenzofuran contaminants were found in this blank with
the following exceptions:

V:\LOGIN\TRONOXNG\23265D21.734 5



Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04132010-RIG3-RZD 4/13/10 1,2,3,6,7,8-HxCDD 0.39 pg/L SSAI3-02-1BPC
1,2,3,4,6,7,8-HpCDD 1.3 pg/L SSAI3-03-1BPC
ocDD 3.1 pg/L. SSAK3-01-1BPC
2,3,7,8-TCDF 2.8 pg/L SSAJ3-03-1BPC
1,2,3,7,8-PeCDF 2.3 pg/L SSAI2-01-1BPC**
2,3,4,7,8-PeCDF 1.4 pg/L
1,2,3,4,7,8-HXCDF 4.6 pg/L
1,2,3,6,7,8-HXCDF 2.7 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HXCDF 0.48 pg/L
1,2,3,4,6,7,8-HpCDF 5.9 pg/L
1,2,3,4,7,8,9-HpCDF 2.3 pg/L
OCDF 9.9 pg/L

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

Samples FB-04072010-RZD (from SDG GOD090441) and FB-04072010-RZC (from SDG
GOD130519) were identified as field blanks. No polychlorinated dioxin/dibenzofuran
contaminants were found in these blanks with the following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples

FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HXCDD 0.89 pg/L SSAI3-02-1BPC
1,2,3,7,8,9-HxCDD 1.5 pg/t SSAI3-03-1BPC
1,2,3,4,6,7,8-HpCDD 2.2 pg/L SSAK3-01-1BPC
ocDD 8.3 pg/L SSAJ3-03-1BPC
1,2,3,4,7,8-HXCDF 1.4 pg/L SSAI2-01-1BPC**
1,2,3,6,7,8-HXCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L SA207-12BPC
1,2,3,6,7,8-HxCDD 0.74 pg/L
1,2,3,7,8,9-HxCDD 0.82 py/L
1,2,3,4,6,7,8-HpCDD 4.2 pg/L
ocDbD 37 pg/L
2,3,7,8-TCDF 0.57 pg/L.
1,2,3,7,8-PeCDF 0.96 pg/L.
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HXCDF 1.1 pg/L
1,2,3,6,7,8-HxCDF 0.96 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HXCDF 1.0 pg/L
1,2,3,4,6,7,8-HpCDF 2.1 pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/L.
OCDF 6.7 pg/L

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

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each

matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control
Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAI3-03-1BPC *c-ocDD 22 (40-135) ochD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

SSAJ3-03-1BPC *c-0CcDD 27 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

X. Target Compound ldentifications

All target compound identifications were within validation criteria for samples on which
a Stage 4 review was performed. Raw data were not evaluated for the samples reviewed
by Stage 2B criteria.

Xl. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:

Sample Compound Finding Criteria Fiag AorP
SSAK3-01-1BPC 1,2,3,7,8-PeCDF Sample result exceeded Reported result should be | J (all detects) P
1,2,3,4,7,8-HxCDF calibration range. within calibration range. J (all detects)
1,2,3,6,7,8-HXCDF J (all detects)
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All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG GOD150462 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 GOD150462 All compounds reported as estimated maximum JK (all detects) A

possible concentration (EMPC).

Raw data were not evaluated for the samples reviewed by Stage 2B criteria.

Xll. System Performance

The system performance was acceptable for samples on which a Stage 4 review was
performed. Raw data were not evaluated for the samples reviewed by Stage 2B criteria.

XHIl. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SSAI3-03-1BPC _FD (from SDG GOD150589) and SSAI3-03-1BPC and samples
SSAI2-01-1BPC_FD (from SDG G0OD150589) and SSAI2-01-1BPC were identified as field
duplicates. No polychlorinated dioxins/dibenzofurans were detected in any of the
samples with the following exceptions:

Concentration (pg/g)

RPD Difference

Compound SSAI3-03-1BPC_FD SSAI3-03-1BPC (Limits) (Limits) Flags AorP
1,2,3,7,8-PeCDD 0.12 2.5U 2.38 (<2.5)
1,2,3,4,7,8-HxCDD 0.090 0.061 0.029 (<2.6)
1,2,3,6,7,8-HxCDD 0.24 0.16 0.08 (=<2.6)
1,2,3,7,8,9-HxCDD 0.24 0.17 0.07 (=<2.6)
1,2,3,4,6,7,8-HpCDD 2.8 0.47 2.33 (<2.6)
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Concentration (pg/qg)

RPD Difference
Compound SSAI3-03-1BPC_FD SSAI3-03-1BPC (Limits) (Limits) Flags AorP
ocDhD 59 2.8 - 56.2 (<5.2) J (all detects) A
2,3,7,8-TCDF 0.80 0.49U - 0.31 (<0.49) - -
1,2,3,7,8-PeCDF 0.91 0.72 - 0.19 (<2.6) - -
2,3,4,7,8-PeCDF 0.55 0.33 - 0.22 (<2.6) - -
1,2,3,4,7,8-HxCDF 1.7 1.5 - 0.2 (<2.6) - -
1,2,3,6,7,8-HxCDF 14 1.2 - 0.1 (=2.6) - -
2,3,4,6,7,8-HXCDF 0.29 0.25 - 0.04 (<2.6) - -
1,2,3,7,8,9-HxCDF 0.30 0.22 - 0.08 (<2.6) - -
1,2,3,4,6,7,8-HpCDF 3.9 3.1 - 0.8 (=2.6) - -
1,2,3,4,7,8,9-HpCDF 1.6 1.4 - 0.2 (<2.6) - -
OCDF 16 12 - 4 (<5.2) - -
Concentration (pg/g)
RPD Difference
Compound SSAI2-01-1BPC_FD SSAI2-01-1BPC (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 0.10 0.13 - 0.03 (<0.53) - -
1,2,3,7,8-PeCDD 0.23 0.18 - 0.05 (=<2.6) - -
1,2,3,4,7,8-HxCDD 0.26 0.24 - 0.02 (=2.6) - .
1,2,3,6,7,8-HxCDD 3.3 29 - 0.4 (<2.6) - -
1,2,3,7,8,9-HxCDD 1.3 0.85 - 0.45 (<2.6) - -
1,2,3,4,6,7,8-HpCDD 22 21 5 (<50) - - .
ochD 2.8 36 - 0.8 (<5.3) . -

VALOGIN\TRONOXNG\23265D21.T34 [e)




Concentration (pg/g)

RPD Difference
Compound SSAI2-01-1BPC_FD SSAI2-01-1BPC (Limits) (Limits) Flags AorP

2,3,7,8-TCDF 1.4 23 . 0.9 (<0.53) - -
1,2,3,7,8-PeCDF 2.6 3.8 1.2 (2.6) - -
2,3.4,7,8-PeCDF 1.5 1.7 0.2 (<2.6) - -
1,2,3,4,7,8-HxCDF 8.0 7.1 0.9 (<2.6) - -
1,2,3,6,7,8-HxCDF 4.9 5.7 0.8 (<2.6) - -
2,3,4,6,7,8-HxCDF 1.1 1.3 0.2 (=2.6) - .
1,2,3,7,8,9-HxCDF 0.85 0.61 0.24 (<2.6) - -
1,2,3,4,6,7,8-HpCDF 18 19 5 (<50) - - -
1,2,3,4,7,8,9-HpCDF 7.3 9.0 - 1.7 {<2.6) - -
OCDF 48 60 22 (<50) -
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Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOD150462

sDG Sample Compound Flag AorP Reason (Code)

GOD150462 | SSAI3-03-1BPC OoCcDD J (all detects) P Internal standards (%R)

SSAJ3-03-1BPC UJ (all non-detects) (i)
OCDF J (all detects)
UJ (all non-detects)

G0OD150462 | SSAK3-01-1BPC 1,2,3,7,8-PeCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HxCDF J (all detects) Limit (e)
1,2,3,6,7,8-HxCDF J (all detects)

GO0D150462 | SSAI3-02-1BPC All compounds reported below J (all detects) A Project Quantitation
SSAI3-03-1BPC the PQL. Limit (sp)
SSAK3-01-1BPC
SSAJ3-03-1BPC
SSAI2-01-1BPC**

SA207-12BPC

GOD150462 | SSAI3-02-1BPC All compounds reported as JK (all detects) A Project Quantitation
SSAI3-03-1BPC EMPC Limit (k)
SSAK3-01-1BPC
SSAJ3-03-1BPC
SSAI2-01-1BPC**

SA207-12BPC
GOD150462 | SSAI3-03-1BPC OCDD J (all detects) A Field duplicates
(Difference) (fd)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GO0D150462

Modified Final
SDG Sample Compound Concentration AorP Code
G0D150462 S8AI3-02-1BPC 1,2,3,4,6,7,8-HpCDD 0.31U pg/g A bl
OCDD 0.31U pg/g
2,3,7,8-TCDF 0.34U pg/g
1,2,3,7,8-PeCDF 0.53U pg/g
G0oD150462 SSAI3-03-1BPC 1,2,3,4,6,7,8-HpCDD 0.47U pg/g A bl
OCDD 2.8U po/g
1,2,3,7,8,9-HxCDF 0.22U pg/g
G0OD150462 SSAJ3-03-1BPC OoCcDD 0.87U pg/g A bl
2,3,7,8-TCDF 1.1U pg/g
1,2,3,7,8,9-HxCDF 0.30U py/g
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Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0D150462

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D150462

No Sample Data Qualified in this SDG
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LDC#._ 23265D21

SDG #:___G0D150462

Laboratory: Test America

Tronox Northgate Henderson

VALIDATION COMPLETENESS WORKSHEET Date: 70
Stage 2B/4 Page: "/of /
Reviewer:

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

2nd Reviewer: ?Q

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

il HRGC/HRMS Instrument performance check

Sampling dates: 4/‘//%//&

1l Initial calibration

V. | Routine calibrationM

V. Blanks

VI. | Matrix spike/Matrix spike duplicates

VII. | Laboratory control samples Z@?
VI | Regional quality assurance and quality control
1X. internal standards

X. | Target compound identifications

Not reviewed for Stage 2B validation.

Xl. | Compound quantitation and CRQLs

M

Not reviewed for Stage 2B validation.

XH. | System performance

Not reviewed for Stage 2B validation.

X, | Overall assessment of data

XIV. | Field duplicates

D= 24654 13-03-1BPE_FD, &+554 2-0)- 18P 4

XV. | Field blanks

%ﬁ AR KR L AR

e84

Fb-045T2010 2D (scobo o)) R4 20l 0-R 24D o

Note: A = Acceptable

N = Not provided/applicable

SW = See worksheet

F

ND = No compounds detected

R = Rinsate
FB = Field blank

Validated Samples: ** Indicates sample underwent State 4 validation

=B IL320(2 F —RZD(cF—pblé‘pgg >)

TB Tr1p blank
EB = Equipment blank

1 | SSAI3-02-1BPC*~ P 11 ﬂ/ﬂ 72%0,(/5 21 31
2 | SSAI3-03-1BPC 12 |0/ 0445/45 22 32
3 | SSAK3-01-1BPC 13 23 33
4 | SSAJ3-03-1BPC 14 24 34
5__| SSAI2-01-1BPC X 15 25 35
6 d SA207-12BPC 16 26 36
7 | SSAI3-02-1BPCMS 17 27 37
8 | SSAI3-02-1BPCMSD 18 28 38
9 19 29 39
10 20 30 40
Notes:

23265D21W wpd




LDC #: &%@2/ VALIDATION FINDINGS CHECKLIST Page:_ /of =
SDG #: =224 et Reviewer:

2nd Reviewer: &

es | No | NA Findings/Comments ~

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

g

Validation Area

|. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

1I. GC/MS Instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention fime windows established for all homologues?

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing
any other uniabeled TCDD isomers < 25% ?

Is the static resolving power at least 10,000 (10% valley definition)?

Was the mass resolution adequately check with PFK?

Was the presence of 1,2,8,9-TCDD and 1,3 .4,6,8-PeCDF verified?

i1, Initial calibration

Was the initial calibration performed at 5 concentration levels?

Were all percent relative standard deviations (%RSD) < 20% for unlabeled standards
ar_'!d < 30% for labeled standards?

Did all calibration standards meet the lon Abundance Ratio criteria?

Was the signal to noise ratio for each target compound > 2.5 and for each recovery
and internal standard > 107?

]\\;7;:CbhtihU'lngj':;cialiBf‘aiibn. oA

Was a routine calibration performed at the beginning and end of each 12 hour
{iperiod? )

Were all percent differences (%D) < 20% for unlabeled standards and < 30% for
labeled standards?

Did all routine calibration standardrs meetAthe I‘on Abdndanc_e Ratio criter_ia?

ViBlanks 0

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

Was a method blank performed for each matrix and concentration?

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

KRN AEE] KRR SNRRE [

atrix spike/Matrix spike duplicate:

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

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

f/ll.- Laboratory control sample

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

NN

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

DXN-SW90.DOC version 1.0



LDC # 23324 p > VALIDATION FINDINGS CHECKLIST Page: <Pof =
SDG # Bea cOuy Reviewer:

2nd Reviewer: 9

Viil. Regional Quality Assurance and Quality Control ’
Were performance evaluation (PE) samples performed? /—

Were the performance evaluation (PE) samples within the acceptance limits? 7

IX. Internal standards ) 7 ) P

Were internal standard recoveries within the 40-135% criteria?

Was the minimum S/N ratio of all internal standard peaks > 10? /

X. Target compound identification

For 2,3,7,8 substituted congeners with associated labeled standards, were the
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the
labeled standard?

For 2,3,7,8 substituted congeners without associated labeled standards, were the
relative retention times of the two quantitation peaks within 0.005 time units of the
RRT measured in the routine calibration?

quantitation peaks within RT established in the performance check solution?

Did compound spectra contain all characteristic ions listed in the table attached?

Was the lon Abundance Ratio for the two quantitation ions within criteria?

Was the signal to noise ratio for each target compound and labeled standard > 2.57?

[4
/
For non-2,3,7,8 substituted congeners, were the retention times of the two /
/‘
pad
[4

Does the maximum intensity of each specified characteristic ion coincide within + 2
seconds (includes labeled standards)?

For PCDF identification, was any signal (S/N > 2.5, at + seconds RT) detected in the /
corresponding PCDPE channel?

Was an acceptable lock mass recorded and monitored? /

Xl .Compound;quantltaﬂon/CF\"QLs

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

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

System performance was found to be acceptable.

Overali assessment of data was found to be acceptabie.

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks. /

DXN-SW80.D0C version 1.0
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LDC#:23265D21 VALIDATION FINDINGS WORKSHEET Page: _g)f;_z
SDG#:_See Cover Field Duplicates Reviewer:

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

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

Concentration (pg/g) (<50) (pg/g) (pg/g) Qualifications
Compound SSAI3-03-1BPC_FD 2 RPD Difference Limits (Parent Only)
B 0.12 2.5U 2.38 (<2.5)
C 0.090 0.061 0.029 (<2.6)
D 0.24 0.16 0.08 (<2.6)
E 0.24 0.17 0.07 (<2.6)
F 2.8 0.47 2.33 (<2.6) .
G 59 238 56.2 (<5.2) Thdd= /Ar .
H 0.80 0.49U 0.31 (<0.49) l
1 0.91 0.72 0.19 (<2.6)
J 0.55 0.33 0.22 (<2.6)
K 17 15 0.2 (<2.6)
L 11 1.2 0.1 (<2.6)
M 0.29 0.25 0.04 (<2.6)
N 0.30 0.22 0.08 (<2.6)
(o) 3.9 3.1 0.8 (<2.6)
P 1.6 1.4 0.2 (<2.6)
Q 16 _12 4 _(<5.2)
Concentration (pg/g) (<50) {palg) (pg/g) Qualifications
Compound SSAI2-01-1BPC_FD 5 RPD Difference Limits (Parent Only)
A 0.10 0.13 0.03 (<0.53)
B 0.23 0.18 0.05 (=2.6)
c 0.26 0.24 0.02 (<2.6)
D 3.3 2.9 0.4 (<2.6)
E 1.3 0.85 0.45 (<2.6)
F 22 21 5
G ) 28 3.6 0.8 (<5.3)
H 14 2.3 0.9 (<0.53)




- LDC#: 23265%21 VALIDATION FINDINGS WORKSHEET Page: _jof%_
SDG#:_See Cover Field Duplicates Reviewer:_K

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

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

Concentration (pg/g) (<50) (pa/g) {pa/g) Qualifications
Compound SSAI2-01-1BPC_FD 5 RPD Difference Limits (Parent Only)
i 2.6 38 1.2 (<2.6)
J 1.5 1.7 0.2 (<2.6)
k 8.0 7.1 0.9 (<2.6)
L 4.9 57 0.8 (<2.6)
M 1.1 1.3 0.2 (<2.6)
N 0.85 0.61 0.24 ( <2.6)
(o} 18 19 5
P 7.3 9.0 1.7 (<2.6)
_9 48 60 22

V\FIELD DUPLICATES\23265D21.wpd
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LDC #:23234s>/

SDG #:22¢ &y

VALIDATION FINDINGS WORKSHEET Page: /ot _/
Sample Calculation Verification Reviewer: QP

2nd reviewer: ﬂﬁ

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

N _N/A
N _N/A

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

Concentration = (A ){L.)(DF)

RRF =

Df =
%S =

(A RRP)(V,)(%S)

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

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

Amount of internal standard added in nanograms
(ng)

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

Relative Response Factor (average) from the initial
calibration

Dilution Factor.

Percent solids, applicable to soil and solid matrices
only.

Example:

SamplelD. S . L

cone. = Y2 IVl (deTr )
575944 Vi 2552170,5% W;/!

é’7.7 f?/ﬁ,

Sample ID Compound

Reported Calculated
Concentration Concentration
{ ) { ) Qualification

RECALC90.21
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LDC Report# 23265E21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 13, 2010

LDC Report Date: June 9, 2010

Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD150582

Sample ldentification

EB-04132010-RIG3-RZD
FB-04132010-RIG2-RZE
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Introduction

This data review covers 2 water 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).

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\23265E21.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
hegatives are unlikely to have been reported.

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

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

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

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

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

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

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

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

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

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

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness

check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance

A

P

None

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

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

Indicates the data was not significantly impacted by the finding, therefore qualification was
not required.
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I. Technical Holding Times
All technical holding time requirements were met.

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

lll. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:
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Extraction
Method Blank ID Date Compound Concentration Associated Samples
0111312MB 4/21/10 1,2,3,7,8-PeCDD 0.64 pg/L All samples in SDG GOD150582
1,2,3,4,7,8-HxCDD 0.83 pg/L
1,2,3,6,7,8-HxCDD 1.0 pg/L
1,2,3,7,8,9-HxCDD 1.3 pg/L
1,2,3,4,6,7,8-HpCDD 2.1 pg/L
oCDbD 6.6 pg/L
1,2,3,7,8-PeCDF 0.78 pg/L
2,3,4,7,8-PeCDF 0.79 pg/L
1.2,3,4,7,8-HxCDF 1.2 pg/L
1,2,3,6,7,8-HXCDF 1.2 pg/L
2,3,4,6,7,8-HxCDF 1.6 pa/L
1,2,3,7,8,9-HXCDF 2.2 pg/L
1,2,3,4,6,7,8-HpCDF 1.6 pg/L
1,2,3,4,7,8,9-HpCDF 1.7 pg/L
OCDF 3.5 pg/l

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

Reported Modified Final
Sample Compound Concentration Concentration
EB-04132010-RIG3-RZD 1,2,3,6,7,8-HxCDD 0.39 pg/L 0.39U pg/L
1,2,3,4,6,7,8-HpCDD 1.3 pg/L 1.3U pg/L
OCDD 3.1 pg/L 3.1U pg/L
1,2,3,7,8-PeCDF 2.3 pg/lL 2.3U pg/L
2,3,4,7,8-PeCDF 1.4 pg/t 1.4U pg/L
1,2,3,4,7,8-HXCDF 4.6 pg/L 4.6U pg/L
1,2,3,6,7,8-HxCDF 2.7 pg/L 2.7U pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L 1.0U pg/L
1,2,3,7,8,9-HxCDF 0.48 pg/L 0.48U pg/L
1,2,3,4,6,7,8-HpCDF 5.9 pg/L 5.9U pg/L
1,2,3,4,7,8,9-HpCDF 2.3 pg/L 2.3U pg/L
OCDF 9.9 pg/L 9.9U pg/L
FB-04132010-RIG2-RZE 1,2,3,7,8,9-HxCDD 0.40 pg/L 0.40U pg/L
1,2,3,4,6,7,8-HpCDD 0.65 pg/L 0.65U pg/L
OoCcDD 2.5 pg/L 2.5U pg/L.
1,2,3,4,7,8-HxCDF 0.66 pg/L 0.66U pg/L.
2,3,4,6,7,8-HXCDF 0.41 pg/L 0.41U pg/L
1,2,3,4,6,7,8-HpCDF 0.53 pg/L 0.53U pg/L.
OCDF 0.97 pg/L 0.97U pg/L

Sample EB-04132010-RIG3-RZD was identified as an equipment blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:
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Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04132010-RIG3-RZD 4/13/10 1,2,3,6,7,8-HxCDD 0.39 pg/l. No associated samples in
1,2,3,4,6,7,8-HpCDD 1.3 pg/L this SDG
OoCDD 3.1 pg/L
2,3,7,8-TCDF 2.8 pg/L
1,2,3,7,8-PeCDF 2.3 pg/L
2,3,4,7,8-PeCDF 1.4 pg/L
1,2,3,4,7,8-HxCDF 4.6 pg/L
1,2,3,6,7,8-HxCDF 2.7 pglL
2,3,4,6,7,8-HXxCDF 1.0 pg/L
1,2,3,7,8,9-HXCDF 0.48 pg/L
1,2,3,4,6,7,8-HpCDF 5.9 pg/L
1,2,3,4,7,8,9-HpCDF 2.3 pg/L
OCDF 9.9 py/L

Sample FB-04132010-RIG2-RZE 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
FB-04132010-RIG2-RZE 4/13/10 1,2,3,7,8,9-HxCDD 0.40 pg/L No associated samples in
1,2,3,4,6,7,8-HpCDD 0.65 pg/L this SDG
ocDD 2.5 pg/L
1,2,3,4,7,8-HXCDF 0.66 pg/L
2,3,4,6,7,8-HxCDF 0.41 pg/L
1,2,3,4,6,7,8-HpCDF 0.53 pg/L
OCDF 0.97 pg/L

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.

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

All internal standard recoveries were within QC limits.

VALOGIN\TRONOXNG\23265E21.TR3 6



X. Target Compound Identifications
Raw data were not reviewed for this SDG.
Xl. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:

Sample Compound Finding Criteria Flag AorP
EB-04132010-RIG3-RZD 2,3,7,8-TCDF 2nd column confirmation This compound must be None P
was not performed for this | confirmed on the 2nd
compound. column per the method.

All compounds reported below the PQL were qualified as follows:

Sample Finding - Flag AorP

All samples in SDG GOD150582 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 G0D150582 All compounds reported as estimated maximum JK (all detects) A
possible 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

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0OD150582

SDG Sample Compound Flag AorP Reason (Code)
GOD150582 | EB-04132010-RIG3-RZD 2,3,7,8-TCDF None P Project Quantitation
Limit (o)
G0D150582 | EB-04132010-RIG3-RZD All compounds reported J (all detects) A Project Quantitation
FB-04132010-RIG2-RZE below the PQL. Limit (sp)
GoD150582 | EB-04132010-RIG3-RZD All compounds reported as JK (all detects) A Project Quantitation
FB-04132010-RIG2-RZE EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOD150582

Modified Final
SDG Sample Compound Concentration AorP Code
GoD150582 EB-04132010-RIG3-RZD 1,2,3,6,7,8-HxCDD 0.39U pg/L A bl
1,2,3,4,8,7,8-HpCDD 1.3U pg/L.
oCDD 3.1U pg/L
1,2,3,7,8-PeCDF 2.3U pg/L
2,3,4,7,8-PeCDF 1.4U pg/L.
1,2,3,4,7,8-HxCDF 4.6U pg/L
1,2,3,6,7,8-HxCDF 2.7U pg/L
2,3,4,6,7,8-HXCDF 1.0U pg/L
1,2,3,7,8,9-HXCDF 0.48U pg/L
1,2,3,4,6,7,8-HpCDF 5.9U pg/L
1,2,3,4,7,8,9-HpCDF 2.3U pg/L
OCDF 9.9U pg/L
G0D150582 FB-04132010-RIG2-RZE 1,2,3,7,8,9-HxCDD 0.40U pg/L A bl
1,2,3,4,6,7,8-HpCDD 0.65U pg/L
OoCDD 2.5U pg/L
1,2,3,4,7,8-HXCDF 0.66U pg/L
2,3,4,6,7,8-HxCDF 0.41U pg/L
1,2,3,4,6,7,8-HpCDF 0.53U pg/L
OCDF 0.97U pg/L

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0D150582

No Sample Data Qualified in this SDG
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOD150582

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:_ 23265E21 VALIDATION COMPLETENESS WORKSHEET Date: &, O
SDG #.__GOD150582 Stage 2B Page:_Zof //
Laboratory: Test America Reviewer:

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

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

| I Validation Area I : Comments I
1. Technical holding times Sampling dates: —'4///5//&

1. HRGC/HRMS Instrument performance check

lit. | Initial calibration

V. | Routine calibration/M{

V. Blanks

é;ﬂ\e&(;'( =P _\L(;/(

VI. | Matrix spike/Matrix spike duplicates

S inie

VH. | Laboratory control samples 2,

VIH. | Regional quality assurance and quality control

IX. | Internal standards

X, Target compound identifications

Xl. | Compound quantitation and CRQLs f\N

XIl. | System performance N

XIlt. | Overall assessment of data 76/

XIV. | Field duplicates

XV. | Field blanks /ﬁ/\\ 2z=]. == .

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

1 EB-04132010-RIG3-RZD V\} 11 21 31
2 | FB-04132010-RIG2-RZE /] 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

Notes:

23265E21W.wpd
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LDC Report# 23265F21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 13, 2010

LDC Report Date: June 9, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): G0OD150589

Sample Identification

SSAI3-03-1BPC FD
SSAI2-01-1BPC_FD
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005).

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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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% .

lll. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:
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Extraction
Method Blank ID Date Compound Concentration Associated Samples
0109260MB 4/19/10 1,2,3,4,6,7,8-HpCDD 0.14 py/g All samples in SDG GOD150589
OCDD 0.59 pgy/g
2,3,7,8-TCDF 0.28 pg/g
1,2,3,7,8-PeCDF 0.14 pg/g
1,2,3,4,7,8-HxCDF 0.24 py/g
1,2,3,6,7,8-HXCDF 0.14 pg/g
1,2,3,7,8,9-HxCDF 0.086 pg/g
1,2,3,4,6,7,8-HpCDF 0.30 pg/g
1,2,3,4,7,8,9-HpCDF 0.13 pg/g
OCDF 0.63 pg/g

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
SSAI3-03-1BPC_FD 2,3,7,8-TCDF 0.80 pg/g 0.80U py/g
1,2,3,7,8,9-HxCDF 0.30 pg/g 0.30U pg/g
SSAI2-01-1BPC_FD ocbD 2.8 pg/g 2.8U pg/g

Sample EB-04132010-RIG3-RZD (from SDG G0OD150582) was identified as an equipment
blank. No polychlorinated dioxin/dibenzofuran contaminants were found in this blank with
the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04132010-RIG3-RZD 4/13/10 1,2,3,6,7,8-HxCDD 0.39 pg/L All samples in SDG
1,2,3,4,6,7,8-HpCDD 1.3 pg/L GOD150589
OCDD 3.1 pg/L
2,3,7,8-TCDF 2.8 pg/L
1,2,3,7,8-PeCDF 2.3 pg/L.
2,3,4,7,8-PeCDF 1.4 pg/L
1,2,3,4,7,8-HXCDF 4.6 pg/L
1,2,3,6,7,8-HxCDF 2.7 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HxCDF 0.48 pg/L
1,2,3,4,6,7,8-HpCDF 5.9 pg/L
1,2,3,4,7,8,9-HpCDF 2.3 pg/L
OCDF 9.9 pg/L

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

Sample FB-04072010-RZD (from SDG GOD090441) 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
FB-04072010-RZD 4/7110 1,2,3,4,7,8-HxCDD 0.88 pg/L. All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L GOD150589
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
oCDD 8.3 pg/L
1,2,3,4,7,8-HXCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/lL
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 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. Percent recoveries (%R) and relative percent differences (RPD) were

not within QC limits. Since there were no associated samples, 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.

IX. Internal Standards

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

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

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAI3-03-1BPC_FD | '*C-1,2,3,4,7,8-HxCDF 38 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
*C-1,2,3,4,6,7,8-HpCDD 28 (40-135) | oCDD UJ (all non-detects)
3C-1,2,3,4,6,7,8-HpCDF 25 (40-135) | 1,2,3,4,7,8-HXCDF
*c-oCcDD 10 (40-135) | 1,2,3,6,7,8-HxCDF
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X. Target Compound Identifications
Raw data were not reviewed for this SDG.
Xl. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOD150589 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 GOD150589 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

Raw data were not reviewed for this SDG.

XIl. System Performance

Raw data were not reviewed for this SDG.

Xlli. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SSAI3-03-1BPC_FD and SSAI3-03-1BPC (from SDG G0D150462) and samples
SSAI2-01-1BPC_FD and SSAI2-01-1BPC (from SDG GOD150462) were identified as field

duplicates. No polychlorinated dioxins/dibenzofurans were detected in any of the
samples with the following exceptions:

Concentration (pg/g)

RPD Difference
Compound SSAI3-03-1BPC_FD SSAI3-03-1BPC (Limits) (Limits) Flags AorP
1,2,3,7,8-PeCDD 0.12 2.5U - 2.38 (<2.5)
1,2,3,4,7,8-HxCDD 0.09 0.061 - 0.029 (<2.6)
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Concentration (pg/g)

RPD Difference
Compound SSAI3-03-1BPC_FD SSAI3-03-1BPC (Limits) (Limits) Flags AorP
1,2,3,6,7,8-HxCDD 0.24 0.16 - 0.08 (<2.6) - .
1,2,3,7,8,9-HXxCDD 0.24 0.17 - 0.07 (<2.6) - -
1,2,3,4,6,7,8-HpCDD 2.8 0.47 - 2.33 (<2.6) - -
OoCcDbD 59 2.8 - 56.2 (<5.2) J (all detects) A
2,3,7,8-TCDF 0.80 0.49U - 0.31 (<0.49) - -
1,2,3,7,8-PeCDF 0.91 0.72 - 0.19 (<2.6) - .
2,3,4,7,8-PeCDF 0.55 0.33 - 0.22 (<2.6) - -
1,2,3,4,7,8-HxCDF 1.7 15 - 0.2 (=2.6) - -
1,2,3,6,7,8-HxCDF 1.1 1.2 - 0.1 (s2.6) - -
2,3,4,6,7,8-HxCDF 0.29 0.25 - 0.04 (<2.6) - -
1,2,3,7,8,9-HxCDF 0.30 0.22 - 0.08 (<2.6) - .
1,2,3,4,6,7,8-HpCDF 3.9 3.1 - 0.8 (<2.6) - -
1,2,3,4,7,8,9-HpCDF 1.6 1.4 - 0.2 (<2.6) - -
OCDF 16 12 - 4 (<5.2) - -
Concentration (pg/g)
RPD Difference
Compound S§SAI2-01-1BPC_FD SSAI2-01-1BPC (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 0.10 0.13 - 0.03 (<0.53) - -
1,2,3,7,8-PeCDD 0.23 0.18 - 0.05 (<2.6) - -
1,2,3,4,7,8-HxCDD 0.26 0.24 - 0.02 (<2.6) - -
1,2,3,6,7,8-HxCDD 3.3 2.9 - 0.4 (<2.6) - .
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Concentration (pg/g)

RPD Difference
Compound SSAI2-01-1BPC_FD | SSAI2-01-1BPC (Limits) (Limits) Flags AorP

1,2,3,7,8,9-HxCDD 1.3 0.85 . 0.45 (<2.6) - -
1,2,3,4,6,7,8-HpCDD 22 21 5 (<50) - . -
OCDD 2.8 3.6 - 0.8 (<5.3) - -
2,3,7,8-TCDF 1.4 2.3 - 0.9 (<0.53) - -
1,2,3,7,8-PeCDF 2.6 3.8 - 1.2 (=2.6) - -
2,3,4,7,8-PeCDF 1.5 1.7 - 0.2 (<2.6) - -
1,2,3,4,7,8-HxCDF 8.0 7. . 0.9 (<2.6) . -
1,2,3,6,7,8-HxCDF 4.9 57 - 0.8 (=<2.6) - -
2,3,4,6,7,8-HxCDF 1.4 1.3 - 0.2 (<2.6) - -
1,2,3,7,8,9-HXCDF 0.85 0.61 - 0.24 (<2.6) - -
1,2,3,4,6,7,8-HpCDF 18 19 5 (<50) - - ;
1,2,3,4,7,8,9-HpCDF 7.3 9.0 - 1.7 (<2.6) - -
OCDF 48 60 22 (<50) -
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Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOD150589

SDG Sample Compound Flag AorP Reason (Code)
GOD150589 | SSAI3-03-1BPC_FD 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)
ocDD UJ (all non-detects) (i)
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
GOD150589 | SSAI3-03-1BPC_FD All compounds reported J (all detects) A Project Quantitation
SSAI2-01-1BPC_FD below the PQL. Limit (sp)
GOD150589 | SSAI3-03-1BPC_FD All compounds reported as JK (all detects) A Project Quantitation
SSAI2-01-1BPC_FD EMPC Limit (k)
GOD150589 | SSAI3-03-1BPC_FD OCDD J (all detects) A Field duplicates
(Difference) (fd)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG

G0D150589
Modified Final
SDG Sample Compound Concentration AorP Code
GOD150589 SSAIS-03-1BPC_FD | 2,3,7,8-TCDF 0.80U pg/g A bl
1,2,3,7,8,9-HxCDF 0.30U pg/g
GOD150589 SSAI2-01-1BPC_FD | OCDD 2.8U pg/g A bl

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
GOD150589

Tronox LLC Facility, PCS, Henderson, Nevada

No Sample Data Qualified in this SDG

Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOD150589
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LDC #:

Tronox Northgate Henderson
23265F21 VALIDATION COMPLETENESS WORKSHEET

SDG #.__G0D150589
Laboratory: Test America

Stage 2B

Date:&
Page; % _L

Reviewer,  Q—

2nd Reviewer:

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

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

Validation Area Comments
I. | Technical holding times <’A" Sampling dates: N2, [)
Il HRGC/HRMS Instrument performance check
1. Initial calibration
IV. | Routine calibration/lﬁ{ﬂ
V. | Blanks A\ / ,,
VI. | Matrix spike/Matrix spike duplicates A/\/ Np <Pl d=ss ‘7(" /\/ﬁ é&\ WQ—
VII. | Laboratory control samples Qﬁ" L2 é
VIIl. | Regional quality assurance and quality control N
IX. Internal standards /O/\/
X. Target compound identifications N
Xl. | Compound quantitation and CRQLs 4N
Xil. | System performance N
Xill. | Overall assessment of data %
AW 1D =1+ 5eAI393-18PC, 245chl2-01- BP0 246
XV__| Field blanks VA T’EB 046720 (0-RZD( é@ﬂ«%cr‘zr- | ), 2B-2 132000 P2 E2
Note: A = Acceptable ND = No compounds detected D = Duplicate Cé?jb l g-osl&/;
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 | SSAI3-03-1BPC_FD “| 11 0[ 0‘?—2% ML% 21 31
2 | SSAI2-01-1BPC_FD ‘I/ 12 , 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes
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LDC#:23265F21 VALIDATION FINDINGS WORKSHEET Page:_[of 2
SDG#:_See Cover Field Duplicates Reviewer._ Q—"

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

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

Concentration {pg/g) (<50) (pglg) (pg/g) Qualifications
Compound 1 S$SAI3-03-1BPC RPD Difference Limits (Parent Only)
B 0.12 2.5U 2.38 (<2.5)
C 0.090 0.061 0.029 (<2.6)
D 0.24 0.16 0.08 ( <2.6)
E 0.24 0.17 0.07 (<2.6)
F 2.8 0.47 2.33 (<2.6)
G 59 2.8 56.2 (<5.2) | \\er/"é%/A (-{v( )
H 0.80 0.49U 0.31 ( <0.49) 4
! 0.91 0.72 0.19 (<2.6)
J 0.55 0.33 0.22 (<2.6)
K 1.7 15 0.2 (<2.6)
L 1.1 1.2 0.1 (<2.6)
M 0.29 0.25 0.04 (<2.8)
N 0.30 0.22 0.08 (<2.6)
o] 3.9 3.1 0.8 (<2.6)
P 1.6 1.4 0.2 (<2.6)
Q 16 |12 4 (<5.2)
Concentration (pg/g) (<50) (pa/g) {pg/g) Qualifications
Compound 2 SSAI2-01-1BPC RPD Difference Limits (Parent Only)
A 0.10 0.13 0.03 (<0.53)
B 0.23 0.18 0.05 (<2.6)
C 0.26 0.24 0.02 (<2.6)
D 3.3 2.9 0.4 (<2.6)
E 1.3 0.85 0.45 (<2.6)
F 22 21 5
G 2.8 3.6 0.8 (<5.3)
H 14 2.3 0.9 (<0.53)




LDC#: 23265F21 VALIDATION FINDINGS WORKSHEET Page:_>of =
SDG#: See Cover Field Duplicates Reviewer:

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

Y NNA Were field duplicate pairs identified in this SDG?
Y NNA Were target analytes detected in the field duplicate pairs?

Concentration (pg/g) (<50) (pg/g) (pg/g) Qualifications
Compound 2 SSAI2-01-1BPC RPD Difference Limits (Parent Only)
| 2.6 3.8 1.2 (<2.6)
J 1.5 1.7 0.2 (<2.6)
K 8.0 7.1 0.9 (<2.6)
L 4.9 5.7 0.8 (<2.6)
M . 1.1 1.3 0.2 (<2.6)
N 0.85 0.61 0.24 (<2.6)
o} 18 19 5
P 7.3 9.0 1.7 (<2.6)
Q 48 60 22

VAFIELD DUPLICATES\23265F21.wpd



LDC Report# 23265G21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 14 through April 15, 2010

LDC Report Date: June 9, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD160435

Sample Identification

SSAL4-01-1BPC
SSAL4-02-1BPC
SSAK5-01-1BPC
SSA06-01-1BPC
SSAL2-01-1BPC
SSAL3-01-1BPC
SSAL3-02-1BPC
SSAK4-01-1BPC

VALOGIN\TRONOXNG\23265G21.TR3 1



Introduction

This data review covers 8 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 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).

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\23265G21.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\23265G21.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% .

lil. 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\23265G21.TR3 4



Extraction
Method Blank 1D Date Compound Concentration Associated Samples
0113286MB 4/23/10 OoCcbD 0.75 pg/g SSAL2-01-1BPC
2,3,7,8-TCDF 0.22 pg/g
1,2,3,7,8-PeCDF 0.25 pg/g
1,2,3,4,7,8-HxCDF 0.35 pg/g
1,2,3,4,6,7,8-HpCDF 0.50 pg/g
1,2,3,4,7,8,9-HpCDF 0.16 pg/g
OCDF 0.75 pg/g
0110455MB 4/20/10 2,3,7,8-TCDF 0.31 pg/g SSAL4-01-1BPC
1,2,3,7,8-PeCDF 0.31 pg/g S5AL4-02-1BPC
1,2,3,4,6,7,8-HpCDF 0.30 pg/g SSAKS5-01-1BPC
SSA06-01-1BPC
SSAL3-01-1BPC
SSAK4-01-1BPC
0112236MB 4/22/10 OCDD 0.85 pg/g SSAL3-02-1BPC
1,2,3,4,6,7,8-HpCDF Q.64 pg/g
OCDF 1.3 pg/g

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
SSAL2-01-1BPC OoCDD 3.4 pglg 3.4U pg/g
SSAL3-01-1BPC 2,3,7,8-TCDF 0.90 pg/g 0.90U pg/g
1,2,3,7,8-PeCDF 1.0 pg/g 1.0U py/g

Samples EB-04142010-RIG1-RZC and EB-04142010-RIG2-RZC

(both from SDG

GO0D160472) were identified as equipment blanks. No polychlorinated dioxin/dibenzofuran
contaminants were found in these blanks with the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04142010-RIG1-RZC 4/14/10 1,2,3,4,6,7,8-HpCDD 1.2 pg/L §SA086-01-1BPC
ocDD 9.2 pg/L
2,3,7,8-TCDF 0.50 pg/L
1,2,3,7,8-PeCDF 0.32 pg/l.
1,2,3,4,7,8-HxCDF 0.69 pg/L
1,2,3,6,7,8-HXCDF 0.39 pg/L
2,3,4,6,7,8-HxCDF 0.28 py/L
1,2,3,7,8,9-HxCDF 0.20 pg/L
1,2,3,4,6,7,8-HpCDF 0.79 pg/L
1,2,3,4,7,8,9-HpCDF 0.30 pg/L
OCDF 1.8 pg/L

VALOGIN\TRONOXNG\23265G21.TR3




Sampling

Equipment Blank ID Date Compound Concentration Associated Samples
EB-04142010-RIG2-RZC 4/14/10 1,2,3,6,7,8-HxCDD 0.29 pg/L SSA06-01-1BPC
1,2,3,7,8,9-HxCDD 0.39 pg/L
1,2,3,4,6,7,8-HpCDD 0.77 pg/L
ocDD 2.5 pg/L
2,3,7,8-TCDF 3.3 pg/L
1,2,3,7,8-PeCDF 1.6 pg/L
2,3,4,7,8-PeCDF 0.73 pg/L
1,2,3,4,7,8-HxCDF 4.2 pg/L
1,2,3,6,7,8-HXCDF 2.2 pg/L
2,3,4,6,7,8-HxCDF 0.71 pg/L
1,2,3,7,8,9-HXxCDF 0.43 pg/L
1,2,3,4,6,7,8-HpCDF 6.6 pg/L
1,2,3,4,7,8,9-HpCDF 1.9 pg/L
OCDF 13 pg/L

Sample concentrations were compared to concentrations detected in the equipment

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

Samples FB-04072010-RZC (from SDG GOD130519) and FB-04072010-RZD (from SDG
G0D090441) were identified as field blanks. No polychlorinated dioxin/dibenzofuran

contaminants were found in these blanks with the following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L SSA06-01-1BPC
1,2,3,6,7,8-HxCDD 0.74 pg/L
1,2,3,7,8,9-HxCDD 0.82 pg/L
1,2,3,4,6,7,8-HpCDD 4.2 pg/L
OCDD 37 po/t
2,3,7,8-TCDF 0.57 pg/L
1,2,3,7,8-PeCDF 0.96 pg/L
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/L
1,2,3,6,7,8-HxCDF 0.96 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HXCDF 1.0 pg/L
1,2,3,4,6,7,8-HpCDF 2.1 pg/L
1,2,3,4,7,8,8-HpCDF 1.5 pg/L
OCDF 6.7 pg/L
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L SSAL4-01-1BPC
1,2,3,7,8,9-HxCDD 1.5 pg/L SSAL4-02-1BPC
1,2,3,4,6,7,8-HpCDD 2.2 pg/L SSAK5-01-1BPC
OCDD 8.3 pg/L SSAL2-01-1BPC
1,2,3,4,7,8-HxCDF 1.4 pg/L SSAL3-01-1BPC
1,2,3,6,7,8-HxCDF 1.6 pg/L SSAL3-02-1BPC
2,3,4,6,7,8-HxCDF 1.5 pg/L SSAK4-01-1BPC
1,2,3,7,8,9-HXxCDF 1.6 pg/L
1,2,3.4,6,7,8-HpCDF 1.3 pg/L
1,2,3.4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

VALOGIN\TRONOXNG\23265G21.TR3
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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
not within QC limits. Since there were no associated samples, 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:

UJ (all non-detects)

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAL4-01-1BPC ¥C-0CDD 32 (40-135) | ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSAL4-02-1BPC 3C.0CDD 24 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSA06-01-1BPC *c.ocDD 30 (40-135) | ocDD J (alf detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSAL2-01-1BPC **C-0CDD 22 (40-135) | ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSAL3-01-1BPC *c-ochb 27 (40-135) | ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

X. Target Compound Identifications

Raw data were not reviewed for this SDG.

VALOGIN\TRONOXNG\23265G21.TR3




Xl. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following

exceptions:
Sample Compound Finding Criteria Flag AorP
SSAL4-02-1BPC 1,2,3,7,8-PeCDF Sample result exceeded Reported result should be |J (all detects) P
1,2,3,4,7,8-HxCDF calibration range. within calibration range. 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)
SSAKS5-01-1BPC ocDD Sample result exceeded Reported result should be |J (all detects) P
2,3,7,8-TCDF calibration range. within calibration range. J (all detects)
8SAK4-01-1BPC 1,2,3,7,8-PeCDF Sample result exceeded Reported result should be | J (all detects) P
2,3,4,7,8-PeCDF calibration range. within calibration range. J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG GOD160435 All compounds reported below the PQL. J (ail detects) A
All compounds reported as EMPC were qualified as follows:
Sample Finding Flag AorP
All samples in SDG GOD160435 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

Raw data were not reviewed for this SDG.

Xll. System Pe

rformance

Raw data were not reviewed for this SDG.

Xlll. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0OD160435

sDG Sample Compound Fiag AorP Reason (Code)
GOD160435 | SSAL4-01-1BPC OCDD J (all detects) P Internal standards (%R)
SSAL4-02-1BPC UJ (all non-detects) 0]
SSA06-01-1BPC OCDF J (all detects)
SSAL2-01-1BPC UJ (all non-detects)
SSAL3-01-1BPC
GOD160435 | SSAL4-02-1BPC 1,2,3,7,8-PeCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HxCDF J (all detects) Limit (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)
G0OD160435 | SSAKS5-01-1BPC OoCDD J (all detects) P Project Quantitation
2,3,7,8-TCDF J (all detects) Limit (e)
GOD160435 | SSAK4-01-1BPC 1,2,3,7,8-PeCDF J (all detects) P Project Quantitation
2,3,4,7,8-PeCDF J (all detects) Limit (e)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)

G0D160435 | SSAL4-01-1BPC All compounds reported J (all detects) A Project Quantitation
SSAL4-02-1BPC below the PQL. Limit (sp)
SSAK5-01-1BPC
SSA06-01-1BPC
SS8AL2-01-1BPC
SSAL3-01-1BPC
SSAL3-02-1BPC
SSAK4-01-1BPC

GO0D160435 | SSAL4-01-1BPC All compounds reported as JK (all detects) A Project Quantitation
SSAL4-02-1BPC EMPC Limit (k)
SSAK5-01-1BPC
SSA06-01-1BPC
SSAL2-01-1BPC
SSAL3-01-1BPC
SSAL3-02-1BPC
SSAK4-01-1BPC

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0D160435

Modified Final
SDG Sample Compound Concentration AorP Code
GO0D160435 SSAL2-01-1BPC ocbD 3.4V pg/g A bl

V:\LOGIN\TRONOXNG\23265G21.TR3 10



Modified Final

SDG Sample Compound Concentration AorP Code
GOD160435 SSAL3-01-1BPC 2,3,7,8-TCDF 0.90U pg/g A bl
1,2,3,7,8-PeCDF 1.0U pg/g

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0D160435

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOD160435

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\23265G21.TR3 11



Tronox Northgate Henderson

LDC #:_ 23265G21 VALIDATION COMPLETENESS WORKSHEET Date: &/ /T
SDG #__G0D160435 Stage 2B Page._ /of /.
Laboratory: Test America Reviewer:

2nd Reviewer
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 5

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

. Technical holding times Sampling dates: 4//5‘//9 , 4/{4Aﬂ
7

. HRGC/HRMS Instrument performance check

1. Initial calibration

IV. | Routine calibration/b((
/

V. Blanks

VI. | Matrix spike/Matrix spike duplicates

o =t A — Ny ol

“ @*é% e

VI, | Laboratory control samples AQ«&'
VIH. | Regional quality assurance and quality control ,
IX. Internal standards /6/\/

L~

X. Target compound identifications

X|. | Compound quantitation and CRQLs

Zfﬁkz‘g\z

XII. | System performance
Xill. | Overall assessment of data
XIV. | Field duplicates @Ié&
XV. | Field blanks 4‘/\/ lFﬁ’ﬁ‘ﬁo;Zﬂ ’RZ:D@OLNqﬁ’F‘H ) FB-ttsr20! o( EﬁﬂDI?O_Q E;
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 Sgmples:
“So S -
1 | SSAL4-01-1BPC 1| pf OASERLD 21 31
2 | ssaAL4-02-1BPC 12 lpl12=234 MB 22 32
3 SSAK5-01-1BPC 13 23 33
4 SSAQ08-01-1BPC <14 24 34
5 SSAL2-01-1BPC 15 25 35
6 SSAL3-01-1BPC 16 26 36
7 7| ssaL3-02-18PC 17 27 37
8 SSAK4-01-1BPC 18 28 38
9 19 29 39
10 20 30 40
Notes:

23265G21W.wpd
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LDC Report# 23265H21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 14, 2010

LDC Report Date: June 9, 2010

Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD160472

Sample Identification

EB-04142010-RIG1-RZC
EB-04142010-RIG2-RZC
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Introduction

This data review covers 2 water 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).

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\23265H21.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 resuilt
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\23265H21.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% .

lll. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

VALOGIN\TRONOXNG\23265H21.TR3 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0111312MB 4/21/10 1,2,3,7,8-PeCDD 0.64 pg/L. All samples in SDG G0OD160472
1,2,3,4,7,8-HxCDD 0.83 pg/L.
1,2,3,6,7,8-HxCDD 1.0 pg/L
1,2,3,7,8,9-HxCDD 1.3 pg/L
1,2,3,4,6,7,8-HpCDD 2.1 pg/L.
OoCDbD 6.6 pg/L
1,2,3,7,8-PeCDF 0.78 pg/L.
2,3,4,7,8-PeCDF 0.79 pg/l.
1,2,3,4,7,8-HXCDF 1.2 pg/L.
1,2,3,6,7,8-HXCDF 1.2 pg/l.
2,3,4,6,7,8-HXCDF 1.6 pg/L
1,2,3,7,8,9-HxCDF 2.2 pg/L
1,2,3,4,6,7,8-HpCDF 1.6 pg/L
1,2,3,4,7,8,9-HpCDF 1.7 pg/L
OCDF 3.5 pg/L

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

Reported Modified Final
Sample Compound Concentration Concentration
EB-04142010-RIG1-RZC 1,2,3,4,6,7,8-HpCDD 1.2 pg/L 1.2U pg/L
ocDD 9.2 po/L 9.2U pg/L
1,2,3,7,8-PeCDF 0.32 pg/L 0.32U pg/L
1,2,3,4,7,8-HXCDF 0.69 pg/L 0.69U pg/L
1,2,3,6,7,8-HxCDF 0.39 pg/L 0.39U pg/L
2,3,4,6,7,8-HxCDF 0.28 pg/L 0.28U pg/L
1,2,3,7,8,9-HxCDF 0.20 pg/L. 0.20U pg/L
1,2,3,4,6,7,8-HpCDF 0.79 pg/L 0.79U pg/L
1,2,3,4,7,8,9-HpCDF 0.30 pg/L. 0.30U pg/L
OCDF 1.8 pg/L 1.8U pg/L
EB-04142010-RIG2-RZC 1,2,3,6,7,8-HxCDD 0.29 pg/L 0.29U pg/L
1,2,3,7,8,9-HxCDD 0.39 pgo/L 0.39U pg/L
1,2,3,4,6,7,8-HpCDD 0.77 pg/L 0.77U pyg/L
ocDD 2.5 pg/L 2,5U pg/L
1,2,3,7,8-PeCDF 1.6 pg/L 1.6U pg/L
2,3,4,7,8-PeCDF 0.73 pg/L 0.73U pg/L
1,2,3,4,7,8-HXCDF 4.2 pg/L 4.2U pg/L
1,2,3,6,7,8-HxCDF 2.2 pg/L 2.2U pg/L
2,3,4,6,7,8-HxCDF 0.71 pg/L 0.71U pg/L
1,2,3,7,8,9-HxCDF 0.43 pg/L 0.43U pg/L
1,2,3,4,6,7,8-HpCDF 6.6 pg/L 6.6U pg/L
1,2,3,4,7,8,9-HpCDF 1.9 pg/L 1.9U pg/L
OCDF 13 pg/L 13U pg/L

Samples EB-04142010-RIG1-RZC and EB-04142010-RIG2-RZC were identified as
equipment blanks. No polychlorinated dioxin/dibenzofuran contaminants were found in
these blanks with the following exceptions:
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Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04142010-RIG1-RZC 4/14/10 1,2,3,4,6,7,8-HpCDD 1.2 pg/L No associated samples in
OCDD 9.2 pg/L this SDG
2,3,7,8-TCDF 0.50 pg/L
1,2,3,7,8-PeCDF 0.32 pg/L
1,2,3,4,7,8-HXCDF 0.69 pg/L
1,2,3,6,7,8-HxCDF 0.39 pg/L
2,3,4,6,7,8-HxCDF 0.28 pg/L
1,2,3,7,8,9-HxCDF 0.20 pg/L.
1,2,3,4,6,7,8-HpCDF 0.79 pg/L
1,2,3,4,7,8,9-HpCDF 0.30 pg/lL.
OCDF 1.8 pg/L
EB-04142010-RIG2-RZC 4/14/10 1,2,3,6,7,8-HxCDD 0.29 pg/L No associated samples in
1,2,3,7,8,9-HxCDD 0.39 pg/L this SDG
1,2,3,4,6,7,8-HpCDD 0.77 pg/l.
OoCDD 2.5 pg/L
2,3,7,8-TCDF 3.3 pg/L
1,2,3,7,8-PeCDF 1.6 pg/L
2,3,4,7,8-PeCDF 0.73 pg/L
1,2,3,4,7,8-HXCDF 4.2 pg/L
1,2,3,6,7,8-HxCDF 2.2 pg/l
2,3,4,6,7,8-HxCDF 0.71 pg/L
1,2,3,7,8,9-HxCDF 0.43 pg/L
1,2,3,4,6,7,8-HpCDF 6.6 pg/L
1,2,3,4,7,8,9-HpCDF 1.9 pg/
OCDF 13 po/L

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.

VIIl. Regional Quality Assurance and Quality Control
Not applicable.

IX. Internal Standards

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

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

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:

Sample Compound Finding Criteria Flag AorP
All samples in 2,3,7,8-TCDF 2nd column confirmation This compound must be None P
SDG GOD160472 was not performed for this | confirmed on the 2nd
compound. column per the method.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOD160472 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 GOD160472 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

Raw data were not reviewed for this SDG.

Xil. System Performance

Raw data were not reviewed for this SDG.

Xlll. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOD160472

SDG Sample Compound Flag AorP Reason (Code)
GOD160472 | EB-04142010-RIG1-RZC 2,3,7,8-TCDF None P Project Quantitation
EB-04142010-RiG2-RZC Limit (o)
GOD160472 | EB-04142010-RIG1-RZC All compounds reported J (all detects) A Project Quantitation
EB-04142010-RIG2-RZC below the PQL. Limit (sp)
GO0D160472 | EB-04142010-RIG1-RZC All compounds reported as JK (all detects) A Project Quantitation
EB-04142010-RIG2-RZC EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOD160472

Modified Final
SDG Sample Compound Concentration AorP Code
GOD160472 | EB-04142010-RIG1-RZC 1,2,3,4,6,7,8-HpCDD 1.2U pg/L A bl
ocDD 9.2U pg/L
1,2,3,7,8-PeCDF 0.32U pg/L
1,2,3,4,7,8-HxCDF 0.69U pg/L.
1,2,3,6,7,8-HXCDF 0.39U pg/L
2,3,4,6,7,8-HxCDF 0.28U pg/L
1,2,3,7,8,9-HxCDF 0.20U pg/L
1,2,3,4,6,7,8-HpCDF 0.79U pg/L.
1,2,3,4,7,8,9-HpCDF 0.30U pg/L.
OCDF 1.8U pg/L
G0D160472 | EB-04142010-RIG2-RZC 1,2,3,6,7,8-HxCDD 0.29U pg/L A bl

1,2,3,7,8,9-HxCDD 0.39U pg/L
1,2,3,4,6,7,8-HpCDD 0.77U pg/L
ocDD 2.5U pg/L
1,2,3,7,8-PeCDF 1.8U pg/L.
2,3,4,7,8-PeCDF 0.73U pg/L
1,2,3,4,7,8-HXCDF 4.2U pg/L
1,2,3,6,7,8-HXCDF 2.2U pg/L
2,3,4,6,7,8-HxCDF 0.71U pg/L
1,2,3,7,8,9-HXCDF 0.43U pg/L
1,2,3,4,6,7,8-HpCDF 6.6U pg/L
1,2,3,4,7,8,9-HpCDF 1.9U pg/L

OCDF 13U pg/L.

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0D160472

No Sample Data Qualified in this SDG
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LDC #:

SDG #:

Tronox Northgate Henderson

23265H21 VALIDATION COMPLETENESS WORKSHEET

G0D160472

Laboratory: Test America

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

Stage 2B

Date: éﬁz r0
Page: /ot /
V

Reviewer:

2nd Reviewer: S!h

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
. Technical holding times ﬁ, Sampling dates: ’f/l/#'ﬁ’p
1 HRGC/HRMS Instrument performance check <A*
1. Initial calibration d\
V. | Routine calibration/b(( -<A’
V. | Blanks /(/\/\ /
V1. | Matrix spike/Matrix spike duplicates k\v 1\-9{/(7(% %“Fz\.ﬁo/{
Vil. | Laboratory control samples v&‘ 20= \ \
VIIl. | Regional quality assurance and quality control N
1X. Internal standards A’
X. | Target compound identifications N
X1, Compound quantitation and CRQLs '4’&1
Xll. | System performance N
Xl | Overall assessment of data q\&(
XIV. | Field duplicates ,6\\\
XV. | Field blanks //N = -
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate T8 = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
1 | eB-oara2010-riG1-RZC W] 11 0///5/52/1%& 21 31
2 EB-04142010-RIG2-RZC l/ 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23265H21W.wpd
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LDC Report# 23265121

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 15, 2010

LDC Report Date: June 10, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD170485

Sample Identification

SSA06-03-1BPC
SA129-3BPC
SA129-4BPC
SA175-5BPC
SA175-8BPC**

**|ndicates sample underwent Stage 4 review
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005).

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.
Samples indicated by a double asterisk on the front cover underwent a Stage 4

review. A Stage 2B review was performed on all of the other samples. Raw data were

not evaluated for the samples reviewed by Stage 2B criteria since this review is 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.

. 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% .

The exact mass of 380.9760 of PFK was verified. The static resolving power was at |least
10,000 (10% valley definition) for samples on which Stage 4 review was performed. Raw
data were not evaluated for the samples reviewed by Stage 2B criteria.

lll. Initial Calibration

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

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

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

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and
greater than or equal to 10 for each recovery and internal standard compound for
samples on which Stage 4 review was performed. Raw data were not evaluated for the
samples reviewed by Stage 2B 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\23265121.T34 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0110455MB 4/20/10 2,3,7,8-TCDF 0.31 pg/g SSA06-03-1BPC
1,2,3,7,8-PeCDF 0.31 pg/g SA129-3BPC
1,2,3,4,6,7,8-HpCDF 0.30 pg/g SA129-4BPC
0113206MB 4/23/10 OoCDD 0.75 pg/g SA175-5BPC
2,3,7,8-TCDF 0.22 pg/g SA175-8BPC**
1,2,3,7,8-PeCDF 0.25 pg/g
1,2,3,4,7.8-HXCDF 0.35 pg/g
1,2,3,4,6,7,8-HpCDF 0.50 pg/g
1,2,3,4,7,8,9-HpCDF 0.16 pg/g
OCDF 0.75 pg/g

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

Samples FB-04132010-RIG2-RZE (from SDG GOD150582) and FB-04072010-RZC (from
SDG GOD130519) were identified as field blanks. No polychlorinated dioxin/dibenzofuran
contaminants were found in these blanks with the following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L SSA06-03-1BPC
1,2,3,6,7,8-HxCDD 0.74 pg/L
1,2,3,7,8,9-HxCDD 0.82 pg/L
1,2,3,4,6,7,8-HpCDD 4.2 pg/L
OCDD 37 pg/L
2,3,7,8-TCDF 0.57 pg/L
1,2,3,7,8-PeCDF 0.96 pg/L
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/L
1,2,3,6,7,8-HxCDF 0.96 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HXCDF 1.0 pg/t
1,2,3,4,6,7,8-HpCDF 2.1 pg/L
1,2,3,4,7,8,8-HpCDF 1.5 pg/L
OCDF 6.7 pg/L
FB-04132010-RIG2-RZE 4/13/10 1,2,3,7,8,9-HxCDD 0.40 pg/L. SA129-3BPC
1,2,3,4,6,7,8-HpCDD 0.65 pg/L SA129-4BPC
OoCcDD 2.5 pg/L. SA175-8BPC
1,2,3,4,7,8-HxCDF 0.66 pg/l SA175-8BPC**
2,3,4,6,7,8-HXCDF 0.41 pg/L
1,2,3,4,6,7,8-HpCDF 053 pg/L
OCDF 0.97 pg/L

Sample concentrations were compared to concentrations detected in the field blanks as
required by the QAPP. No sample data was qualified.
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VI. 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
not within QC limits. Since there were no associated samples, 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.

IX. Internal Standards

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

1,2,3,4,7,89-HpCDF
OCDF

Sample Internal Standards %R (Limits) Compound Flag AorP
SSA06-03-1BPC ¥C-1,2,3,4,6,7,8-HpCDF 28 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
'%C-1,2,3,4,6,7,8-HpCDD 32 (40-135) OCcDD UJ (all non-detects)
*c.0oCcDD 16 (40-135) 1,2,3,4,8,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
SA129-3BPC *c-0cDD 35 (40-135) oCDhD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SA129-4BPC ®c-oCcDD 30 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SA175-5BPC c-2,3,7,8-TCDF 36 (40-135) 2,3,7,8-TCDF J (all detects) P
3C-1,2,3,7,8-PeCDF 163 (40-135) | 1,2,3,7,8-PeCDF UJ (all non-detects)
2,3,4,7,8-PeCDF
SA175-8BPC** 13C-1,2,3,4,6,7,8-HpCDF 25 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
¥C-1,2,3,4,6,7,8-HpCDD 31 (40-135) ocDD UJ (all non-detects)
*c-oCcDD 22 (40-135) 1,2,3,4,6,7,8-HpCDF
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X. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
a Stage 4 review was performed. Raw data were not evaluated for the samples reviewed
by Stage 2B criteria.

Xl. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:

Sample Compound Finding Criteria Flag AorP
SA129-3BPC 1,2,3,4,7,8-HxCDF Sample result exceeded Reported resuit should be |J (all detects) P
1,2,3,4,6,7,8-HpCDF | calibration range. within calibration range, J (all detects)
OCDF J (all detects)
SA129-4BPC 2,3,7,8-TCDF Sample result exceeded Reported resuit should be | J (all detects) P
1,2,3,4,7,8-HxCDF calibration range. within calibration range. J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
OCDF J (all detects)
SA175-5BPC 1,2,3,4,6,7,8-HpCDF | Sample result exceeded Reported result should be |J (all detects) A
OCDF calibration range. within calibration range. J (all detects)
SA175-8BPC** 1,2,3,7,8-PeCDF Sample result exceeded Reported result should be | J (all detects) A
2,3,4,7,8-PeCDF calibration range. within calibration 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)
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG GOD170485 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 GOD170485 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

Raw data were not evaluated for the samples reviewed by Stage 2B criteria.
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Xll. System Performance

The system performance was acceptable for samples on which a Stage 4 review was
performed. Raw data were not evaluated for the samples reviewed by Stage 2B criteria.

Xlll. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOD170485

SDG Sample Compound Flag AorP Reason (Code)

GOD170485 | SSAO6-03-1BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)

SA175-8BPC** OCDD UJ (all non-detects) (i)
1,2,3,4,6,7,8-HpCDF
1,2,3.4,7,8,9-HpCDF
OCDF
GOD170485 | SA129-3BPC OCDD J (all detects) P Internal standards (%R)
SA120-4BPC UJ (all non-detects) 0}
OCDF J (all detects)
UJ (all non-detects)

GOD170485 | SA175-5BPC 2,3,7,8-TCDF J (all detects) P Internal standards (%R)
1,2,3,7,8-PeCDF UJ (all non-detects) (i)
2,3,4,7,8-PeCDF

GOD170485 | SA129-3BPC 1,2,3,4,7,8-HxCDF J (all detects) P Project Quantitation
1,2,3,4,6,7,8-HpCDF J (all detects) Limit (e)

OCDF J (all detects)

GOD170485 | SA129-4BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HxCDF J (all detects) Limit (e)
1,2,3,4,6,7,8-HpCDF J (all detects)

OCDF J (all detects)

G0OD170485 | SA175-5BPC 1,2,3,4,6,7,8-HpCDF J (all detects) A Project Quantitation
OCDF J (all detects) Limit (e)

GOD170485 | SA175-8BPC** 1,2,3,7,8-PeCDF J (all detects) A Project Quantitation
2,3,4,7,8-PeCDF J (all detects) Limit (e)
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)

GOD170485 | SSA06-03-1BPC All compounds reported below J (all detects) A Project Quantitation
SA129-3BPC the PQL. Limit (sp)
SA129-4BPC
SA175-5BPC
SA175-8BPC**

G0OD170485 | SSA0O6-03-1BPC All compounds reported as JK (all detects) A Project Quantitation
SA129-3BPC EMPC Limit (k)
SA129-4BPC
SA175-5BPC
SA175-8BPC**

VALOGIN\TRONOXNG\23265121.T34




Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GO0D170485

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOD170485

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:__ 23265121 VALIDATION COMPLETENESS WORKSHEET Date:#/ﬁ
SDG #__G0D170485 Stage 2B/4 Page:_/of /
Laboratory: Test America Reviewer:

2nd Reviewer: \~<o-

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

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

Validation Area Comments
l. Technical holding times ‘A’ Sampling dates: 4//_9//2
il. | HRGC/HRMS Instrument performance check ‘A / /
1. | Initial calibration qg\
iV. | Routine calibration/lw 6"
V. Blanks ! /W\] .
VI. | Matrix spike/Matrix spike duplicates /ﬁ\/ */\/o ﬁb/ A5 45,/" - /\/o @A/Q—
VIil. | Laboratory control samples %5 LZ
VIll. | Regional quality assurance and quality control N
IX. [ Internal standards /6/\/
X. Target compound identifications %" Not reviewed for Stage 2B validation.
Xl. | Compound quantitation and CRQLs AAV/ Not reviewed for Stage 2B validation.
XIl. | System performance ﬂ‘\ Not reviewed for Stage 2B validation.
XHi. | Overall assessment of data <ﬂ\
XIV. | Field duplicates N
XV. | Field blanks /W\/ 04)320[6 ~Rig2-B2E (FpDh( sps8>y
Note: A = Acceptable ND = No compound dete?fejp—rw—m Céfgic:abte |?@"§.“I 4 )
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent State 4 validation

1 | sSA08-03-1BPC 11 |/ o Aea AL 21 31
2 | SA129-3BPC™~ r] 12 ’ &/ 3> S’éA// = 22 32
3 | SA129-4BPC™ 13 23 33
4 | SA175-5BPC*— 14 24 34
5 / SA175-8BPC %% 15 25 35
5 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23265121W.wpd



LDC #: —950?55/-2—/ VALIDATION FINDINGS CHECKLIST Page: Z of ==
SDG#_ Z2s el en Reviewer:

2nd Reviewer___ {~_~

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area Yes { No | NA Findings/Comments ’

i. Technical holding times

All technical holding times were met.

AV

Cooler temperature criteria was met.

1I. GC/MS Instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

T

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing
any other uniabeled TCDD isomers < 25% ?

U

Is the static resolving power at least 10,000 (10% valley definition)?

Was the mass resolution adequately check with PFK?

Was the presence of 1,2,8,9-TCDD and 1,3,4.6,8-PeCDF verified?

111, initial calibration

Was the initial calibration performed at 5 concentration levels?

Were all percent relative standard deviations (%RSD) < 20% for unlabeied standards
and < 30% for labeled standards?

Did all calibration standards meet the lon Abundance Ratio criteria?

NAAYMNENNNNEN

Was the signal to noise ratio for each target compound > 2.5 and for each recovery
and internal sﬁandard > 107

lV;'Contlnu:ng'béligrailon.-' St

Was a routine calibration performed at the beginning and end of each 12 hour
{|period? )

Were all percent differences (%D) < 20% for unlabeled standards and < 30% for
labeled standards?

INENE

Did all routine calibration standards meet the lon Abundance Ratio criterja?

V. Blanks

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

Was a method blank performed for each matrix and concentration?

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

Vi:Matrix spike/Matrix-spike diplicate:

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

Water.

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

\;"/Jl: l:aboratory control'samples

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction baich?

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

NN

DXN-SW90.DOC version 1.0



LDC # & 334 | :a[ VALIDATION FINDINGS CHECKLIST Page: =>of =
SDG #: _'/23 &0 h o~ Reviewer:

2nd Reviewer: po—

VIiil. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

1X. Internal standards

Were internal standard recoveries within the 40-135% criteria?

N

Was the minimum S/N ratio of all internal standard peaks > 10?7

X. Target compound identification

For 2,3,7,8 substituted congeners with associated labeled standards, were the
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the
labeled standard?

<

For 2,3,7,8 substituted congeners without associated labeled standards, were the
relative retention times of the two quantitation peaks within 0.005 time units of the
RRT measured in the routine calibration?

For non-2,3,7,8 substituted congeners, were the retention times of the two
quantitation peaks within RT established in the performance check solution?

Did compound spectra contain all characteristic ions listed in the table attached?

T

Was the lon Abundance Ratio for the two quantitation ions within criteria?

Was the signal to noise ratio for each target compound and labeled standard > 2.5

Does the maximum intensity of each specified characteristic ion coincide within + 2
seconds (includes labeled standards)?

AMANANARNAN

For PCDF identification, was any signal (S/N > 2.5, at + seconds RT) detected in the /
corresponding PCDPE channel?

Was an acceptable lock mass recorded and monitored?

Xl.-.Compound:quantitation/CRQ

A

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

NI D)

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

Overall assessment of data was found to be acceptable. /

Field duplicate pairs were identified in this SDG. /

Target compounds were detected in the field duplicates. ]

Field blanks were identified in this SDG.

AN

Target compounds were detected in the field blanks.

DXN-SW90.D0C version 1.0
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LDC #: &%ég/z/

SDG #:_Z&t o

VALIDATION FINDINGS WORKSHEET Page: /ot /
Sample Calculation Verification Reviewer: &—

2nd reviewer: L~—

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

Y IN_N/A Were all reported results recalculated and verified for all level IV samples?
N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results?
Concentration = (A )({.}(DF) Example:
(A (RRF)(V,)(%S) —
A, = Area of the characteristic ion (EICP) for the Sample 1.D. < . /A
compound to be measured
A, = Area of the characteristic ion (EICP) for the specific
internal standard
R = Amount of internal standard added in nanograms Conc. = (4;/ '23 7 po) ( 2252 Y (
(ng) (/;//o’;’/@ )02/ V0 C W B
A = Volume or weight of sample extract in miltiliters (ml)
or grams (g).
RRF = Relative Response Factor (average) from the initial = 5 7 7 f‘ﬁ
calibration ; i,
Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) ( ) Qualification

RECALCO0.21



LDC Report# 23265J21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 14, 2010

LDC Report Date: June 9, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD170489

Sample Identification

SSAP3-01-1BPC
SA182-5BPC
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005).

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\23265J21.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJd

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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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% .

lll. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

Extraction

Method Blank ID Date Compound Concentration Associated Samples
0110455MB 4/20/10 2,3,7,8-TCDF 0.31 pg/g SSAP3-01-1BPC
1,2,3,7,8-PeCDF 0.31 pg/g
1,2,3,4,6,7,8-HpCDF 0.30 pg/g

VALOGIN\TRONOXNG\23265J21.TR3 4



Extraction

Method Blank ID Date Compound Concentration Associated Samples
0112236MB 4/22/10 OoCDD 0.85 pg/g SA182-5BPC
1,2,3,4,6,7,8-HpCDF 0.64 pg/g
OCDF 1.3 pg/g

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

Samples EB04142010-RIG1-RZC and EB-04142010-RIG2-RZC (both from SDG
GO0D160472) were identified as equipment blanks. No polychlorinated dioxin/dibenzofuran
contaminants were found in these blanks with the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04142010-RIG1-RZC 4/14/10 1,2,3,4,6,7,8-HpCDD 1.2 pg/L All samples in SDG
OoCDD 9.2 pg/L GOD170489
2,3,7,8-TCDF 0.50 pg/L
1,2,3,7,8-PeCDF 0.32 pg/L
1,2,3,4,7,8-HXCDF 0.69 pg/L
1,2,3,6,7,8-HxCDF 0.39 pg/l-
2,3,4,6,7,8-HxCDF 0.28 pg/L
1,2,3,7,8,9-HxCDF 0.20 pg/L
1,2,3,4,6,7,8-HpCDF 0.79 pg/L
1,2,3,4,7,8,9-HpCDF 0.30 pg/L
OCDF 1.8 pg/L
EB-04142010-RIG2-RZC 4/14/10 1,2,3,6,7,8-HxCDD 0.29 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 0.39 pg/L GOD170489
1,2,3,4,6,7,8-HpCDD 0.77 pg/L
OoCDD 2.5 pg/L
2,3,7,8-TCDF 3.3 pg/L
1,2,3,7,8-PeCDF 1.6 pg/L
2,3,4,7,8-PeCDF 0.73 pg/L
1,2,3,4,7,8-HxCDF 4.2 pg/L
1,2,3,6,7,8-HxCDF 2.2 pg/L
2,3,4,6,7,8-HxCDF 0.71 pg/L
1,2,3,7,8,9-HxCDF 0.43 pg/L
1,2,3,4,6,7,8-HpCDF 6.6 pg/L
1,2,3,4,7,8,9-HpCDF 1.9 pg/L
OCDF 13 pg/L

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

Sample FB-04072010-RZC (from SDG G0D130519) was identified as a field blank. No

polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

VALOGIN\TRONOXNG\23265J21.TR3 5



Sampling

Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L All samples in SDG
1,2,3,6,7,8-HxCDD 0.74 pg/L GOD170489
1,2,3,7,8,9-HxCDD 0.82 pg/L
1,2,3,4,6,7,8-HpCDD 4.2 pg/L
ocDbD 37 pg/L
2,3,7,8-TCDF 0.57 pg/L
1,2,3,7,8-PeCDF 0.96 pg/L
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HXCDF 1.1 pg/t
1,2,3,6,7,8-HXCDF 0.96 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HXCDF 1.0 pg/L
1,2,3,4,6,7,8-HpCDF 2.1 pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/L
OCDF 6.7 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. Percent recoveries (%R) and relative percent differences (RPD) were
not within QC limits. Since there were no associated samples, 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.

Vill. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound ldentifications

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following

exceptions:
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Sample Compound Finding Criteria Flag AorP
S8SAP3-01-1BPC 1,2,3,4,6,7,8-HpCDF Sample result exceeded Reported result should be | J (all detects) P
OCDF calibration range. within calibration range. J (all detects)
SA182-5BPC OCDF Sample result exceeded Reported result should be |J (all detects) P
calibration range. within calibration range.
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorpP
All samples in SDG GOD170489 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 GOD170489 All compounds reported as estimated maximum JK (all detects) A

possible 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

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Quallflcatlon Summary - SDG GOD170489

sSDG Sample Compound Flag AorP Reason (Code)

GOD170489 | SSAP3-01-1BPC 1,2,3,4,6,7,8-HpCDF J (all detects) P Project Quantitation
OCDF J (all detects) Limit (e)

GOD170489 | SA182-5BPC OCDF J (all detects) P Project Quantitation
Limit (e)

GOD170489 | SSAP3-01-1BPC All compounds reported J (ali detects) A Project Quantitation

SA182-5BPC below the PQL. Limit (sp)

GOD170489 | SSAP3-01-1BPC All compounds reported as JK (all detects) A Project Quantitation

SA182-5BPC EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GO0D170489

No Sample Data Qualified in this SDG
Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
GOD170489

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOD170489

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #:__23265J21 VALIDATION COMPLETENESS WORKSHEET Date:_ &2/ P

SDG #.__G0D170489
Laboratory: Test America

Stage 2B

Page: _A)f
Reviewer:
2nd Reviewer:

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

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

Validation Area Comments
I Technical holding times A Sampling dates: 4//%//0
i HRGC/HRMS Instrument performance check <-A» /
Hi. Initial calibration <}
V. | Routine calibration/l‘@é/ <ﬁ'
V. Blanks / /W\/
V1. { Matrix spike/Matrix spike duplicates /a/\) }Jﬁ L‘S-P( ﬁ%/p/’ AL @p{L
V. | Laboratory control samples ) %’ /f “%'
VIII. | Regional quality assurance and quality control N
IX. | Internal standards
X. Target compound identifications N
XI. | Compound quantitation and CRQLs 4\]
Xli. | System performance N
XIH. | Overall assessment of data ¢
XIV. | Field duplicates }\)
xv._| Field blanks AW B4fi) 0k e (€D 13059 )
Note: A = Acceptable ND = No compounds?agé—cﬁj:l:'AFQ0(p\DEl?L{jibc?:ftec’éB;OéH‘r—:v’/ﬂ—‘kiﬁ.}-~ S %“Dpléﬂe
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 $SAP3-01-1BRC S 11 //p.ééé‘g/fﬁ 21 31
2 | SA182-5BPC {12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23265J21W.wpd
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LDC Report# 23265K21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 15, 2010

LDC Report Date: June 10, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD170491

Sample Identification

SSAL5-04-1BPC
SSAL4-03-1BPC
SSAM4-01-1BPC**

**Indicates sample underwent Stage 4 review
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Introduction

This data review covers 3 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).

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.
Samples indicated by a double asterisk on the front cover underwent a Stage 4
review. A Stage 2B review was performed on all of the other samples. Raw data were

not evaluated for the samples reviewed by Stage 2B criteria since this review is based
on QC data.
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The following are definitions of the data qualifiers:

J+

J-

udJ

JB

JK

J-TDS

Data are qualified as estimated, with a high bias likely to occur. False positives or false
hegatives 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% .

The exact mass of 380.9760 of PFK was verified. The static resolving power was at least
10,000 (10% valley definition) for samples on which Stage 4 review was performed. Raw
data were not evaluated for the samples reviewed by Stage 2B criteria.

Ill. Initial Calibration

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

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

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

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and
greater than or equal to 10 for each recovery and internal standard compound for
samples on which Stage 4 review was performed. Raw data were not evaluated for the
samples reviewed by Stage 2B 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:

V:\LOGIN\TRONOXNG\23265K21.T34 4



Extraction

Method Blank ID Date Compound Concentration Associated Samples
0110455MB 4/20/10 2,3,7,8-TCDF 0.31 pg/g All samples in SDG GOD170491
1,2,3,7,8-PeCDF 0.31 pg/g
1,2,3,4,6,7,8-HpCDF 0.30 pg/g

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
SSAL4-03-1BPC 1,2,3,7,8-PeCDF 0.72 pg/g 0.72U pg/g
S8AM4-01-1BPC** (5X) 2,3,7,8-TCDF 2.9 pg/g 2.9U pg/g
1,2,3,7,8-PeCDF 5.2 pg/g 5.2U pg/g

Sample FB-04072010-RZD (from SDG GOD090441) 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
FB-04072010-RZD 4/7110 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L GOD170491
1,2,3,4,6,7,8-HpCDD 2.2 pg/lL
OoCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HXCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 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. Percent recoveries (%R) and relative percent differences (RPD) were
not within QC limits. Since there were no associated samples, 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.

VALOGIN\TRONOXNG\23265K21.734 5



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
SSAL5-04-1BPC *C-1,2,3,4,6,7,8-HpCDF 31 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
3C-1,2,3,4,6,7,8-HpCDD 35 {40-135) ochD UJ (all non-detects)
*c-0CDD 23 (40-135) 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
SSAL4-03-1BPC ’C-0CDD 32 (40-135) OCDD J (alt detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ {(all non-detects)

X. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
a Stage 4 review was performed. Raw data were not evaluated for the samples reviewed
by Stage 2B criteria.

Xl. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG G0D170491 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 GOD170491 All compounds reported as estimated maximum JK (all detects) A

possible concentration (EMPC).

Raw data were not evaluated for the samples reviewed by Stage 2B criteria.

VALOGIN\TRONOXNG\23265K21.T34 6




Xll. System Performance

The system performance was acceptable for samples on which a Stage 4 review was
performed. Raw data were not evaluated for the samples reviewed by Stage 2B criteria.

Xlll. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\TRONOXNG\23265K21.T34 7



Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOD170491

SDG Sample Compound Flag AorP Reason (Code)

GOD170491 | SSAL5-04-1BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)

OoCDD UJ (all non-detects) (i

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

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

OCDF

GOD170491 | SSAL4-03-1BPC OCcDD J (all detects) P Internal standards (%R)

UJ (all non-detects) (i)

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

G0D170491 | SSAL5-04-1BPC All compounds reported below J (all detects) A Project Quantitation
SSAL4-03-1BPC the PQL. Limit (sp)
SSAM4-01-1BPC**

G0D170481 | SSAL5-04-1BPC All compounds reported as JK (all detects) A Project Quantitation
SSAL4-03-1BPC EMPC Limit (k)
SSAM4-01-1BPC**

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOD170491

Modified Final
SDG Sample Compound Concentration AorP Code
GOD170491 SSAL4-03-1BPC 1,2,3,7,8-PeCDF 0.72U pg/g A bi
GOD170491 SSAM4-01-1BPC** (8X) | 2,3,7,8-TCDF 2.9U pg/g A bl
1,2,3,7,8-PeCDF 5.2U pg/g

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D170491

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #__ 23265K21 VALIDATION COMPLETENESS WORKSHEET Date:%?/_gﬁ
SDG #___G0D170491 Stage 2B/ Page:
Laboratory: Test America §/4 Reviewer:—j[ _/L

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: 4//[5/7 V4

l. Technical holding times

il HRGC/HRMS Instrument performance check

I Initial calibration

IV. ] Routine calibration/lb&
7/

V. Blanks

P~ ]

/\/A’ zp/ase L - /\/;M

VI | Matrix spike/Matrix spike duplicates

Y Nin TN

VII. | Laboratory control samples A’ﬁ

VIl | Regional quality assurance and quality control /

1X. internal standards ’ﬁ/\/

X. | Target compound identifications A

XL Compound quantitation and CRQLs //*/\N

Xll. | System performance - A‘

X | Overall assessment of data <A»

XIV. | Field duplicates N

XV. | Field blanks AN | TFB-pt0T20p-82D ( <EpDodp 44 )

" N ' {
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:  ¥-x ’M { V

1 SSAL5-04-1BPC = 1 a// p455/1//\‘5 21 31
2 SSAL4-03-1BPC 12 22 32
3 SSAM4-01-1BPC  X¥ 13 23 33
4 14 24 34
5 15 25 35
8 18 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

Notes:

23265K21W.wpd



LLDC #: / VALIDATION FINDINGS CHECKLIST Page:__ /of =
SDG # Reviewer: G—

2nd Reviewer: |

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area Yes | No | NA Findings/Comments ’

|. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

1l. GC/MS Instrument performénce check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for ali homologues?

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing
any other unlabeled TCDD isomers < 25% ?

Is the static resolving power at least 10,000 {10% valley definition)?

Was the mass resolution adequately check with PFK?

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified?

1. Initial calibration

Was the initial calibration performed at 5 concentration levels?

Were all percent relative standard deviations (%RSD) < 20% for unlabeled standards
an < 30% for labeled standards?

Did all calibration standards meet the lon Abundance Ratio criteria?

Was the signal to noise ratio for each target compound > 2.5 and for each recovery
and internal standard > 10?7

IV Continuing calibration -~ =~

Was a routine calibration performed at the beginning and end of each 12 hour
{{period? )

Were all percent differences (%D) < 20% for unlabeled standards and < 30% for
labeled standards?

WY RN ARRR NN [R

Did alf routine calibration standards meet the lon Abundance Ratio criteria?

Vi ‘Blanks

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

Was a method blank performed for each matrix and concentration?

Was there contamination in the method blanks? If yes, please see the Blanks /
validation co pletengss waorkshe ?

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

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

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

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

NNNE

DXN-SW80.DOC version 1.0



LDC #caBaéﬁhf/ VALIDATION FINDINGS CHECKLIST Page. <>of =

SDG#__28¢ Cpuev Reviewer:
2nd Reviewer: L

VHI. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

IX: Internal standards

Were internal standard recoveries within the 40-135% criteria?

AN

Was the minimum S/N ratio of all internal standard peaks > 107

X. Target compound identification

For 2,3,7,8 substituted congeners with associated labeled standards, were the
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the
labeled standard?

For 2,3,7,8 substituted congeners without associated labeied standards, were the
relative retention times of the two quantitation peaks within 0.005 time units of the
RRT measured in the routine calibration?

For non-2,3,7,8 substituted congeners, were the retention times of the two
quantitation peaks within RT established in the performance check solution?

Did compound spectra contain all characteristic ions listed in the table attached?

Was the lon Abundance Ratio for the two quantitation ions within criteria?

Was the signal to noise ratio for each target compound and fabeled standard > 2.5?

\:\\\\ ANEAN

Does the maximum intensity of each specified characteristic ion coincide within + 2
seconds (includes labeled standards)?

For PCDF identification, was any signal (S/N > 2.5, at + seconds RT) detected in the /
corresponding PCDPE channel?

Was an acceptable lock mass recorded and monitored?

Were the correct internal standard (1S), quantitation ion and relative response factor
(RRF) used to quantitate the compound?

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

System performance was found to be acceptable. /

Overall assessment of data was found to be acceptable. /

Field duplicate pairs were identified in this SDG. /

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

N

Target compounds were detected in the field blanks.

DXN-SW80.DOC version 1.0
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LDC #: &5%553/

SDG #ﬁe/eﬁﬂ

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

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

N_N/A
N _N/A

Were ali reported results recalculated and verified for ali level IV samples?

Page:  #f /
Q-

Reviewer:

2nd reviewer: Ve

Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = (A )(1.)(DF)

RRF

Df
%S

(AJRRF)(V)(%S)

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

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

Amount of internal standard added in nanograms
(ng)

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

Relative Response Factor (average) from the initial
calibration

Dilution Factor.

Percent solids, applicable to soil and solid matrices
only.

Example:

>

Sample |.D.

X

Conc. _(Qﬁf;l;/j/( 4Wﬂ ) (

VB[ Ay 0 V)

-2/, é/”i’/f

Sample ID Compound

Reported
Concentration

( )

Calculated
Concentration

( )

Qualification

RECALC®90.21



LDC Report# 2326521

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 16, 2010

LDC Report Date: June 9, 2010

Matrix: Soil/Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD170492

Sample Identification

EB-04152010-1-RZD
SSAL8-01-1BPC
SSAK8-02-1BPC
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Introduction

This data review covers 3 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 Polychiorinated
Dioxins/Dibenzofurans Data Review (September 2005).

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\23265L21.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.

VLOGIN\TRONOXNG\23265L.21.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% .

lll. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

Extraction

Method Blank ID Date Compound Concentration Associated Samples
0112236MB 4/22/10 OCDD 0.85 pg/g All soil samples in SDG
1,2,3,4,6,7,8-HpCDF 0.64 pg/g GOD170492
OCDF 1.8 pg/g

V:ALOGIN\TRONOXNG\232651 21. TR3 4



Extraction

Method Blank ID Date Compound Concentration Associated Samples
0112250MB 4/22/10 1,2,3,4,6,7,8-HpCDD 2.1 pg/L Ali water samples in SDG
OoCDD 8.4 pg/L GOD170492
1,2,3,4,7,8-HxCDF 0.92 pg/L
1,2,3,6,7,8-HXCDF 0.52 pg/L
2,3,4,6,7,8-HxCDF 0.50 pg/L
1,2,3,4,6,7,8-HpCDF 1.6 pg/L
1,2,3,4,7,8,9-HpCDF 1.0 pg/L
OCDF 1.7 pg/l

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

Reported Modified Final

Sample Compound Concentration Concentration
EB-04152010-1-RZD 1,2,3,4,6,7,8-HpCDD 7.3 pg/L 7.3U pg/L
1,2,3,4,7,8-HxCDF 1.3 pg/L 1.3U pg/L
1,2,3,6,7,8-HXCDF 0.33 pg/L 0.33U pg/l
1,2,3,4,6,7,8-HpCDF 2.2 pg/L 2.2U pg/l.
1,2,3,4,7,8,9-HpCDF 0.62 pg/L 0.62U pg/L
OCDF 6.8 pg/L 6.8U pg/L

Samples EB-04152010-2-RZD (from SDG GOD200558) and EB-04152010-1-RZD were
identified as equipment blanks. No polychlorinated dioxin/dibenzofuran contaminants

were found in these blanks with the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04152010-2-RZD 4/16/10 2,3,7,8-TCDD 1.6 pg/L All soil samples in SDG
1,2,3,7,8-PeCDD 2.9 pg/L G0D170492
1,2,3,4,7,8-HxCDD 1.4 pg/L
1,2,3,6,7,8-HxCDD 2.6 pg/L
1,2,3,7,8,9-HxCDD 2.3 pg/L
1,2,3,4,6,7,8-HpCDD 9.8 pg/L-
oCcDD 11 pg/l
2,3,7,8-TCDF 45 pg/L
1,2,3,7,8-PeCDF 48 pg/L
2,3,4,7,8-PeCDF 29 pg/L
1,2,3,4,7,8-HXCDF 70 pg/L
1,2,3,6,7,8-HXCDF 56 pg/L
2,3,4,6,7,8-HxCDF 13 pg/L
1,2,3,7,8,9-HxCDF 7.6 pg/L
1,2,3,4,6,7,8-HpCDF 180 pg/L
1,2,3,4,7,8,9-HpCDF 58 pg/L
OCDF 450 pg/L

V\LOGIN\TRONOXNG\23265L21.TR3 5




Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04152010-1-RZD 4/16/10 2,3,7,8-TCDD 0.34 pg/L. All soil samples in SDG
1,2,3,6,7,8-HxCDD 0.41 pg/L GOD170492
1,2,3,7,8,9-HxCDD 0.41 pg/L
1,2,3,4,6,7,8-HpCDD 7.3 pg/L
OCDD 60 pg/L
2,3,7,8-TCDF 0.19 pg/L
1,2,3,7,8-PeCDF 0.39 pg/L
1.2,3,4,7,8-HxCDF 1.3 pg/t-
1,2,3,6,7,8-HXCDF 0.33 pg/L
1,2,3,7,8,9-HXCDF 0.63 pg/L
1,2,3,4,6,7,8-HpCDF 2.2 pg/L
1,2,3,4,7,8,9-HpCDF 0.62 pg/L
OCDF 6.8 po/L.

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

Sample FB-04072010-RZD (from SDG GO0D090441) 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
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L All soil samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L GOD170492
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OoCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HXxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 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. Percent recoveries (%R) and relative percent differences (RPD) were
not within QC limits. Since there were no associated samples, 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.
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Vill. 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

1,2,3,4,7,8,9-HpCDF
OCDF

%R (Limits) Compound Flag AorP
SSAL8-01-1BPC *C-1,2,3,4,6,7,8-HpCDF 33 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
3C-1,2,3,4,6,7,8-HpCDD 37 (40-135) OCDD UJ (all non-detects)
8C.0CDD 22 (40-135) | 1,2,3,4,6,7,8-HpCDF

X. Target Compound l|dentifications

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following

exceptions:
Sample Compound Finding Criteria Flag AorP
SSAK8-02-1BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be |J (all detects) P
1,2,3,4,7,8-HxCDF calibration range. within calibration range. 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
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG G0D170492 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:
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Sample Finding

Flag

AorP

All samples in SDG GOD170492 All compounds reported as estimated maximum
possible concentration (EMPC).

JK (all detects)

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

Xlll. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0OD170492

SDG Sample Compound Flag AorP Reason (Code)
GOD170492 | SSAL8-01-1BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)
OoCbD UJ (all non-detects) (i)
1,2,3,4,6,7,8-HpCDF
1.2,3,4,7,8,9-HpCDF
OCDF
GOD170492 | SSAK8-02-1BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HxCDF J (all detects) Limit (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
OCDF
GOD170492 | EB-04152010-1-RZD All compounds reported J (all detects) A Project Quantitation
SSAL8-01-1BPC below the PQL. Limit (sp)
SSAKs-02-1BPC
GOD170492 | EB-04152010-1-RZD All compounds reported as JK (all detects) A Project Quantitation
SSAL8-01-1BPC EMPC Limit (k)
SSAK8-02-1BPC

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOD170492

Modified Final
SDG Sample Compound Concentration AorP Code
G0D170492 EB-04152010-1-RZD | 1,2,3,4,6,7,8-HpCDD 7.3U pg/L A bl
1,2,3,4,7,8-HxCDF 1.3U pg/L
1,2,3,6,7,8-HXCDF 0.33U pg/L.
1,2,3,4,6,7,8-HpCDF 2.2U pg/L.
1,2,3,4,7,8,9-HpCDF 0.62U pg/l.
OCDF 6.8U pg/L

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0D170492

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D170492

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson ,
LDC #:__232651.21 VALIDATION COMPLETENESS WORKSHEET Date#ﬁ
SDG #__G0D170492 Stage 2B Page.”/of /
Laboratory: Test America 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: 4///,4///3

I Technical holding times

Il HRGC/HRMS Instrument performance check

1. Initial calibration

IV. | Routine calibration NV

V. Blanks /

V1. | Matrix spike/Matrix spike duplicates

$§§$T$}

Y, iﬂ%éf - Aé Gl _

L2

VIl. i Laboratory control samples

VIHI. | Regional quality assurance and guality control N

-
IX. | Internal standards /6/\/

X. Target compound identifications

Xl. | Compound quantitation and CRQLs

Xli. | System performance

N

N
Xill. | Overall assessment of data Q§~

N\

XIV. | Field duplicates

XV. | Field blanks 4/\/ 2B=| ZBeA1520002-R2D, 'EB‘WWT 2010 ~£2D

: 20058 ‘ ‘ 744
Note: A = Acceptable ND = No compounds detected C§0g= Duplicate ) Céﬂy l/
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 EB—O415201O-9((-R§DZP AJ 11 @/ /Q%QM-D 21 31
2 SSAL8-01-1BPC |12 p//—>>5é///é5 22 32
3 | ssaks-02-18PC 5|13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

Notes:

23265L21W.wpd
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LDC Report# 23265M21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 16, 2010

LDC Report Date: June 9, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): G0D200427

Sample Identification

SSAKS5-02-1BPC
SSAK6-01-1BPC
SSAK7-03-1BPC
SSAL7-01-1BPC
SSAI3-01-1BPC
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005).

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\23265M21.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness

check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance

A

P

None

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

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

Indicates the data was not significantly impacted by the finding, therefore qualification was
not required.
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I. Technical Holding Times
All technical holding time requirements were met.

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

lll. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

Extraction

Method Blank ID Date Compound Concentration Associated Samples
0112236MB 4/22/10 ocDbD 0.85 pg/g All samples in SDG G0D200427
1,2,3,4,6,7,8-HpCDF 0.64 py/g
OCDF 1.3 pg/g
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Sample concentrations were compared to concentrations detected in the method blanks
as required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final

Sample Compound Concentration Concentration
SSAL7-01-1BPC ocDD 1.3 po/g 1.3U pg/g
1,2,3,4,6,7,8-HpCDF 0.91 pg/g 0.91U pg/g
OCDF 2.5 pg/g 2.5U pg/g

Samples EB-04152010-2-RZD (from SDG G0D200558) and EB-04152010-1-RZD (from
SDG GOD170492) were identified as equipment blanks. No polychlorinated
dioxin/dibenzofuran contaminants were found in these blanks with the following
exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04152010-2-RZD 4/16/10 2,3,7,8-TCDD 1.6 po/L All samples in SDG
1,2,3,7,8-PeCDD 2.9 pg/L GOD200427
1,2,3,4,7,8-HxCDD 1.4 pg/L
1,2,3,6,7,8-HxCDD 2.6 pg/L
1,2,3,7,8,9-HxCDD 2.3 pg/L
1,2,3,4,6,7,8-HpCDD 9.8 pg/L
ocDD 11 pg/L-
2,3,7,8-TCDF 45 pg/L
1,2,3,7,8-PeCDF 48 pg/L
2,3,4,7,8-PeCDF 29 pg/L
1,2,3,4,7,8-HxCDF 70 pg/L
1,2,3,6,7,8-HXCDF 56 pg/l
2,3,4,6,7,8-HxCDF 13 pg/L
1,2,3,7,8,9-HxCDF 7.6 pg/L
1,2,3,4,6,7,8-HpCDF 180 pg/L
1,2,3,4,7,8,9-HpCDF 58 pg/L
OCDF 450 pg/L
EB-04152010-1-RZD 4/16/10 2,3,7,8-TCDD 0.34 pg/L All samples in SDG
1,2,3,6,7,8-HxCDD 0.41 pg/L G0D200427
1,2,3,7,8,9-HxCDD 0.41 pg/L
1,2,3,4,6,7,8-HpCDD 7.3 pg/L
oCcDD 60 pg/L
2,3,7,8-TCDF 0.19 pg/L
1,2,3,7,8-PeCDF 0.39 pg/L
1,2,3,4,7,8-HxCDF 1.3 pg/L
1,2,3,6,7,8-HXCDF 0.33 pg/L
1,2,8,7,8,9-HXCDF 0.63 pg/L.
1,2,3,4,6,7,8-HpCDF 2.2 pg/L
1,2,3,4,7,8,9-HpCDF 0.62 pg/l.
OCDF 6.8 pg/L

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

Sample FB-04072010-RZD (from SDG GOD090441) 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
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L GoD200427
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
ocbD 8.3 pg/L.
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HXxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HXCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 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. Percent recoveries (%R) and relative percent differences (RPD) were
not within QC limits. Since there were no associated samples, 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.

VIII. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

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

1,2,3,4,7,8,9-HpCDF
OCDF

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAK5-02-1BPC 13C-1,2,3,4,6,7,8-HpCDF 33 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
8C-1,2,3,4,6,7,8-HpCDD 37 (40-135) | OCDD UJ (all non-detects)
*c.oCcbD 13 (40-135) | 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
SSAK6-01-1BPC 8C-1,2,3,4,6,7,8-HpCDF 25 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
¥C-1,2,3,4,6,7,8-HpCDD 26 (40-135) | OCDD UJ (all non-detects)
*c-ocbD 16 (40-135) | 1,2,3,4,6,7,8-HpCDF
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Sample Internal Standards %R (Limits) Compound Flag AorP
SSAK7-03-1BPC *C-1,2,3,4,6,7,8-HpCDF 31 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
*C-1,2,3,4,6,7,8-HpCDD 35 (40-135) | oCcDD UJ (all non-detects)
Bc-ocDD 14 (40-135) | 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
SSAL7-01-1BPC 3c-oCcDD 33 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSAI3-01-1BPC 8c-ocbD 17 (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 compound quantitation and CRQLs were within validation criteria with the following

exceptions:
Sample Compound Finding Criteria Flag AorP
SSAKe-01-1BPC | 2,3,7,8-TCDF Sample result exceeded Reported result should be |J (all detects) P
1,2,3,6,7,8-HxCDF calibration range. within calibration range. J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
SSAI3-01-1BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be {J (all detects) P
1,2,3,7,8-PeCDF calibration range. within calibration 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)
SSAL7-01-1BPC | 2,3,7,8-TCDF 2nd column confirmation This compound must be None P
was not performed for this | confirmed on the 2nd
compound. column per the method.

All compounds reported below the PQL were qualified as follows:
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Sample Finding Flag AorP
All samples in SDG GOD200427 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 G0OD200427 All compounds reported as estimated maximum JK (all detects) A

possible concentration (EMPC).

Raw data were not reviewed for this SDG.

Xll. System Performance

Raw data were not reviewed for this SDG.

XIlil. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D200427

SDG Sample Compound Flag AorP Reason (Code)
GO0D200427 | SSAK5-02-1BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)
SSAK6-01-1BPC ocDhD UJ (all non-detects) (i)
SSAK7-03-1BPC 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
GO0D200427 | SSAL7-01-1BPC ocbD J (all detects) P Internal standards (%R)
SS5AI3-01-1BPC UJ (all non-detects) (i)
OCDF J (all detects)

WJ (all non-detects)

G0D200427 | SSAK6-01-1BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,6,7,8-HxCDF J (all detects) Limit (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)

GO0D200427 | SSAI3-01-1BPC 2,3,7,8-TCDF J (alf detects) P Project Quantitation
1,2,3,7,8-PeCDF J (all detects) Limit (e)
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)
G0D200427 | SSAL7-01-1BPC 2,3,7,8-TCDF None P Project Quantitation
Limit (o)

G0D200427 | SSAKS-02-1BPC All compounds reported J (all detects) A Project Quantitation

8S5AK6-01-1BPC below the PQL. Limit (sp)

SSAK7-03-1BPC
SSAL7-01-1BPC
SSAI3-01-1BPC

GO0D200427 | SSAK5-02-1BPC All compounds reported as JK (all detects) A Project Quantitation
S8AK6E-01-1BPC EMPC Limit (k)

SSAK7-03-1BPC
SSAL7-01-1BPC
SSAI3-01-1BPC
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Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0D200427

Modified Final
SDG Sample Compound Concentration AorP Code
GOD200427 | SSAL7-01-1BPC ocCDD 1.3U pg/g A bl
1,2,3,4,6,7,8-HpCDF 0.91U py/g
OCDF 2.5U pg/g

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0D200427

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D200427

No Sample Data Qualified in this SDG
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LDC #:

SDG #:

Tronox Northgate Henderson

23265M21

G0D200427

Laboratory: Test America

VALIDATION COMPLETENESS WORKSHEET
Stage 2B

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

Date: +C
Page;/ i/
Reviewer: c—

2nd Reviewer: 74

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 -,4 Sampling dates: 4;’//5 //ﬂ
il. | HRGC/HRMS Instrument performance check <A" §
. [ Initial calibration <A\
IV. | Routine calibration/l& )'é’
V. Blanks I /]//\/\] \ /
VI. | Matrix spike/Matrix spike duplicates /6/\! f\l/) S:bl/ == (o('— '/\/ﬁ @,{WQ__
VIi. | Laboratory control samples % Add}
VIHl. | Regional quality assurance and quality control N
IX. | Internal standards '@\/
X. | Target compound identifications N
Xl. | Compound quantitation and CRQLs %{\l
Xil. | System performance N
Xil. | Overall assessment of data §A
XIV. | Field duplicates M [ EonDord e R)
ot
XV. | Field blanks TB-40=] D et ] ), éé‘é* (5200 -2-F=21
' ] ) ZBE-0F1 7-1-R2p (ep@,,7047>7
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank

SW = See worksheet

Validated Samples:

FB = Field blank

EB = Equipment blank

1 | SSAK5-02-1BPC S 2238 A 21 31
2 | SSAK6-01-1BPC 12 22 32
3 | SSAK7-03-1BPC 13 23 33
4 | ssAL7-01-1BPC /| 14 24 34
5 | SSAI3-01-1BPC ¥ is 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23265M21W.wpd
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LDC Report# 23265N21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 16, 2010

LDC Report Date: June 9, 2010

Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD200558

Sample Identification
EB-04152010-2-RZD
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005).

A quallification 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-

uJd

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness

check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance

A

P

None

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

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

Indicates the data was not significantly impacted by the finding, therefore qualification was
not required.
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I. Technical Holding Times
All technical holding time requirements were met.

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

lll. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated
dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:
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Extraction
Method Blank ID Date Compound Concentration Associated Samples
0112250MB 4/22/10 1,2,3,4,6,7,8-HpCDD 2.1 pg/L All samples in SDG GOD200558
ocDD 8.4 pg/L
1,2,3,4,7,8-HXCDF 0.92 pg/l.
1,2,3,6,7,8-HxCDF 0.52 pg/L.
2,3,4,6,7,8-HxCDF 0.50 pg/L
1,2,3,4,6,7,8-HpCDF 1.6 pg/L
1,2,3,4,7,8,9-HpCDF 1.0 pg/L
OCDF 1.7 pg/L

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

Reported Modified Final

Sample Compound Concentration Concentration
EB-04152010-2-RZD 1,2,3,4,6,7,8-HpCDD 9.8 pg/L 9.8U pg/L
oCcDD 11 pg/L 11U pg/L

Sample EB-04152010-2-RZD was identified as an equipment blank. No polychlorinated
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04152010-2-RZD 4/16/10 2,3,7,8-TCDD 1.6 pg/L No associated samples in
1,2,3,7,8-PeCDD 2.9 pg/L this SDG
1,2,3,4,7,8-HxCDD 1.4 pg/L
1,2,3,6,7,8-HXCDD 2.6 pg/L
1,2,3,7,8,9-HxCDD 2.3 pg/L
1,2,3,4,6,7,8-HpCDD 9.8 pg/L
ocDD 11 pg/L
2,3,7,8-TCDF 45 pg/L
1,2,3,7,8-PeCDF 48 pg/L
2,3,4,7,8-PeCDF 29 pg/L
1,2,3,4,7,8-HXCDF 70 pg/L
1,2,3,6,7,8-HxCDF 56 pg/L
2,3,4,6,7,8-HxCDF 13 pg/L
1,2,3,7,8,9-HXCDF 7.6 pg/L
1,2,3,4,6,7,8-HpCDF 180 pg/L
1,2,3,4,7,8,9-HpCDF 58 pg/L
OCDF 450 pg/L

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.

V:ALOGIN\TRONOXNG\23265N21.TR3 5



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

EB-04152010-2-RzD | **C-1,2,3,7,8-PeCDD 39 (40-135) 1,2,3,7,8-PeCDD J (all detects) P
UJ (all non-detects)

X. Target Compound ldentifications
Raw data were not reviewed for this SDG.
XlI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOD200558 | 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 G0D200558 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

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

Raw data were not reviewed for this SDG.
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Xlll. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0OD200558

SDG Sample Compound Flag AorP Reason (Code)
G0D200558 | EB-04152010-2-RZD 1,2,3,7,8-PeCDD J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)
GO0D200558 | EB-04152010-2-RZD All compounds reported J (all detects) A Project Quantitation
below the PQL. Limit (sp)
G0D200558 | EB-04152010-2-RZD All compounds reported as JK (all detects) A Project Quantitation
EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0D200558

Modified Final
SDG Sample Compound Concentration AorP Code
GO0D200558 EB-04152010-2-RZD | 1,2,3,4,6,7,8-HpCDD 9.8U pg/L A bl
OoCcDD 11U pg/L

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0D200558

No Sample Data Qualified in this SDG
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LDC #:

SDG #

Tronox Northgate Henderson

23265N21 VALIDATION COMPLETENESS WORKSHEET Date: & 7/77

G0D200558

Laboratory: Test America

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

Stage 2B

Page: _A)g é
Reviewer:

2nd Reviewer: 4[

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

Validation Area _ Comments
1. Technical holding times - Sampling dates: 4//é//p
il HRGC/HRMS Instrument performance check %‘ / /
IIl. | Initial calibration %K
IV. | Routine calibration/m }
V. Blanks la/\/
VI. | Matrix spike/Matrix spike duplicates /\/
VII. | Laboratory control samples 14' 2 =
VIl | Regional quality assurance and quality control N
IX. | Internal standards /ﬂ/l/
X. | Target compound identifications N
XI. | Compound quantitation and CRQLs N 4/ éﬁz/pé /,Léﬂ/é - /h //é'i /
Xll. | System performance N /
Xill. | Overall assessment of data #
XIV. | Field duplicates A}
XV. | Field blanks N =B =/
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 | EB-04152010-2-RZD h/ 1 | o/22Co /R |2 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23265N21W.wpd
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LDC Report# 23265021

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 22, 2010

LDC Report Date: June 10, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): G0D240497

Sample Identification

SSAL3-04-1BPC
SSAL3-03-1BPC
SSAM2-01-3BPC**
SSAL3-04-1BPCMS
SSAL3-04-1BPCMSD
SSAM2-01-3BPCMS
SSAM2-01-3BPCMSD

**|ndicates sample underwent Stage 4 review
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Introduction

This data review covers 7 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 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).

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.
Samples indicated by a double asterisk on the front cover underwent a Stage 4

review. A Stage 2B review was performed on all of the other samples. Raw data were

not evaluated for the samples reviewed by Stage 2B criteria since this review is 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.

lIl. 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% .

The exact mass of 380.9760 of PFK was verified. The static resolving power was at least
10,000 (10% valley definition) for samples on which Stage 4 review was performed. Raw
data were not evaluated for the samples reviewed by Stage 2B criteria.

Ill. Initial Calibration

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

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

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

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and
greater than or equal to 10 for each recovery and internal standard compound for
samples on which Stage 4 review was performed. Raw data were not evaluated for the
samples reviewed by Stage 2B 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\23265021.T34 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0123335MB 5/3/10 1,2,3,4,6,7,8-HpCDD 0.085 pg/g SSAM2-01-3BPC**
OCDD 0.60 pg/g
2,3,7,8-TCDF 0.086 pg/g
1,2,3,4,6,7,8-HpCDF 0.079 pg/g
OCDF 0.14 pg/g
0118247MB 4/28/10 1,2,3,6,7,8-HxCDD 0.038 pgy/g SSAL3-04-1BPC
1,2,3,7,8,9-HxCDD 0.026 pg/g SSAL3-03-1BPC
1,2,3,4,6,7,8-HpCDD 0.10 pg/g
OCDD 0.28 pg/g
2,3,7,8-TCDF 0.17 pg/g
1,2,3,7,8-PeCDF 0.24 po/g
2,3,4,7,8-PeCDF 0.18 pg/y
1,2,3,4,7,8-HxCDF 0.31 pg/g
1,2,3,6,7,8-HxCDF 0.13 pg/g
2,3,4,6,7,8-HXCDF 0.15 po/g
1,2,3,7,8,9-HxCDF 0.064 pg/g
1,2,3,4,6,7,8-HpCDF 0.19 pg/g
1,2,3,4,7,8,9-HpCDF 0.15 pg/g
OCDF 0.23 pg/g

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

Samples FB-04072010-RZD (from SDG G0D090441) and FB-04132010-RIG2-RZE (from
SDG G0D150582) were identified as field blanks. No polychlorinated dioxin/dibenzofuran
contaminants were found in these blanks with the following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L SSAL3-04-1BPC
1,2,3,7,8,9-HxCDD 1.5 pg/L SSAL3-03-1BPC
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 po/L
1,2,3,4,7,8-HxCDF 1.4 pg/t
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L
FB-04132010-RIG2-RZE 4/13/10 1,2,3,7,8,9-HxCDD 0.40 pg/L SSAM2-01-3BPC**
1,2,3,4,6,7,8-HpCDD 0.65 pg/L
OoCDD 2.5 pg/L
1,2,3,4,7,8-HxCDF 0.66 pg/L
2,3,4,6,7,8-HxCDF 0.41 pg/t.
1,2,3,4,6,7,8-HpCDF 0.53 pg/L
OCDF 0.97 pg/L

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

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

VII. 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

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

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAL3-04-1BPC 3c-0CcDD 36 (40-135) oCcDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

SSAM2-01-3BPC** | *C-2,3,7,8-TCDD 36 (40-135) 2,3,7,8-TCDD J (all detects) P
'3C-1,2,3,7,8-PeCDD 33 (40-135) 1,2,3,7,8-PeCDD UJ (all non-detects)
3¢-1,2,3,4,6,7,8-HpCDD 39 (40-135) 1,2,3,4,6,7,8-HpCDD

X. Target Compound ldentifications

All target compound identifications were within validation criteria for samples on which
a Stage 4 review was performed. Raw data were not evaluated for the samples reviewed
by Stage 2B criteria.

Xl. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:

Sample Compound Finding Criteria Flag AorP
SSAL3-04-1BPC OCDF Sample result exceeded Reported result should be | J (all detects) P
SSAL3-03-1BPC calibration range. within calibration range.

VALOGINATRONOXNG\23265021.T34 6



Sample Compound Finding Criteria Flag AorP
SSAM2-01-3BPC** | 2,3,7,8-TCDF Sample result exceeded Reported result should be |J (all detects) P
calibration range. within calibration range.
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG G0D240497 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 G0D240497 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

Raw data were not evaluated for the samples reviewed by Stage 2B criteria.

Xll. System Performance

The system performance was acceptable for samples on which a Stage 4 review was
performed. Raw data were not evaluated for the samples reviewed by Stage 2B criteria.

XIH. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\TRONOXNG\23265021.T34



Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D240497

SDG Sample Compound Flag AorP Reason (Code)

G0D240497 | SSAL3-04-1BPC OCDD J (all detects) P Internal standards (%R)

UJ (all non-detects) (i)
OCDF J (all detects)
WJ (all non-detects)
G0D240497 | SSAM2-01-3BPC** 2,3,7,8-TCDD J (all detects) P Internal standards (%R)
1,2,3,7,8-PeCDD WJ (all non-detects) (i)
1,2,3,4,6,7,8-HpCDD

G0D240497 | SSAL3-04-1BPC OCDF J (all detects) P Project Quantitation
SSAL3-03-1BPC Limit (e)

G0D240497 | SSAM2-01-3BPC** 2,3,7,8-TCDF J (all detects) P Project Quantitation

Limit (e}

G0D240497 | SSAL3-04-1BPC All compounds reported below J (all detects) A Project Quantitation
8SAL3-03-1BPC the PQL. Limit (sp)
SSAM2-01-3BPC**

G0D240497 | SSAL3-04-1BPC All compounds reported as JK (all detects) A Project Quantitation
SSAL3-03-1BPC EMPC Limit (k)
SSAM2-01-3BPC**

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0D240497

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D240497

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\23265021.734 8



LDC #.__23265021

SDG

#.__G0D240497

Laboratory: Test America

Tronox Northgate Henderson
VALIDATION CONPLETENESS WORKSHEET

Stage 2B}

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8280)

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

validation findings worksheets.

v

fofL

2nd Reviewer:_ A~n__-

oI

Validation Area l Comments
I Technical holding times \A Sampling dates: ‘47/)/%/ (24
1l HRGC/HRMS Instrument performance check l‘ ’
J. Initial calibration
IV. [ Routine calibration/lbg B
V. Blanks /\/A/l/
VI, | Matrix spike/Matrix spike duplicates /a./\/
VIl | Laboratory control samples %’ éé—é
VI, | Regional quality assurance and quality control N,
IX. | Internal standards ’W\/
X. | Target compound identifications ﬁ
Xl. | Compound quantitation and CRQLs 4N
Xil. | System performance A‘—
Xill. | Overall assessment of data 747
XIV. | Field duplicates }\/
XV. | Field blanks N B =0 | 12D (5oDst! ) EB-041320(p-R 12224
Note: A = Acceptable ND = No compounds detectec; D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
5015
1 | ssAL3-04-1BPC 1 o/ Sod7 il 21 31
2 | SSAL3-03-1BPC 12 /= 3354 A |2 32
3 1 SSAM2-01-3BPC #¥  2[13 23 33
4 SSAL3-04-1BPCMS 14 24 34
5 SSAL3-04-1BPCMSD 15 25 35
6 SSAM2-01-3BPCMS 16 26 36
7 SSAM2-01-3BPCMSD 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23265021W.wpd



LDC # D VALIDATION FINDINGS CHECKLIST Page._/of =

SDG #: 2LAA Reviewer:
2nd Reviewer: V™~

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area Yes | No | NA Findings/Comments

1. Technical holding times

All technical holding times were met.

\\\

Cooler temperature criteria was met.

|. GC/MS Instrument performahce check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing
any other unlabeled TCDD isomers < 25% ?

Is the static resolving power at least 10,000 (10% valley definition)?

Was the mass resolution adequately check with PFK?

DD IN WD

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified?

il Initial calibration

Was the initial calibration performed at 5 concentration levels?

Were all percent relative standard deviations (%RSD) < 20% for unlabeled standards
aqd < 30% for labeled standards?

Did alt calibration standards meet the lon Abundance Ratio criteria?

ANATANAY

Was the signal to noise ratio for each target compound > 2.5 and for each recovery
and internal standard > 107

IV: Continuing calibration  « "~

Was a routine calibration performed at the beginning and end of each 12 hour
{iperiod? )

Were all percent differences (%D) < 20% for unlabeled standards and < 30% for
labeled standards?

Did all routine calibration standards meet the lon Abundanqe Ratio criter_ia?

V. Blanks

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

Was a method blank performed for each matrix and concentration?

ANEAAY - NANIA

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

. Vl; -Matrix spike/Matrix:-spike duplicates

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

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

VI [-aberatory control samples

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

NNA

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

DXN-8W80.D0C version 1.0



LDC #:63&559%/ y VALIDATION FINDINGS CHECKLIST Page: e)fjfﬁ

SDG #: Reviewer
2nd Reviewer: W\~

VIi. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

IX: Internal standards

Were internal standard recoveries within the 40-135% criteria?

A\

Was the minimum S/N ratio of all internal standard peaks > 10?

X. Target compound identification

For 2,3,7,8 substituted congeners with associated labeled standards, were the
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the
labeled standard?

For 2,3,7,8 substituted congeners without associated labeled standards, were the
relative retention times of the two quantitation peaks within 0.005 time units of the
RRT measured in the routine calibration?

For non-2,3,7,8 substituted congeners, were the retention times of the two
uantitation peaks within RT established in the performance check solution?

Did compound spectra contain all characteristic ions listed in the table attached?

Was the lon Abundance Ratio for the two quantitation ions within criteria?

Was the signal to noise ratio for each target compound and labeled standard > 2.5?

\\\\\ A AN

Does the maximum intensity of each specified characteristic ion coincide within + 2
seconds (includes labeled standards)?

For PCDF identification, was any signal (S/N > 2.5, at + seconds RT) detected in the /
corresponding PCDPE channel?

Was an acceptable fock mass recorded and monitored?

potind.g RQ

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

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

N\

System performance was found to be acceptable. /

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG. /

Target compounds were detected in the field duplicates. /

Field blanks were identified in this SDG. /

Target compounds were detected in the field blanks. /

DXN-SW90.DOC version 1.0
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LDC #: 524 2.5/
SDG #:22¢ Pped

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page: 4 of /

Reviewer:

2nd reviewer: VvV

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

Concentration = (A )(.){DF)

RRF

Df
%S

(AQRRF)(V,)(%S)

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

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

= Amount of internal standard added in nanograms
(ng)

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

= Relative Response Factor (average) from the initial
calibration

= Dilution Factor.

= Percent solids, applicable to soil and solid matrices
only.

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

Exampte:

= . _f

1

Sample 1.D.

Conc. = (‘3»%)2/ A ﬂ )
ST ” 9‘7,@) ( // » 7

=7é.57p<7/ﬁ

Sample ID Compound

Reported Calculated
Concentration Concentration

( ) ( )

Qualification

RECALC90.21



LDC Report# 23265P21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 23, 2010

LDC Report Date: June 9, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sampie Delivery Group (SDG): GOD270515

Sample Identification

SSAI3-06-1BPC
SSAJ2-01-1BPC
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005).

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\23265P21.TR3 2



The following are definitions of the data qualifiers:

J+

J-

O

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\23265P21.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% .

lll. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

Extraction
Method Blank ID Date Compound Concentration Associated Samples
0123335MB 5/3/10 1,2,3,4,6,7,8-HpCDD 0.085 pg/g All samples in SDG G0D270515
OCDD 0.60 pg/g
2,3,7,8-TCDF 0.086 pg/g
1,2,3,4,6,7,8-HpCDF 0.079 pg/g
OCDF 0.14 pg/g

VALOGIN\TRONOXNG\23265P21.TR3 4



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

Sample FB-04072010-RZD (from SDG GOD090441) 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
FB-04072010-RZD 4/7110 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L G0D270515
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 po/L
1,2,3,4,7,8-HXCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 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. Percent recoveries (%R) and relative percent differences (RPD) were
not within QC limits. Since there were no associated samples, 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.

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

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

VALOGIN\TRONOXNG\23265P21.TR3 5



Sample Internal Standards %R (Limits) Compound Flag AorP
SSAI3-06-1BPC *c-2,3,7,8-TCDF 24 (40-135) | All TCL compounds J (all detects) P
*C-2,3,7,8-TCDD 20 (40-135) UJ (all non-detects)
C-1,2,3,7,8-PeCDF 22 (40-135)
*C-1,2,3,7,8-PeCDD 19 (40-135)
¥C-1,2,3,4,7,8-HXCDF 20 (40-135)
*C-1,2,3,6,7,8-HxCDD 18 (40-135)
*C-1,2,3,4,6,7,8-HpCDF 20 (40-135)
13C-1,2,3,4,6,7,8-HpCDD 20 (40-135)
*c-0cDD 18 (40-135)

X. Target Compound Identifications
Raw data were not reviewed for this SDG.
Xl. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:

Sample Compound Finding Criteria Flag AorP
SSAJ2-01-1BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be | J (all detects) P
OCDF calibration range. within calibration range. J (all detects)

All compounds reported below the PQL were qualified as follows;

Sample Finding Flag AorP

All samples in SDG GOD270515 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 GOD270515 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

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

Raw data were not reviewed for this SDG.
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Xlll. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\TRONOXNG\23265P21.TR3 7



Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOD270515

SDG Sample Compound Flag AorP Reason (Code)
GOD270515 | SSAI3-06-1BPC All TCL compounds J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)
GOD270515 | SSAJ2-01-1BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
OCDF J (al! detects) Limit (e)
GO0D270515 | SSAI3-06-1BPC All compounds reported J (all detects) A Project Quantitation
SSAJ2-01-1BPC below the PQL. Limit (sp)
GOD270515 { SSAI3-06-1BPC All compounds reported as JK (all detects) A Project Quantitation
SSAJ2-01-1BPC EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0D270515

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D270515

No Sample Data Qualified in this SDG
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LDC #.__23265P21

Tronox Northgate Henderson

SDG #.__G0D270515
Laboratory: Test America

Stage 2B

VALIDATION COMPLETENESS WORKSHEET

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

Date'éﬁ 0

Page:__j)ofié_

Reviewer:

2nd Reviewer: ¢

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

Validation Area Comments
l. Technical holding times B Sampling dates: 4/2'57/ 174
Il HRGC/HRMS Instrument performance check / /
Il [ Initial calibration
V. | Routine calibration/laé o
V. | Blanks / M )
VI. | Matrix spike/Matrix spike duplicates 4/\/ A/O 5P/ XS5 /ﬂ/"” /r/ﬂ é/’/\ Ay‘/é
Vil. | Laboratory control samples ‘ﬁ <L C;
VIH. | Regional quality assurance and quality control N
IX. | Internal standards A\/
X. Target compound identifications N
Xl. { Compound quantitation and CRQLs {\N
XH. | System performance N
Xlil. ] Overall assessment of data ~A /
XIV. | Field duplicates M
XV. | Field blanks AN |TFB-tdo>0l0-£2D (%JD&? o4 )
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1| ssAi3-06-1BPC it 49'/255’?5/\%5 21 31
2 | ssAJ2-01-1BPC (/ 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23265P21W.wpd
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LDC Report# 23265Q21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 23, 2010

LDC Report Date: June 9, 2010

Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): G0D270522

Sample Identification
EB-04232010-RZE
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005).

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\23265Q21.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness

check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance

A

P

None

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

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

Indicates the data was not significantly impacted by the finding, therefore qualification was
not required.
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I. Technical Holding Times
All technical holding time requirements were met.

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

. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

lll. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

Associated Affected
Date Compound %D Samples Compound Flag AorP
5/16/10 1,2,3,4,7,8-HxCDD 20.1 0120219MB 1,2,3,4,7,8-HXCDD J+ (all detects) P

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\23265Q21.TR3 4



Extraction

Method Blank ID Date Compound Concentration Associated Samples
0120219MB 4/30/10 1,2,3,6,7,8-HxCDD 0.65 pg/L All samples in SDG GOD270522
1,2,3,7,8,9-HxCDD 0.82 pg/L
1,2,3,4,6,7,8-HpCDD 1.9 pg/L
ocDD 6.8 pg/L
2,3,7,8-TCDF 0.67 pg/L
1,2,3,7,8-PeCDF 1.1 pg/L
1,2,3,4,7,8-HXCDF 2.8 pg/L
1,2,3,6,7,8-HXCDF 0.71 pg/L
2,3,4,6,7,8-HXCDF 0.89 pg/L
1,2,3,7,8,9-HXCDF 0.99 pg/L
1,2,3,4,6,7,8-HpCDF 0.34 pg/L
1,2,3,4,7,8,9-HpCDF 2.7 pg/lL
OCDF 3.8 pg/L

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

Reported Modified Final
Sample Compound Concentration Concentration
EB-04232010-RZE 1,2,3,4,6,7,8-HpCDD 2.7 pg/L 2,7U pg/L
OCDD 21 pg/L 21U pg/L
1,2,3,4,7,8-HXxCDF 5.1 pg/L 5.1U pg/L
1,2,3,6,7,8-HXCDF 2.0 pg/L 2.0U pg/L
2,3,4,6,7,8-HxCDF 2.0 pg/l. 2.0U pg/L
1,2,3,4,6,7,8-HpCDF 7.3 pg/L 7.3U pg/L
1,2,3,4,7,8,9-HpCDF 3.0 pg/L 3.0U pg/L.
OCDF 16 pg/L 16U pg/L

Sample EB-04232010-RZE was identified as an equipment blank. No polychlorinated
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04232010-RZE 4/23/10 1,2,3,4,6,7,8-HpCDD 2.7 pg/L No associated samples in
OoCbD 21 pg/L this SDG
2,3,7,8-TCDF 3.8 pg/L
2,3,4,7,8-PeCDF 1.7 pg/L
1,2,3,4,7,8-HXCDF 5.1 pg/L
1,2,3,6,7,8-HxCDF 2.0 pg/L
2,3,4,6,7,8-HxCDF 2.0 pg/L
1,2,3,4,6,7,8-HpCDF 7.3 pg/L
1,2,3,4,7,8,9-HpCDF 3.0 pg/L
OCDF 16 pg/L

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.
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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.

VIII. Regional Quality Assurance and Quality Control
Not applicable.

IX. Internal Standards

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

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOD270522 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 G0D270522 All compounds reported as estimated maximum JK (all detects) A
possible 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

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\23265Q21.TR3 6



Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D270522

SDG Sample Compound Flag AorP Reason (Code)
GO0D270522 | EB-04232010-RZE All compounds reported J (all detects) A Project Quantitation
below the PQL. Limit (sp)
G0D270522 | EB-04232010-RZE All compounds reported as JK (all detects) A Project Quantitation
EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0D270522

Modified Final
SDG Sample Compound Concentration AorP Code
G0D270522 EB-04232010-RZE 1,2,3,4,6,7,8-HpCDD 2.7U pg/L A bi
OCDD 21U pg/L
1,2,3,4,7,8-HxCDF 5.1U pg/L
1,2,3,6,7,8-HxCDF 2.0U pg/L
2,3,4,6,7,8-HxCDF 2.0V pg/L
1,2,3,4,6,7,8-HpCDF 7.3U pg/L
1,2,3,4,7,8,9-HpCDF 3.0U pg/L
OCDF 16U pg/L

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0D270522

No Sample Data Qualified in this SDG
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LDC #:.__ 23265Q21

Tronox Northgate Henderson

SDG #:._ G0D270522
Laboratory:_Test America

Stage 2B

VALIDATION COMPLETENESS WORKSHEET

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

Date: v
Page:‘lof___

Reviewer:

2nd Reviewer: F

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
l. Technical holding times ‘Af Sampling dates: 4/95//7
IR HRGC/HRMS Instrument performance check <A\ ! /
I} Initial calibration ‘A“ |
V. | Routine calibrationMV /VV\j
V. | Blanks / /]7{/\/
VI. | Matrix spike/Matrix spike duplicates /\/
VIi. | Laboratory control samples L7 >
VIHI. | Regional quality assurance and quality control N
IX. | Internal standards
X. | Target compound identifications N
Xl. | Compound quantitation and CRQLs 4N QH// é,%@& M‘fﬂ% (ﬂ—%é’ﬁ) "‘\\,/71‘\“/;6 )
Xll. | System performance N / / /
XIll. | Overall assessment of data ﬁ\
XIV. | Field duplicates f\l
XV. | Field blanks /ﬁ/\/ &L=/
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
1 EB-04232010-RZE 1 2o/ 7,(/)5 21 31
2 12 / 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23265Q21W.wpd
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LDC Report# 23265R21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 23, 2010

LDC Report Date: June 9, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): G0OD270529

Sample Identification
SSAI3-05-3BPC
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 20086), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005).

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

J+

J-

(N}

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

The analytical result is not used for reporting because a more accurate and precise resuit
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.

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% .

lil. 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
0123335MB 5/3/10 1,2,3,4,6,7,8-HpCDD 0.085 pg/g All samples in SDG GOD270529
OCDD 0.60 pg/g
2,8,7,8-TCDF 0.086 pg/g
1,2,3,4,6,7,8-HpCDF 0.079 pg/g
OCDF 0.14 pg/g
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Sample concentrations were compared to concentrations detected in the method blanks
as required by the QAPP. No sample data was qualified.

Sample FB-04072010-RZD (from SDG GOD090441) 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
FB-04072010-RZD 4/7/10 1.2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L G0D270529
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
ocDbD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,8-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 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. Percent recoveries (%R) and relative percent differences (RPD) were
not within QC limits. Since there were no associated samples, 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.

Vill. Regional Quality Assurance and Quality Control
Not applicable.

IX. Internal Standards

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

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

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:

Sample Compound Finding Criteria Flag AorP
SSAIB-05-3BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be {J (all detects) P
calibration range. within calibration range.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOD270529 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 G0OD270529 All compounds reported as estimated maximum JK (all detects) A
possible 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

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D270529

SDG Sample Compound Flag AorP Reason (Code)
GOD270529 | SSAI3-05-3BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
Limit (e)
G0D270529 | SSAI3-05-3BPC All compounds reported J (all detects) A Project Quantitation
below the PQL. Limit (sp)
G0D270529 | SSAI3-05-3BPC All compounds reported as JK (all detects) A Project Quantitation
EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0D270529

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D270529

No Sample Data Qualified in this SDG
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LDC #:

SDG #:

Tronox Northgate Henderson

23265R21

G0OD270529

Laboratory: Test America

VALIDATION COMPLETENESS WORKSHEET
Stage 2B

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

Date: 2
Page:_/of /.
Reviewer: :

2nd Reviewer: 7,4

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

Validation Area Comments
I. | Technical holding times % Sampling dates: 4@//&
Il. | HRGC/HRMS Instrument performance check 'A’ / 4
M. Initial calibration %
IV. | Routine calibration/ﬁ( ﬂ’
V. | Blanks ! /(/\A}
VI. | Matrix spike/Matrix spike duplicates 7N /\/0 ﬁ?/ ss I;/f— A}& @ 4/&
VII. | Laboratory control samples %” éé =
VIIl. | Regional quality assurance and quality control N
1X. Internal standards %
X. | Target compound identifications N
Xl Compound quantitation and CRQLs &N
XIl. | System performance N
XHL | Overall assessment of data ﬁ“
XIV. | Field duplicates /\/
XV. | Field blanks A TB-040[201p-R2D(=FolY G044 )
t t
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
1 SSAI3-05-3BPC é 11 wl‘ﬁ,/Q = 33@/1/5 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:
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LDC Report# 23265521

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 26, 2010

LDC Report Date: June 9, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD270573

Sample Identification
SSAI3-04-1BPC
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005).

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\23265521.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness

check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance

A

P

None

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

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

Indicates the data was not significantly impacted by the finding, therefore qualification was
not required.
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I. Technical Holding Times
All technical holding time requirements were met.

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

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% .

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
0123335MB 5/3/10 1,2,3,4,6,7,8-HpCDD 0.085 pg/g All samples in SDG GOD270573
oCDD 0.60 pg/g
2,3,7,8-TCDF 0.086 pg/g
1,2,3,4,6,7,8-HpCDF 0.079 pg/g
OCDF 0.14 pg/g
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Sample concentrations were compared to concentrations detected in the method blanks
as required by the QAPP. No sample data was qualified.

Sample EB-04262010-1-RZD (from SDG GOD280571) was identified as an equipment
blank. No polychlorinated dioxin/dibenzofuran contaminants were found in this blank with
the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04262010-1-RZD 4/26/10 1,2,3,4,6,7,8-HpCDD 2.1 pg/L All samples in SDG
OocCDD 6.8 pg/L G0D270573
1,2,3,4,7,8-HxCDF 7.6 pg/L
1,2,3,6,7,8-HxCDF 4.5 pg/L
2,3,4,6,7,8-HxCDF 1.3 pg/L
1,2,3,4,6,7,8-HpCDF 12 pg/L
1,2,3,4,7,8,9-HpCDF 5.3 pg/L
OCDF 25 pg/L

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

Sample FB-04072010-RZD (from SDG GOD090441) 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
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L G0D270573
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 pg/t
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 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. Percent recoveries (%R) and relative percent differences (RPD) were
not within QC limits. Since there were no associated samples, 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.
X. Target Compound Identifications

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOD270573 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 GOD270573 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

Raw data were not reviewed for this SDG.

Xil. System Performance

Raw data were not reviewed for this SDG.

Xlll. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D270573

SDG Sample Compound Flag AorP Reason (Code)
GOD270573 | SSAI3-04-1BPC All compounds reported J (all detects) A Project Quantitation
below the PQL. Limit (sp)
GOD270573 | SSAI3-04-1BPC All compounds reported as JK (all detects) A Project Quantitation
EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0D270573

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D270573

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:__23265521 VALIDATION COMPLETENESS WORKSHEET Date: /e
SDG #:__G0D270573 Stage 2B Page:” /fof /
Laboratory:_Test America Reviewer:

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

The sampiles 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: 4?’6/9

l. Technical holding times

1. HRGC/HRMS Instrument performance check

1. Initial calibration

IV. | Routine calibration/T§(V

iiaiais

V. | Blanks / v/ ) ,

VI. | Matrix spike/Matrix spike duplicates / A/ﬁ 2‘0/@ S& /0/’ /\/a @L;{L
V1l. | Laboratory control samples Aéé
VI, | Regional quality assurance and quality control

IX. Internal standards

X. Target compound identifications

XIl. | Compound quantitation and CRQLs

ﬁ//z?i{fa u.az/érﬂ%é) k)

Xil. | System performance

Xl | Overall assessment of data

219 [l e o

XIV. | Field duplicates

XV. | Field blanks AN / ZB-LASRY DS A RED(F 0P 2587, ) , 7IR =0k 070/ D
7
p 0?& )
Note: A = Acceptable ND = No compounds detected D = Duplicate f? 2 44./
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 $SAI3-04-1BPC |11 |o/> 23%/96 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:
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LDC Report# 23265721

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 26, 2010

LDC Report Date: June 9, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD270574

Sample Identification
SSAJ2-02-3BPC
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LL.C 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).

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.

VALOGIN\TRONOXNG\23265T21.TR4 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 resuilt
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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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.

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% .

The exact mass of 380.9760 of PFK was verified. The static resolving power was at least
10,000 (10% valley definition).

lil. 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.

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and
greater than or equal to 10 for each recovery and internal standard compound for
samples.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

Affected
Date Compound %D Associated Samples Compound Flag AorP

5/16/10 *C-1,2,3,4,6,7,8-HpCDD 38.9 | sSAJ2-02-3BPC 1,2,3,4,6,7,8-HpCDD | J+ (all detects) P

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

V:\LOGIN\TRONOXNG\23265T21.TR4 4



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
0123335MB 5/3/10 1,2,3,4,6,7,8-HpCDD 0.085 pg/g All samples in SDG
ocDD 0.60 pg/g GOD270574
2,3,7,8-TCDF 0.086 pg/g
1,2,3,4,6,7,8-HpCDF 0.079 pg/g
OCDF 0.14 pg/g

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

Sample EB-04262010-1-RZD (from SDG G0D280571) was identified as an equipment
blank. No polychlorinated dioxin/dibenzofuran contaminants were found in this blank with
the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04262010-1-RZD 4/26/10 1,2,3,4,6,7,8-HpCDD 2.1 pg/L All samples in SDG
ocbD 6.8 pg/L GO0D270574
1,2,3,4,7,8-HxCDF 7.6 pg/L
1,2,3,6,7,8-HXCDF 4.5 pg/L
2,3,4,6,7,8-HxCDF 1.3 pg/L
1,2,3,4,6,7,8-HpCDF 12 pg/L
1,2,3,4,7,8,9-HpCDF 5.3 pg/L
OCDF 25 pg/l.

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

Sample FB-04072010-RZD (from SDG GOD090441) was identified as a field blank. No

polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

V:ALOGIN\TRONOXNG\23265T21.TR4 5



Sampling

Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L GO0D270574
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
oCcDD 8.3 pg/l.
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/l.
1,2,3,7,8,9-HXCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 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. Percent recoveries (%R) and relative percent differences (RPD) were
not within QC limits. Since there were no associated samples, 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.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound lIdentifications

All target compound identifications were within validation criteria.
Xl. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following

exceptions:

VALOGIN\TRONOXNG\23265T21.TR4




OCDF

Sample Compound Finding Criteria Flag AorP
SSAJ2-02-3BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be |J (all detects) P
1,2,3,4,6,7,8-HpCDF | calibration range. within calibration range. J (all detects)

J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG G0D270574 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 G0OD270574 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

Xll. System Performance

The system performance was acceptable.

Xlil. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\TRONOXNG\23265T21.TR4




Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D270574

sSDG Sample Compound Flag AorP Reason (Code)
G0D270574 | SSAJ2-02-3BPC 1,2,3,4,6,7,8-HpCDD J+ (all detects) P Routine calibration (%D)
()

G0D270574 | SSAJ2-02-3BPC 2,3,7,8-TCDF J (all detects) P Compound guantitation
1,2,3,4,6,7,8-HpCDF J (all detects) and CRQLs (e)
OCDF J (all detects)

GO0D270574 | SSAJ2-02-3BPC All compounds reported below J (all detects) A Project Quantitation
the PQL. Limit (sp)

G0D270574 | SSAJ2-02-3BPC All compounds reported as JK (all detects) A Project Quantitation
EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GO0D270574

No Sample Data Qualified in this SDG
Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0D270574

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D270574

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:__23265T721 VALIDATION COMPLETENESS WORKSHEET Date. &5/ /¢
SDG #.__GOD270574 Stage ZB/F Page:” Af /
Laboratory: Test America 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

l. Technical helding times <A\ Sampling dates: 4 /CQ////

I, HRGC/HRMS Instrument performance check *A“ ' 7

Il Initial calibration <A_'_

IV. | Routine calibration/m /61/\)

V. Blanks /«A/ . ]

VI. | Matrix spike/Matrix spike duplicates /ﬁ/\) A)ﬁ e an ’ deé%' A/Q @A
Vil. | Laboratory control samples A@
VIII. | Regional quality assurance and quality controt

N
IX. Internal standards »‘QHA'

X. | Target compound identifications

Xl Compound quantitation and CRQLs

z \é)\},s‘

Xll. | System performance

Xill. | Overall assessment of data

XIV. | Field duplicates ]\J

XV. | Field blanks

FEO4IT(052b (Fapo ot ), 2Brofb 20|01 R2DEEy) e

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

Validated Samples:

1 | SSAJ2-02-3BPC Sl |lp/>533 € A5 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:
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LDC # = =2 VALIDATION FINDINGS CHECKLIST Page:_/ of_%
SDG# Reviewer:

2nd Reviewer: Q

Validation Area Yes { No | NA Findings/Comments '

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

|. Technicai holding times

A\

All technical holding times were met.

Cooler temperature criteria was met.

1. GC/MS Instrument performance‘ check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing
any other unlabeled TCDD isomers < 25% ?

Is the static resolving power at least 10,000 (10% valley definition)?

Was the mass resolution adequately check with PFK?

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified?

1. Initial calibration

Was the initial calibration performed at 5 concentration levels?

Were all percent relative standard deviations (%RSD) < 20% for unlabeled standards
and < 30% for labeled standards?

Did all calibration standards meet the lon Abundance Ratio criteria?

Was the signal to noise ratio for each target compound > 2.5 and for each recovery
and internal standard >«,1O? _

NN NN NN AN AYAN

IV Continuig calibration. =~ 4w

Was a routine calibration performed at the beginning and end of each 12 hour /’\
{lperiod? )
Were all percent differences (%D) < 20% for unlabeled standards and < 30% for /

labeled standards?

Did alf routine calibration standards meet the lon Abundance Ratio criteria?

V. Blanks .

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

Was a method blank performed for each matrix and concentration?

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

AR I

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

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

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

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

AN

DXN-SW90.DOC version 1.0



LDC # = o/ = VALIDATION FINDINGS CHECKLIST Page >of=
SDG#: Reviewer:

2nd Reviewer:

VIHl. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

IX. Internal standards

Were internal standard recoveries within the 40-135% criteria?

AN

Was the minimum S/N ratio of all internal standard peaks > 10?

X. Target compound identification

For 2,3,7,8 substituted congeners with associated labeled standards, were the
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the
labeled standard?

For 2,3,7,8 substituted congeners without associated labeled standards, were the
relative retention times of the two quantitation peaks within 0.005 time units of the
RRT measured in the routine calibration?

NI

For non-2,3,7,8 substituted congeners, were the retention times of the two /’
quantitation peaks within RT established in the performance check solution?

Did compound spectra contain all characteristic ions listed in the table attached? pd

Was the lon Abundance Ratio for the two quantitation ions within criteria? e

Was the signal to noise ratio for each target compound and labeled standard > 2.5? 7

Does the maximum intensity of each specified characteristic ion coincide within + 2 / [
seconds (includes labeled standards)?

For PCDF identification, was any signal (S/N > 2.5, at + seconds RT) detected in the e

corresponding PCDPE channel?

K

Was an acceptable lock mass recorded and monitored?

niitation/CRQLS

ompound:

L.

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

N

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

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates. /

Field blanks were identified in this SDG.

ANA

Target compounds were detected in the field blanks.

DXN-SW90.DOC version 1.0
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LDC #:R22487=/
SDG #:Zee comey

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

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

N _N/A
N N/A

Were all reported resuits recalculated and verified for all level IV samples?

Page: Jof /
Reviewer: (@

2nd reviewer: 52 s

Were all recalculated results for detected target compounds agree within 10.0% of the reported resuits?

Concentration = (A )(L.}(DF)

Example:

(ARRF)(V,)(%S)
A, Area of the characteristic ion (EICP) for the Sample I.D. / ‘A
compound to be measured
Ay Area of the characteristic ion (EICP) for the specific
internal standard 2}
I Amount of internal standard added in nanograms Conc. = (707;27- ) (FPT ) ( )
7 7
n
(ng) _ o ;;0 g/;%/:@/(/y;?7ﬂ)(/y3¢ )(ﬂ_ﬁ)
v, Volume or weight of sample extract in milliliters {ml)
or grams (g). -
RRF Relative Response Factor (average) from the initial = / 5 7% /
calibration g
Df Dilution Factor.
%S Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample ID Compound { ) ( ) Qualification

RECALC®0.21




LDC Report# 23265U21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 26, 2010

LDC Report Date: June 9, 2010

Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD280571

Sample Identification
EB-04262010-1-RZD
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005).

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 X|V.

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

V\LOGIN\TRONOXNG\23265U21.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJd

JB

JK

J-TDS

Data are qualified as estimated, with a high bias likely to occur. False positives or false
hegatives 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\23265U21.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% .

lil. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

Associated Affected
Date Compound %D Samples Compound Flag AorP
5/6/10 1,2,3,6,7,8-HxCDF 20.1 01233g1MB 1,2,3,6,7,8-HxCDF J+ (all detects) P

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\23265U21.TR3 4



Extraction

Method Blank ID Date Compound Concentration Associated Samples
0123391MB 5/3/10 1,2,3,4,6,7,8-HpCDD 1.3 pg/L All samples in SDG GOD280571
OCDD 4.1 pg/L
1,2,3,4,7,8-HXCDF 2.7 pa/L
1,2,3,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HxCDF 2.1 pg/L
1,2,3,4,6,7,8-HpCDF 3.1 pg/L
1,2,3,4,7,8,9-HpCDF 4.4 pg/L
OCDF 3.4 pg/L

Sample concentrations were compared to concentrations detected in the method blanks

as required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final

Sample Compound Concentration Concentration
EB-04262010-1-RZD 1,2,3,4,6,7,8-HpCDD 2.1 pg/L 2.1U pg/L
ocDD 6.8 pg/L 6.8U pg/L.
1,2,3,4,7,8-HxCDF 7.6 pg/L 7.6U pg/L
1,2,3,6,7,8-HXCDF 4.5 pg/L. 4.5U pg/L
1,2,3,4,6,7,8-HpCDF 12 pg/L 12U pg/L
1,2,3,4,7,8,9-HpCDF 5.3 py/L 5.3U pg/L

Sample EB-04262010-1-RZD was identified as an equipment blank. No polychlorinated
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04262010-1-RZD 4/26/10 1,2,3,4,6,7,8-HpCDD 2.1 pg/L No associated samples in
oCDD 6.8 pg/L this SDG
1,2,3,4,7,8-HxCDF 7.6 pg/L
1,2,3,6,7,8-HxCDF 4.5 pg/l.
2,3,4,6,7,8-HxCDF 1.3 pg/L
1,2,3,4,6,7,8-HpCDF 12 pg/L
1,2,3,4,7,8,9-HpCDF 5.3 pg/L
OCDF 25 pg/L

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.
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VIIl. Regional Quality Assurance and Quality Control
Not applicable.

IX. Internal Standards

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

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOD280571 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 GOD280571 All compounds reported as estimated maximum JK (all detects) A
possible 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

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D280571

SDG Sample Compound Flag AorP Reason (Code)
G0D280571 | EB-04262010-1-RZD All compounds reported J (all detects) A Project Quantitation
below the PQL. Limit (sp)
G0D280571 | EB-04262010-1-RZD All compounds reported as JK (all detects) A Project Quantitation
EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0D280571

Modified Final
SDG Sample Compound Concentration AorP Code
G0D280571 EB-04262010-1-RZD | 1,2,3,4,6,7,8-HpCDD 21U pg/L A bl
oCcDhD 6.8U pg/L
1,2,3,4,7,8-HxCDF 7.6U pg/L
1,2,3,6,7,8-HXCDF 4.5U pg/L
1,2,3,4,6,7,8-HpCDF 12U pg/L
1,2,3,4,7,8,9-HpCDF 5.3U pg/L

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0D280571

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #__23265U21 VALIDATION COMPLETENESS WORKSHEET Date:g/7/”?
SDG #:_G0D280571 Stage 2B Page:_/of_/.
Laboratory: Test America Reviewer._ Q—
2nd Reviewer:
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) ;

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

Validation Area Comments
I. | Technical holding times Y\A" Sampling dates: 4/9—é //&
7
. | HRGC/HRMS Instrument performance check [ /

il Initial calibration

IV. | Routine calibration/h)(/

AN
V. | Blanks / W
4

V1. | Matrix spike/Matrix spike duplicates

N | elead ﬁalf'k A

Lo = /

VIl. | Laboratory control samples

VIll. | Regional quality assurance and quality control N

IX. | Internal standards ‘A’b

X. Target compound identifications

%l)éMfC/C 527%7) ~Jk (£)

Xl. | Compound quantitation and CRQLs
Xil. | System performance

N

N

N

XHll. | Overall assessment of data Qé‘

XIV. | Field duplicates }\‘
XV. | Field blanks /(/\/\/ == =)
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 |Esoaze20t01rzD W 11 |0 /2 B3 A | 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:
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LDC Report# 23265V21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 27, 2010

LDC Report Date: June 8, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD280586

Sample Identification

SSAK3-05-1BPC
SSAKS8-05-1BPC
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005).

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\23265V21.TR3 2



The following are definitions of the data qualifiers:

J+

J-

ON

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
hegatives 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
=

None

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

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

Indicates the data was not significantly impacted by the finding, therefore qualification was
not required.
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I. Technical Holding Times
All technical holding time requirements were met.

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

lll. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

Extraction
Method Blank ID Date Compound Concentration Associated Samples
0123335MB 5/3/10 1,2,3,4,6,7,8-HpCDD 0.085 pg/g All samples in SDG GOD280586
OCDD 0.60 pg/g
2,3,7,8-TCDF 0.086 pg/g
1,2,3,4,6,7,8-HpCDF 0.079 pg/g
OCDF 0.14 pg/g
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Sample concentrations were compared to concentrations detected in the method blanks
as required by the QAPP. No sample data was qualified.

Samples FB-04072010-RZD (from SDG GOD090441) 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
FB-04072010-RZD 4/7110 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L G0D280586
1,2,3,4,6,7,8-HpCDD 2.2 pg/lL
ocbD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

V1. 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
not within QC limits. Since there were no associated samples, 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:

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAK8-05-1BPC *c-ocDD 37 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)
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X. Target Compound Identifications
Raw data were not reviewed for this SDG.
Xl. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:

Sample Compound Finding Criteria Flag AorP

SSAKS-05-1BPC 1,2,3,4,6,7,8-HpCDF Sample result exceeded Reported result should be |J (ali detects) P
OCDF calibration range. within calibration range. J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0D280586 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 G0D280586 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

Raw data were not reviewed for this SDG.

Xil. System Performance

Raw data were not reviewed for this SDG.

Xlll. Overall Assessment of Data

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\23265V21.TR3 6



Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0OD280586

SDG Sample Compound Flag AorP Reason (Code)
G0D280586 | SSAK8-05-1BPC OCDD J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)
OCDF J (all detects)
UJ (all non-detects)
G0D280586 | SSAK3-05-1BPC 1,2,3,4,6,7,8-HpCDF J (all detects) A Project Quantitation
OCDF J (all detects) Limit (e)
G0D280586 | SSAK3-05-1BPC All compounds reported J (all detects) A Project Quantitation
SSAK8-05-1BPC below the PQL. Limit (sp)
G0D280586 | SSAK3-05-1BPC All compounds reported as JK (all detects) A Project Quantitation
SSAKs8-05-1BPC EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0D280586

Tronox LLC Facility, PCS, Henderson, Nevada

No Sample Data Qualified in this SDG

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
GO0D280586

Tronox LLC Facility, PCS, Henderson, Nevada

No Sample Data Qualified in this SDG

Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D280586

VALOGIN\TRONOXNG\23265V21.TR3
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Tronox Northgate Henderson
LDC #.__23265V21 VALIDATION COMPLETENESS WORKSHEET Date:égéé/ﬂ

SDG #.___G0D280586 Stage 2B Page: “/fof /

Laboratory: Test America Reviewer: 8~———
2nd Reviewer:;

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 5

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: 4}/27////

I Technical holding times

1l HRGC/HRMS Instrument performance check

1. Initial calibration

{V. | Routine calibration/I%

V. Blanks

/\/9’ ﬁp/ﬁsséjf /l/;@/: V

V1. | Matrix spike/Matrix spike duplicates

VII. | Laboratory control samples A@
VI, | Regional quality assurance and quality control ;
IX. Internal standards

X. | Target compound identifications

XI. Compound quantitation and CRQLs

Xil. | System performance

Xil. | Overall assessment of data

XIV. | Field duplicates

D pl PN N i

XV. | Field blanks

TB-047=0|0 -R2D (gp o] 04| )

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

Validated Samples:

1 | 5SAK3-05-1BPC S |p/R233A7ES | 31
2 | ssAKs-05-1BPC R 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23265V21W.wpd
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LDC Report# 23265W21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 28, 2010

LDC Report Date: June 9, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD300450

Sample Identification
SSAN6-07-1BPC
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005).

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.

VALOGIN\TRONOXNG\23265W21.TR4 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness

check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance

A

P

None

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

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

Indicates the data was not significantly impacted by the finding, therefore qualification was
not required.
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I. Technical Holding Times
All technical holding time requirements were met.

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance 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% .

The exact mass of 380.9760 of PFK was verified. The static resolving power was at least
10,000 (10% valley definition).

lil. 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.

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and
greater than or equal to 10 for each recovery and internal standard compound for
samples.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

Affected
Date Compound %D Associated Samples Compound Flag AorP

5/17/10 1,2,3,4,7,8-HxCDD 20.2 SSANB-07-1BPC 1,2,3,4,7,8-HxCDD J+ (all detects) P

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
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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
0124370MB 5/4/10 1,2,3,4,6,7,8-HpCDD 0.12 pg/g All samples in SDG
ocDD 0.49 pg/g GOD300450
2,3,7,8-TCDF 0.26 pg/g
1,2,3,7,8-PeCDF 0.13 pg/g
1,2,3,4,7,8-HxCDF 0.28 pg/g
1,2,3,6,7,8-HXCDF 0.15 pg/g
1,2,3,4,6,7,8-HpCDF 0.35 pg/g
1,2,3,4,7,8,9-HpCDF 0.18 pg/g
OCDF 0.80 pg/g

Sample concentrations were compared to concentrations detected in the method blanks

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

Sample FB-04072010-RZC (from SDG GOD130519) 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
FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L All samples in SDG GOD300450

1,2,3,6,7,8-HxCDD 0.74 pg/L
1,2,3,7,8,9-HxCDD 0.82 po/L
1,2,3,4,6,7,8-HpCDD 4.2 pg/L
OoCcDD 37 pg/L

2,3,7,8-TCDF 0.57 pg/L
1,2,3,7,8-PeCDF 0.96 pg/L
2,3,4,7,8-PeCDF 0.67 pg/l.
1,2,3,4,7,8-HxCDF 1.1 pg/L
1,2,3,6,7,8-HxCDF 0.96 pg/l.
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HxCDF 1.0 pg/L
1,2,3,4,6,7,8-HpCDF 2.1 pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/L

OCDF 6.7 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. Percent recoveries (%R) and relative percent differences (RPD) were

not within QC limits. Since there were no associated samples, no data were qualified.

VALOGIN\TRONOXNG\23265W21.TR4




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:

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAN6-07-1BPC %c-2,3,7,8-TCDF 22 (40-135) All TCL compounds J (all detects) P
¥c-2,3,7,8-TCDD 27 (40-135) UJ (all non-detects)
*C-1,2,3,7,8-PeCDF 30 (40-135)
¥C-1,2,3,7,8-PeCDD 31 (40-135)
¥C-1,2,3,4,7,8-HXCDF 32 (40-135)
*C-1,2,3,6,7,8-HxCDD 29 (40-135)
3C-1,2,3,4,6,7,8-HpCDF 33 (40-135)
8¢-1,2,3,4,6,7,8-HpCDD 33 (40-135)
*c-0cDD 28 (40-135)
0124370MB *C-2,3,7,8-TCDD 36 (40-135) 2,3,7,8-TCDD J (all detects) P
8C-1,2,3,7,8-PeCDD 37 (40-135) 1,2,3,7,8-PeCDD UJ (all non-detects)
3C-1,2,3,4,6,7,8-HpCDF 38 (40-135) ocDD
¥c-ocbD 33 (40-135) 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

X. Target Compound ldentifications
All target compound identifications were within validation criteria.
XI. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:

Sample Compound Finding Criteria Flag AorP
SSAN6-07-1BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be | J (all detects) P
1,2,3,7,8-PeCDF calibration range. within calibration 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)

VALOGIN\TRONOXNG\23265W21.TR4 6



All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG GOD300450 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 GOD300450 All compounds reported as estimated maximum JK (all detects) A

possible concentration (EMPC).

Xll. System Performance
The system performance was acceptable.

Xlil. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:ALOGIN\TRONOXNG\23265W21, TR4 7




Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOD300450

SDG Sample Compound Flag AorP Reason (Code)

GOD300450 | SSAN6-07-1BPC 1,2,3,4,7,8-HxCDD J+ (all detects) P Routine calibration (%D}

(©
G0D300450 | SSAN6-07-1BPC All TCL compounds J (all detects) P Internal standards (%R)
UJ (all non-detects) (U]

GOD300450 | SSAN6-07-1BPC 2,3,7,8-TCDF J (all detects) P Compound quantitation
1,2,3,7,8-PeCDF J (all detects) and CRQLs (e)
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)

GOD300450 | SSANG-07-1BPC All compounds reported below J (all detects) A Project Quantitation
the PQL. Limit (sp)

GOD300450 | SSAN6-07-1BPC All compounds reported as JK (all detects) A Project Quantitation
EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0D300450

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D300450

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\23265W21.TR4 8



Tronox Northgate Henderson
LDC #__23265W21 VALIDATION COMPLETENESS WORKSHEET Date:%/ﬂ/‘ﬁ
SDG #__GOD300450 Stage 284 Page: / fof /
Laboratory:_Test America Reviewer._ ¢—

2nd Reviewer:
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 5

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

Validation Area Comments

l. Technical holding times q4 Sampling dates: 4/'8//ﬂ

1. HRGC/HRMS Instrument performance check B 7 /

1. Initial calibration

IV. | Routine calibration/f M,

V. | Blanks 4/\/ A\

VI. [ Matrix spike/Matrix spike duplicates /a)\} }\)ﬁ .5? ( ﬂ%{/\/

VIl. | Laboratory control samples 3 - e
VI | Regional quality assurance and quality control N ,

IX. Internal standards ’W\/

X. | Target compound identifications 'A"

Xl. | Compound quantitation and CRQLs §\VN

XIl. | System performance TAT
Xill. | Overall assessment of data ﬂl‘

N

XIV. | Field duplicates }\!

XV. | Field blanks AN B pT201p£2C(S0DI3p.27 T )

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

Validated Samples:

1 | SSAN6-07-1BPC Sl o/ 2437 M o 31
2 12 / 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23265W21W.wpd



LDC #: 23—?!5"/114’/ VALIDATION FINDINGS CHECKLIST Page:_ / of 2~
SDG #: Q& UL Reviewer:

2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

es| No | NA Findings/Comments ~

<

Validation Area

|. Technical holding times

All technical hoiding times were met.

Cooler temperature criteria was met.

1l. GC/MS instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for ali homologues?

ANIANANEAA

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing
any other uniabeled TCDD isomers < 25% ?

Is the static resolving power at least 10,000 (10% valley definition)?

Was the mass resolution adequately check with PFK?

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified?

11, Initial calibration

Was the initial calibration performed at 5 concentration levels?

Were all percent relative standard deviations (%RSD) < 20% for unlabeled standards
aqd < 30% for labeled standards?

Did all calibration standards meet the lon Abundance Ratio criteria?

Was the signal to noise ratio for each target compound > 2.5 and for each recovery
and internal standard > 107

IV/: Continuing calibration:

)

NENNNNENN

Was a routine calibration performed at the beginning and end of each 12 hour
{|period? )

Were all percent differences (%D) < 20% for unlabeled standards and < 30% for /
labeled standards?

Did all routine calibration standards meet‘the lon Abundance Ratio criter_ia?

V. Blanks® -

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

Was a method blank performed for each matrix and concentration?

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

ANIYAY

IV Matrix spikefMatrix-spike duplicates

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

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

VH. Laboratory control sam‘pleé :}

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

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

DXN-SW80.DOC version 1.0



LDC #=2 igés‘ @13/ VALIDATION FINDINGS CHECKLIST Page: - of—
SDG #_Zex_pus Reviewer:

2nd Reviewer:

VIil. Regional Quality Assurance and Quality Control

\Were performance evaluation (PE) samples performed? /

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

IX. internal standards

Were internal standard recoveries within the 40-135% criteria?

AN

Was the minimum S/N ratio of all internal standard peaks > 10?

X. Target compound identification

For 2,3,7,8 substituted congeners with associated labeled standards, were the
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the
labeled standard?

For 2,3,7,8 substituted congeners without associated labeled standards, were the
relative retention times of the two quantitation peaks within 0.005 time units of the
RRT measured in the routine calibration?

For non-2,3,7,8 substituted congeners, were the retention times of the two
quantitation peaks within RT established in the performance check solution?

A}

Did compound spectra contain all characteristic ions listed in the table attached?

g

Was the lon Abundance Ratio for the two quantitation ions within criteria?

NN NAANELN

Was the signal to noise ratio for each target compound and labeled standard > 2.57

\

Does the maximum intensity of each specified characteristic ion coincide within + 2
seconds (includes labeled standards)?

For PCDF identification, was any signal (S/N > 2.5, at + seconds RT) detected in the
corresponding PCDPE channel?

Was an acceptable lock mass recorded and monitored?

Xl.-Compound:quantitation/CRQLs’

Were the correct internal standard (1S), quantitation ion and relative response factor
(RRF) used to quantitate the compound?

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

NN NN

System performance was found to be acceptable.

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG. /

Target compounds were detected in the field duplicates. /

Field blanks were identified in this SDG.

2
Z,

Target compounds were detected in the field blanks.

DXN-SW90.DOC version 1.0
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LDC #: &2

SDG #: ¢

é\/pb%/ VALIDATION FINDINGS WORKSHEET Page:_ /of_/

Sample Calculation Verification Reviewer:

2nd reviewer:

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

/iY?N NSA
N N/A

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

Concentration = (A)(.)(OF)

Example:

(A RRF)V,)(%S)
A, = Area of the characteristic ion (EICP) for the Sample 1.D. / , /4
compound to be measured
A = Area of the characteristic ion (EICP) for the specific
internal standard
i = Amount of internal standard added in nanograms Conc. = ( ; 2%7 p) ( 2 Gk ) ( )
(ng) ( 4/ 3 { ){ ) )
TG0 AT g ) > 7
v, = Volume or weight of sample extract in milliliters (ml) / / ) / z.
or grams {g).
RRF = Relative Response Factor (average) from the initial =3 7 3
calibration /
Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample ID Compound { ) ( ) Qualification

RECALC@0.21



LDC Report# 23265X21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 28, 2010

LDC Report Date: June 8, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD300454

Sample Identification

RSAQS-1BPC
RSAQ3-2BPC
SA169-4BPC
RSAQ3-2BPCMS
RSAQSB-2BPCMSD
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract
Laboratory Program National Functional Guidelines for Polychlorinated
Dioxins/Dibenzofurans Data Review (September 2005).

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\23265X21.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\23265X21.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% .

lll. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:
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Extraction
Method Blank ID Date Compound Concentration Associated Samples
0124370MB 5/4/10 1,2,3,4,6,7,8-HpCDD 0.12 pg/g All samples in SDG GOD300454
OCDD 0.49 pg/g
2,3,7,8-TCDF 0.26 pg/g
1,2,3,7,8-PeCDF 0.13 pg/g
1,2,3,4,7,8-HxCDF 0.28 pg/g
1,2,3,6,7,8-HxCDF 0.15 pg/g
1,2,3,4,6,7,8-HpCDF 0.35 pg/g
1,2,3,4,7,8,9-HpCDF 0.18 pg/y
OCDF 0.80 pg/g

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

Samples EB-04282010-RZB (from SDG GOD300598) was identified as an equipment
blank. No polychlorinated dioxin/dibenzofuran contaminants were found in this blank with
the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04282010-RZB 4/28/10 1,2,3,4,6,7,8-HpCDD 3.8 pg/L All samples in SDG
OCDD 5.2 pg/L G0D300454
2,3,7,8-TCDF 5.2 pg/L
1,2,3,7,8-PeCDF 7.5 pg/k
2,3,4,7,8-PeCDF 3.7 pg/L
1,2,3,4,7,8-HxCDF 16 pg/L
1,2,3,6,7,8-HxCDF 12 pg/L
2,3,4,6,7,8-HxCDF 2.7 pg/L
1,2,3,7,8,9-HxCDF 2.0 pg/L
1,2,3,4,6,7,8-HpCDF 43 pg/L
1,2,3,4,7,8,9-HpCDF 9.9 pg/L
OCDF 76 pg/L

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

Samples FB-04062010-RZB (from SDG G0D120488) 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
FB-04062010-RZB 4/6/10 1,2,3,7,8,9-HxCDD 0.68 pg/L All samples in SDG
1,2,3,4,6,7,8-HpCDD 2.5 pg/L GOD300454
ocDD 6.2 pg/L
2,3,7,8-TCDF 2.7 pg/L
1,2,3,4,7,8-HXCDF 1.4 pg/L
1,2,3,6,7,8-HXCDF 0.82 pg/L
1,2,3,7,8,9-HxCDF 0.94 pg/L
1,2,3,4,6,7,8-HpCDF 1.8 pg/L
1,2,3,4,7,8,9-HpCDF 1.2 pg/L
OCDF 4.4 pg/l.

Sample concentrations were compared to concentrations detected in the equipment

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 several compounds, the MSD or 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:

Sample Internal Standards %R (Limits) Compound Flag AorP
RSAQ3-1BPC *C-2,3,7,8-TCDF 32 (40-135) | 2,3,7,8-TCDD J (all detects) P
13¢-2,8,7,8-TCDD 35 (40-135) | 1,2,3,7,8-PeCDD UJ (all non-detects)
8C.1,2,3,7,8-PeCDF 36 (40-135) | 1,2,3,4,6,7,8-HpCDD
3C-1,2,3,7,8-PeCDD 31 (40-135) | 2,3,7,8-TCDF
*C.1,2,3,4,7,8-HXCDF 38 (40-135) | 1,2,3,7,8-PeCDF
*C-1,2,3,4,6,7,8-HpCDD 36 (40-135) | 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
V:\LOGIN\TRONOXNG\23265X21.TR3 6




Sample Internal Standards %R (Limits) Compound Flag AorP
RSAQ3-2BPC 3C-2,3,7,8-TCDF 37 (40-135) | 2,3,7,8-TCDD J (all detects) P
*c-2,3,7,8-TCDD 35 (40-135) | 1,2,3,7,8-PeCDD UJ (all non-detects)
3C1,2,3,7,8-PeCDD 38 (40-135) | 1,2,3,4,7,8-HXCDD
3C-1,2,3,6,7,8-HxCDD 39 (40-135) | 1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
2,3,7,8-TCDF
SA169-4BPC **C-2,3,7,8-TCDF 25 (40-135) | All TCL compounds J (all detects) P
*c-2,3,7,8-TCDD 31 (40-135) UJ (all non-detects)
*¥c-1,2,3,7,8-PeCDF 35 (40-135)
8C-1,2,3,7,8-PeCDD 30 (40-135)
¥C-1,2,3,4,7,8-HxCDF 32 (40-135)
¥c-1,2,3,6,7,8-HxCDD 31 (40-135)
18C-1,2,3,4,6,7,8-HpCDF 26 (40-135)
3C-1,2,3,4,6,7,8-HpCDD 22 (40-135)
¥c-0CcDD 12 (40-135)
0124370MB *C-2,3,7,8-TCDD 36 (40-135) | 2,3,7,8-TCDD J (all detects) P
*C-1,2,3,7,8-PeCDD 37 (40-135) | 1,2,3,7,8-PeCDD UJ (all non-detects)
¥C-1,2,3,4,6,7,8-HpCDF 38 (40-135) | ocDD
*c-ocbD 33 (40-135) | 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

X. Target Compound Identifications
Raw data were not reviewed for this SDG.
Xl. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following
exceptions:

Sample Compound Finding Criteria Flag AorP
SA169-4BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be |J (all detects) P
1,2,3,4,7,8-HxCDF calibration range. within calibration range. 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)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOD300454 All compounds reported below the PQL. J (all detects) A
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All compounds reported as EMPC were qualified as follows:

Sample Finding

Flag

AorP

All samples in SDG GOD300454 All compounds reported as estimated maximum
possible concentration (EMPC).

JK (all detects)

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

Xill. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOD300454

SDG Sample Compound Flag AorP Reason (Code)

GOD300454 | RSAQ3-1BPC 2,3,7,8-TCDD J (all detects) P Internal standards (%R}
1,2,3,7,8-PeCDD UJ (all non-detects) (i)
1,2,3,4,6,7,8-HpCDD
2,3,7,8-TCDF
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

GO0D300454 | RSAQ3-2BPC 2,3,7,8-TCDD J (all detects) P Internal standards (%R)
1,2,3,7,8-PeCDD UJ (all non-detects) (i)
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
2,3,7,8-TCDF

GOD300454 | SA169-4BPC All TCL compounds J (all detects) P Internal standards (%R)

UJ (all non-detects) (i)

GOD300454 | SA169-4BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HXCDF J (all detects) Limit (e)
1,2,3,6,7,8-HXxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)
GOD300454 | RSAQ3-1BPC All compounds reported J (all detects) A Project Quantitation
RSAQ3-2BPC below the PQL. Limit (sp)
SA169-4BPC
G0D300454 | RSAQ3-1BPC All compounds reported as JK (all detects) A Project Quantitation
RSAQ3-2BPC EMPC Limit (k)
SA169-4BPC

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOD300454

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0D300454

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\23265X21.TR3 e]



Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOD300454

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:._ 23265X21 VALIDATION COMPLETENESS WORKSHEET Date:_{ /’I/VO
SDG #:__G0D300454 Stage 2B Page:_(of [
Laboratory: Test America 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.

l I Validation Area I Comments I

Sampling dates: 4/25;// 0

. Technical holding times

1B HRGC/HRMS Instrument performance check

1. Initial calibration

b

IV. 1 Routine calibration/Iw
7

>

V. Blanks

VI, | Matrix spike/Matrix spike duplicates

VIl. [ Laboratory contro! samples L7 <>
VIIl. | Regional quality assurance and quality control
1X. Internal standards

3RS

X. Target compound identifications

Xl. | Compound guantitation and CRQLs /\N

XIl. | System performance

XHI. | Overall assessment of data

N
XIV. [ Field duplicates [\\
XV. | Field blanks /W\]

FROL062|0- Rl 0D 120488 ), 2Bo2 B0 |pE2
' ¢ obsoos]

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

Validated Samples:

1 | RSAQ3-1BPC i |/ &{570,0/5 21 31
2 | RSAQ3-2BPC 12 22 32
3 | SA169-4BPC 13 23 33
4 | RSAQ3-2BPCMS 14 24 34
5 | RSAQ3-2BPCMSD V|15 25 35
8 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23265X21W.wpd
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