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Northgate Environmental Management, Inc. October 29, 2010
1100 Quail Street Ste. 102

Newport Beach, CA 92660

ATTN: Ms. Cindy Arnold

'SUBJECT: Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada,
Data Validation

Dear Ms. Arnold,

Enclosed are the final validation reports for the fraction listed below. These SDGs
were received on October 4, 2010. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 24132:

SDG # Fraction

GOH240541, GOH260554, GOH270532 Dioxins/Dibenzofurans
GOH270593, GOH310577, G0I010538

G01030656

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,

Efuto

Erlinda T. Rauto
Operations Manager/Senior Chemist

VALOGIN\TronoxNGWPC S\24132COV.wpd
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LDC #:_24132

SDG #: GOH240541, GOH260554, GOH270532, GOH270593

GOH310577, GOI010538, GO1010656

EDD CHECKLIST

Tronox Northgate Henderson Worksheet

Page:_ 1 of1
Reviewer: JE
2nd Reviewer: BC

Were EDD anomalies identified?

No NA Finding s/Cqmments

o e g s o

Was the final EDD sent to the client?

If yes, were they corrected or documented for the client?

™

See EDD_discrepancy_
X | form LDC24132 102710.doc

EDD_TRONOX_102710-FINAL.DOC version 1.0




LDC Report# 24132A21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS Additional Sampling,
' Henderson, Nevada

Collection Date: August 20 through August 23, 2010

LDC Report Date: October 21, 2010

Matrix: Soil/Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOH240541

‘Sample ldentification

BDT-3-N-20-10BPC EB-08202010
BDT-3-N-20-12BPC BDT-3-N-20-10BPCMS
BDT-3-N-20-14BPC BDT-3-N-20-10BPCMSD

BDT-3-N-20-16BPC
BDT-3-N-20-18BPC**
BDT-3-N-20-2BPC
BDT-3-N-20-4BPC
BDT-3-N-20-6BPC
BDT-3-N-20-8BPC
BDT-3-N-20-8BPC_FD
BDT-3-N-10-10BPC
BDT-3-N-10-12BPC
BDT-3-N-10-14BPC
BDT-3-N-10-16BPC
BDT-3-N-10-18BPC**
BDT-3-N-10-2BPC
BDT-3-N-10-4BPC
BDT-3-N-10-4BPC_FD
BDT-3-N-10-6BPC
BDT-3-N-10-8BPC

**Indicates sample underwent Stage 4 review
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Introduction

This data review covers 22 soil samples and one water sample listed on the cover
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW
846 Method 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.

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\PCS\24132A21.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 posiﬁves 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 faise
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 attributablle 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)
correcthess 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 establishéd 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.

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.

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and
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 polychiorinated
dioxin/dibenzofuran contaminants were found in the method blanks with the following

exceptions:

VALOGIN\TRONOXNG\PCS\24132A21.T34 4



Extraction :
Method Blank ID Date Compound Concentration Associated Samples
0260249-MB 9/1/10 1,2,3,6,7,8-HxCDD 1.4 pg/L All water samples in SDG

1,2,3,7,8,9-HxCDD 1.9 pg/L GOH240541
1,2,3,4,6,7,8-HpCDD 12 pg/l

OoCDD 120 pg/L

1,2,3,4,7,8-HxCDF 2.5 pg/L

1,2,3,6,7,8-HxCDF 0.85 pg/L

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

1,2,3,7,8,9-HxCDF 2.7 pg/t

1,2,3,4,6,7,8-HpCDF 4.2 pg/L.

OCDF 4.4 po/L

0244238-MB 9/1/10 2,3,7,8-TCDD 0.033 pg/g All soil samples in SDG

1,2,3,7,8,9-HxCDD 0.082 pg/g GOH240541
1,2,3,4,6,7,8-HpCDD 0.13 pg/g

ocDD 1.2 pg/g

1,2,3,4,7,8-HxCDF 0.044 pg/g

1,2,3,6,7,8-HxCDF 0.037 pg/g

1,2,3,4,6,7,8-HpCDF 0.10 pg/g

1,2,3,4,7,8,9-HpCDF 0.062 pg/g

OCDF 0.11 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
EB-08202010 1,2,3,4,6,7,8-HpCDD 4.2 pg/l. 4.2U pg/L
OCDD 32 pg/L 32U pg/l
1,2,3,4,7,8-HxCDF 1.3 pg/L 1.3U pg/L
1,2,3,4,6,7,8-HpCDF 2.1 pg/l 2.1U pg/L
OCDF 5.7 pg/L 5.7U pg/L
BDT-3-N-20-10BPC 2,3,7,8-TCDD 0.13 pg/g 0.13U pg/g

BDT-3-N-20-14BPC 1,2,3,7,8,9-HxCDD 0.20 pg/g 0.20U pg/g
BDT-3-N-20-4BPC 1,2,3,7,8,9-HxCDD 0.17 pg/g 0.17U pg/g
1,2,3,4,6,7,8-HpCDD 0.20 pg/g 0.20U pg/g
OCDD 0.85 pg/g 0.85Upg/g
BDT-3-N-20-6BPC 1,2,3,7,8,9-HxCDD 0.18 pg/g 0.18U pg/g
1,2,3,4,6,7,8-HpCDD 0.49 pg/g 0.49U pg/g
ocDD 1.3 pg/g 1.3U pg/g
BDT-3-N-20-8BPC_FD ocbD 5.0 pg/g 5.0U pg/g
BDT-3-N-10-10BPC 1,2,3,7,8,9-HxCDD 0.38 pg/g 0.38U pg/g
ocDD 5.2 pg/g 5.2U pg/g
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Reported Modified Final

Sample Compound Concentration Concentration
BDT-3-N-10-12BPC 1,2,3,7,8,9-HxCDD 0.26 pgy/g 0.26U pg/g
ocDD 2.7 pg/g 2.7U pg/g
BDT-3-N-10-14BPC 1,2,3,7,8,9-HxCDD 0.21 pg/g 0.21U pg/g
1,2,3,4,7,8,9-HpCDF 0.28 po/g 0.28U pg/g
BDT-3-N-10-16BPC ocDD 3.7 po/g 3.7U po/g
BDT-3-N-10-18BPC** 2,3,7,8-TCDD 0.12 pg/g 0.12U pg/g
1,2,3,7,8,8-HxCDD 0.30 pg/g 0.30U pg/g
BDT-3-N-10-6BPC oCcDpD 2.9 pg/g 2.9V py/g

Sample EB-08202010 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-08202010 8/20/10 1,2,3,4,6,7,8-HpCDD 4.2 pg/L BDT-3-N-20-10BPC
OCDD 32 pg/L BDT-3-N-20-12BPC
1,2,3,4,7,8-HxCDF 1.8 pg/l. BDT-3-N-20-14BPC
1,2,3,4,6,7,8-HpCDF 2.1 pg/L BDT-3-N-20-16BPC
OCDF . 5.7 pg/L BDT-3-N-20-18BPC**

BDT-3-N-20-2BPC
BDT-3-N-20-4BPC
BDT-3-N-20-6BPC
BDT-3-N-20-8BPC
BDT-3-N-20-8BPC_FD

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. The percent
recoveries (%R) were within the QC limits.
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Vill. 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
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 PQLs were within

validation criteria with the following

exceptions:

Sample Compound Finding Criteria Flag AorP
BDT-3-N-20-14BPC 2,3,7,8-TCDF 2nd column This compound must None P
BDT-3-N-20-4BPC confirmation was not be confirmed on the
BDT-3-N-10-14BPC performed for this 2nd column per the

compound. method.
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG All compounds reported below the PQL. J (all detects) A
GOH240541
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP

All samples in SDG
GOH240541

All compounds reported by the lab as estimated
maximum possible concentration (EMPC)

JK (ail detects)

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

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

XHI. Overall Assessment of Data

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

XIV. Field Duplicates

Samples BDT-3-N-20-8BPC and BDT-3-N-20-8BPC_FD and samples BDT-3-N-10-4BPC
and BDT-3-N-10-4BPC_FD were identified as field duplicates. No polychlorinated
dioxins/dibenzofurans were detected in any of the samples with the following exceptions:

Concentration (pa/g)
RPD Difference
Compound BDT-3-N-20-8BPC BDT-3-N-20-8BPC_FD | (Limits) (Limits) Flags AorP

2,3,7,8-TCDD 0.42 0.20 0.22 (<0.54) -
1,2,3,7,8-PeCDD 1.5 0.70 - 0.8 (<2.7) -
1,2,3,4,7,8-HxCDD 1.1 0.59 0.51 (<2.7)
1,2,3,6,7,8-HxCDD 2.3 1.2 1.4 (s2.7) -
1,2,3,7,8,9-HxCDD 1.8 0.83 - 0.97 (<2.7) -
1,2,3,4,6,7,8-HpCDD 85 3.8 4.7 (<2.7) J (all de;tects) A
ocbD 11 5.0 6 (<5.4) J (all detects) A
2,3,7,8-TCDF 12 4.4 93 (=<50) J (all detects) A
1,2,3,7,8-PeCDF 20 8.6 - 11.4 (<2.7) J (all detects) A
2,3,4,7,8-PeCDF 11 45 6.5 (<2.7) J (all detects) A
1,2,3,4,7,8-HxCDF 33 17 64 (<50) J (all detects) A
1,2,3,6,7,8-HXCDF 29 13 16 (s2.7) J (all detects) A
2,3,4,6,7,8-HxCDF 5.7 2.8 2.9 (s2.7) J (all detects) A
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Concentration (pg/g)

RPD Difference
Compound BDT-3-N-20-8BPC BDT-3-N-20-8BPC_FD | (Limits) (Limits) FIag; AorP
1,2,3,7,8,9-HxCDF 5.0 2.3 - 2.7 (s2.7) - -
1,2,3,4,6,7,8-HpCDF 110 47 80 (<50) - J (all detects) A
1,2,3,4,7,8,9-HpCDF 50 19 90 (<50) - J (all detects) A
OCDF 260 99 90 (<50) - J (all detects) A
Concentration (pg/g) :
RPD Difference
Compound BDT-3-N-10-4BPC BDT-3-N-10-4BPC_FD | (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 1.4 1.6 - 0.2 (<0.52) - -
1,2,3,7,8-PeCDD 4.4 47 - 0.3 (<2.6) . -
1,2,3,4,7,8-HxCDD 3.1 3.6 . 0.5 (<2.6) - -
1,2,3,6,7,8-HxCDD 6.3 7.3 - 1 (=2.6) - -
1,2,3,7,8,9-HxCDD 4.8 6 - 1.2 (=2.6) - -
1,2,3,4,6,7,8-HpCDD 21 26 21 (=50) - - .
ocbD 24 29 19 (<50) - - .
2,3,7,8-TCDF 29 35 19 (<50) - - -
1,2,3,7,8-PeCDF 51 68 29 (<50) - - -
2,3,4,7,8-PeCDF 28 35 22 (<50) - - -
1,2,3,4,7,8-HxCDF 95 120 23 (<50) - . -
1,2,3,6,7,8-HXCDF 76 o1 18 (<50) - . .
2,3,4,6,7,8-HXCDF 16 20 22 (<50) - - -
1,2,3,7,8,9-HxCDF 13 17 27 (=50) - - .
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Concentration (pg/g)

RPD Difference
Compound BDT-3-N-10-4BPC BDT-3-N-10-4BPC_FD | (Limits) (Limits) Flags AorP
1,2,3,4,6,7,8-HpCDF 280 340 19 (<50) - - -
1,2,3,4,7,8,9-HpCDF 100 130 26 (<50) - - .
OCDF 720 890 21 (<50) - - -

VALOGIN\TRONOXNG\PCS\24132A21.T34
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH240541

SDG

Sample

Compound

Flag

AorP

Reason (Code)

GOH240541

BDT-3-N-20-14BPC
BDT-3-N-20-4BPC
BDT-3-N-10-14BPC

2,3,7,8-TCDF

None

Project Quantitation
Limit (2nd column
confirmation) (o)

GOH240541

BDT-3-N-20-10BPC
BDT-3-N-20-12BPC
BDT-3-N-20-14BPC
BDT-3-N-20-16BPC
BDT-3-N-20-18BPC**
BDT-3-N-20-2BPC
BDT-3-N-20-4BPC
BDT-3-N-20-6BPC
BDT-3-N-20-8BPC
BDT-3-N-20-8BPC_FD
BDT-3-N-10-10BPC
BDT-3-N-10-12BPC
BDT-3-N-10-14BPC
BDT-3-N-10-16BPC
BDT-3-N-10-18BPC**
BDT-3-N-10-2BPC
BDT-3-N-10-4BPC
BDT-3-N-10-4BPC_FD
BDT-3-N-10-6BPC
BDT-3-N-10-8BPC
EB-08202010

All compounds reported
below the PQL.

J (all detects)

Project Quantitation
Limit (sp)

GOH240541

BDT-3-N-20-10BPC
BDT-3-N-20-12BPC
BDT-3-N-20-14BPC
BDT-3-N-20-16BPC
BDT-3-N-20-18BPC**
BDT-3-N-20-2BPC
BDT-3-N-204BPC
BDT-3-N-20-6BPC
BDT-3-N-20-8BPC
BDT-3-N-20-8BPC_FD
BDT-3-N-10-10BPC
BDT-3-N-10-12BPC
BDT-3-N-10-14BPC
BDT-3-N-10-16BPC
BDT-3-N-10-18BPC**
BDT-3-N-10-2BPC
BDT-3-N-10-4BPC
BDT-3-N-10-4BPC_FD
BDT-3-N-10-6BPC
BDT-3-N-10-8BPC
EB-08202010

All compounds reported by

the lab as estimated
maximum possible
concentration (EMPC)

JK (all detects)

Project Quantitation
Limit (k)

GOH240541

BDT-3-N-20-8BPC
BDT-3-N-20-8BPC_FD

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

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

Field duplicates
(RPD) (fd)

VALOGIN\TRONOXNG\PCS\24132A21.T34
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SDG Sample Compound Flag AorP Reason (Code)

GOH240541 | BDT-3-N-20-8BPC 1,2,3,4,6,7,8-HpCDD J (all detects) A Field duplicates
BDT-3-N-20-8BPC_FD | OCDD J (all detects) (Difference) (fd)
1,2,3,7,8-PeCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,9-HxCDF J (all detects)

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOH240541

Modified Final
SDG Sample Compound Concentration AorP Code
GOH240541 EB-08202010 1,2,3,4,6,7,8-HpCDD 4.2U pg/L A bl
ocDD 32U pg/t.
1,2,3,4,7,8-HxCDF 1.3U pg/L
1,2,3,4,6,7,8-HpCDF 2.1U pg/L
OCDF 5.7U pg/L
GOH240541 BDT-3-N-20-10BPC 2,3,7,8-TCDD 0.13U po/g A bl
GOH240541 BDT-3-N-20-14BPC 1,2,3,7,8,9-HxCDD 0.20U pg/g A bl
GOH240541 BDT-3-N-20-4BPC 1,2,3,7,8,9-HxCDD 0.17U pg/g A bl
1,2,3,4,6,7,8-HpCDD 0.20U pg/g
ocDD 0.85Upg/g
GOH240541 BDT-3-N-20-6BPC 1,2,3,7,8,8-HxCDD 0.18U po/g A bl
1,2,3,4,6,7,8-HpCDD 0.49U pg/g
OoCDD 1.3U pg/g
GOH240541 BDT-3-N-20-8BPC_FD ocDhD 5.0U pg/g A bl
GOH240541 BDT-3-N-10-10BPC 1,2,3,7,8,9-HxCDD 0.38U pg/g A bl
ocDD 5.2U pg/g
GOH240541 BDT-3-N-10-12BPC 1,2,3,7,8,9-HxCDD 0.26U pg/g A bl
OoCDD 2.7U pg/g
GOH240541 BDT-3-N-10-14BPC 1,2,3,7,8,9-HxCDD 0.21U pg/g A bl
1,2,3,4,7,8,9-HpCDF 0.28U pg/g
GOH240541 BDT-3-N-10-16BPC ocDD 3.7V pg/g A bl

VALOGIN\TRONOXNG\PCS\24132A21.T734 12



Tronox Northgate Henderson / 0
LDC #_ 24132A21 VALIDATION COMPLETENESS WORKSHEET " Date_/ oz 20/

SDG #.__G0H240541 Stage 2B/4 Page.__/ /of
Laboratory:_Test America ' Reviewer: EZ
2nd Reviewer:___ s~

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.

Validation Area Comments
I.__| Technical holding times A Sampling dates: Y l 20 — ¥ \ L 3\ 1o
1. HRGC/HRMS instrument performance check A l ‘
1I. | Initial calibration A
I\V. | Routine calibrationA&¥~ A
V. | Blanks s/
VI. | Matrix spike/Matrix spike duplicates S v
VII. | Laboratory control samples A Las
VIII. | Regional quality assurance and quality control N
IX. | Internal standards A
X. | Target compound identifications A Not reviewed for Stage 2B validation.
Xl. | Compound guantitation and CRQLs S V‘J Not reviewed for Stage 2B validation.
XIl. | System performance A Not reviewed for Stage 2B validation.
X, | Overall assessment of data A
XIV. | Field duplicates S D = 9«10 (77 19
XV. | Field blanks VIR Y.
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: ** Indicates sample underwent Stage 4 validation
sot sy wolig
1 || BDT-3-N-20-10BPC 11 }|BDT-3-N-10-10BPC 21 1lEB-08202010 W E 02 y423P- M
2 || BDT-3-N-20-128PC 12 | BDT-3-N-10-12BPC 22 |BDT-3-N-20-10BPCMS 2 [000249 - m>
3 l BDT-3-N-20-14BPC 13 '} BDT-3-N-10-14BPC 23 |BDT-3-N-20-10BPCMSD 33
4 ' BDT-3-N-20-16BPC 14 | IBDT-3-N-10-16BPC 24 34
5 ' BDT-3-N-20-18BPC** 15 ’ BDT-3-N-10-18BPC** 25 35
6 ’ BDT-3-N-20-2BPC 16 ! BDT-3-N-10-2BPC 26 36
7 ' BDT-3-N-20-4BPC 17 ! BDT-3-N-10-4BPC 27 37
8 ' BDT-3-N-20-6BPC 18 ! BDT-3-N-104BPC_FD 28 38
9 ' BDT-3-N-20-8BPC 19 ! BDT-3-N-10-6BPC 29 _ 39
10 ' BDT-3-N-20-8BPC_FD 20 ! BDT-3-N-10-8BPC 30 40
Notes:

24132A21W.wpd



LDc#_ 241 H 2 A2 | VALIDATION FINDINGS CHECKLIST Page._/ of ¥

SDG#_ £~ cows Reviewer: [f7
’ 2nd Reviewer: o~

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area NA » FindingsIComments

Was PFK exact mass 380.9760 verified? -~
Were the retention time windows established for all homologues? ~
Was the chromatographic rgsolution 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 resence of 1289-TCDD apd 1’.3,"4,6,8-P¢CDE verified? » P
111, Initial calibrati e G
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 L
internal standard > 10? /

ad

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

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

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

'/

«
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?

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. Soit /

Water. -~
Were the MS/MSD percent recoveries (%R) and the relative percent differences «
RPD) within the QC limits? _ -~

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-SW90.DOC version 1.0



LDC #: ’l‘”’?gpfl]

SDG #: 7/«« Aty

VALIDATION FINDINGS CHECKLIST

Page._ Zof %

Reviewer: Vi

2nd Reviewer:

U

Were performance evaluation (PE) samples performed?.

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

&

\ 1\

For 2,3,7,8 substituted congeners with associated labeled standards, were the
retention times of the fwo 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?

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)?

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

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

S s

System performance 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-SW80.DOC version 1.0
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LDC#:24132A21 VALIDATION FINDINGS WORKSHEET Page._/of 2

- Field Duplicates o RI:;\Q:I\Q/SL 2
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)
Y N NA Were field duplicate pairs identified in this SDG?
YN NA Were target analytes detected in the field duplicate pairs? ( F d)
Concentration pa/g) | %RSD (pa/g) (pgla) Qualifications
Compound 9 10 <0 Difference Limits (Parent Only)
A 02 ¥ 020 ¥ 0.22 <0.54
B 15 0.70 0.8 <27
- 11 ¥ 0.59 0.51 <27
D 23 1.2 1.1 <27
E 1.8 oes ¥ 0.97 <27
F 85 3.8 4.7 27 J /AN K
G 11 5.0 6 <5.4
H 12 4.4 93
I 2 - 8.6 . 11.4 <27
J 11 45 6.5 <27
K 33 17 64
L 29 13 16 <27
M 5.7 238 29 527 v/
N 5.0 23 27 <27 -
o 110 47 80 J/A g
P 50 BT 90 l
Q 260 99 90 : \lg

¥ £ wmpc



LDC#:_23906B4

METHOD: Metals (EPA Method 6020/7000)

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

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page._ %of _#

Reviewer:___ﬁ?

2nd Reviewer: s~~~

Concentration pg/g) %RSD (pg/g) (pg/g) Qualifications
Compound 17 18 <50 Difference Limits (Parent Only)
A 1.4 1.6 0.2 <0.52
B 4.4 4.7 0.3 <2.6
C 3.1 3.6 0.5 <2.6
D 6.3 7.3 1 <26
E 4.8 6.0 1.2 <2.6
F 21 26 21
G 24 29 19
H 29 35 19
| 51 68" 29
J 28 35 22
K 95 120 23
L 76 91 18
M 16 20 22
N 13 17 27
o 280 340 19
P 100 130 26
Q 720 890 21
VAFIELD DUPLICATES\24132A21.wpd
¥ EmPC
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LDC #: }'7‘/31/H//
SDG #:T//‘-‘ Q uiN

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:__ / of /

Reviewer: E
2nd reviewer:

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

N/A Were all reported results recalculated and verified for all level IV samples?
Y N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results?
Concentration = i) (D Example:
AJRRF)(V,)(%S)
A, = Area of the characteristic ion (EICP) for the Sample |.D. "a: F . ocp D
compound to be measured
A, = Area of the characteristic ion (EICP) for the specific
internal standard
1, = Amount of internal standard added in nanograms Conc. = ( 2.9 g&joﬁm { 4oo o ) ( D)
(ng) (LaradeXl (@ M qax )l o B2
v, = Volume or weight of sample extract in milliliters (mt) P
or grams (g).
RRF = Relative Response Factor (average) from the initial =
calibration lg‘O T % )
Df = Dilution Factor. %/
%S = Percent salids, applicable to soif and solid matrices
only.
Reported Calculated
Concentration Concontration
# Sample 1D Compound ( ) { ) Qualification

|

RECALCR0.21



LDC Report# 24132B21

Laboratory Data Consultants, Inc.

Project/Site Name:

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

Laboratory:

Data Validation Report

Tronox LLC Facility, PCS Additional Sampling,
Henderson, Nevada

August 24, 2010
October 21, 2010
Soil/Water
Dioxins/Dibenzofurans
Stage 2B & 4

TestAmerica, Inc.

Sample Delivery Group (SDG): GOH260554

Sample Identification

BDT-3-S-10-10BPC
BDT-3-S-10-12BPC
BDT-3-S-10-14BPC
BDT-3-S-10-16BPC
BDT-3-S-10-18BPC**
BDT-3-S-10-2BPC
BDT-3-S-10-4BPC
BDT-3-S-10-4BPC_FD
BDT-3-S-10-6BPC
BDT-3-S-10-8BPC
BDT-3-S-5-10BPC
BDT-3-S-5-12BPC
BDT-3-S-5-14BPC
BDT-3-S-5-16BPC
BDT-3-5-5-18BPC**
BDT-3-S-5-2BPC
BDT-3-S-5-4BPC
BDT-3-S-5-6BPC
BDT-3-S-5-8BPC
BDT-3-S-5-2BPCMS
BDT-3-S-5-2BPCMSD

**|ndicates sample underwent Stage 4 review
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Introduction

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

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\PCS\24132B21.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.

VALOGIN\TRONOXNG\PCS\24132B21.T34 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%.

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
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.

VALOGIN\TRONOXNG\PCS\24132B21.T34 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
0251344-MB 9/8/10 1,2,3,4,7,8-HxCDD 0.041 pyg/g All soil samples in SDG

1,2,3,6,7,8-HxCDD 0.050 pg/g GOH260554
1,2,3,7,8,9-HxCDD 0.048 pg/g

1,2,3,4,6,7,8-HpCDD 0.45 pg/g

ocDD 0.32 pg/g

2,3,7,8-TCDF 0.041 pg/g

1,2,3,4,7,8-HxCDF 0.079 pg/g

1,2,3,6,7,8-HxCDF 0.072 pg/g

2,3,4,6,7,8-HxCDF 0.045 pg/g

1,2,3,7,8,9-HxCDF 0.052 pg/g

1,2,3,4,6,7,8-HpCDF 0.11 pg/g

1,2,3,4,7,8,9-HpCDF 0.075 pg/g

OCDF 11 pg/g

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

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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

VIl. Laboratory Control Samples (LCS)

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

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

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

VALOGIN\TRONOXNG\PCS\24132B21.734 5



Sample

Internal Standards

%R (Limits)

Compound

Flag

AorP

BDT-3-S-10-10BPC

8C-1,2,3,4,6,7,8-HpCDD
*c-0CcDhD
3¢-1,2,3,4,6,7,8-HpCDF

33 (40-135)
24 (40-135)
30 (40-135)

1,2,3,4,6,7,8-HpCDD
oCcDD
OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

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

BDT-3-8-10-12BPC

*C-1,2,3,4,6,7,8-HpCDD
*c-ocbb
8C-1,2,3,4,6,7,8-HpCDF

31 (40-135)
21 (40-135)
29 (40-135)

1,2,3,4,6,7,8-HpCDD
ocDD
OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

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

BDT-3-8-10-14BPC

*C-1,2,3,4,6,7,8-HpCDD
*c-ocDD
1*C-1,2,3,4,6,7,8-HpCDF

37 (40-135)
28 (40-135)
35 (40-135)

1,2,3,4,6,7,8-HpCDD
ocDD
OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

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

BDT-3-S-10-16BPC

C.1,2,3,4,6,7,8-HpCDD
8¢.0CDD
13C-1,2,3,4,6,7,8-HpCDF

36 (40-135)
27 (40-135)
32 (40-135)

1,2,3,4,6,7,8-HpCDD
0oCcDD
OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

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

BDT-3-S-10-4BPC

*¢-1,2,3,4,6,7,8-HpCDF

25 (40-135)

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

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

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

BDT-3-8-10-4BPC_FD

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

31 (40-135)

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

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

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

BDT-3-8-10-6BPC

13C-1,2,3,4,6,7,8-HpCDF

33 (40-135)

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

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

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

BDT-3-8-10-8BPC

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

30 (40-135)

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

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

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

BDT-3-8-5-10BPC

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

33 (40-135)

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

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

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

VALOGIN\TRONOXNG\PCS\24132B21.734




Sample internal Standards %R (Limits) Compound Flag AorP

BDT-3-S-5-12BPC *C-1,2,3,4,6,7,8-HpCDD 37 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
*c-ocpbD 22 (40-135) oCcDD UJ (all non-detects)
3C-1,2,3,4,6,7,8-HpCDF 37 (40-135) OCDF ,

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

BDT-3-S-5-14BPC *c-0CcDD 30 (40-135) ocDD J (all detects) P
13¢-1,2,3,4,6,7,8-HpCDF 38 (40-135) OCDF UJ (all non-detects)
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

BDT-3-5-5-16BPC 3C-1,2,3,4,6,7,8-HpCDD 38 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P

*c.ocbD 25 (40-135) ocbb UJ (all non-detects)
18C-1,2,3,4,6,7,8-HpCDF 36 (40-135) OCDF

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

BDT-3-8-5-4BPC *c-0cDD 29 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

BDT-3-S-5-6BPC 8c-0CcDD 21 (40-135)° | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

BDT-3-8-5-8BPC *c-oCcDD 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
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 PQLs were within validation criteria with the following
exceptions:
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Sample

Compound

Finding

Criteria

Flag AorP

BDT-3-5-10-2BPC

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

Sample resuit
exceeded calibration
range.

Reported result should
be within calibration
range.

J (all detects) P
J (all detects)
J (all detects)
J (all detects)
J (all detects)
J (all detects)
J (all detects)

BDT-3-S-10-6BPC

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

Sample resuit
exceeded calibration
range.

Reported result should
be within calibration
range.

J (all detects) P
J (all detects)
J (all detects)

BDT-3-8-10-4BPC

OCDF

Sample result
exceeded calibration
range.

Reported result should
be within calibration
range.

J (all detects) P

BDT-3-8-56-10BPC

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

Sample result
exceeded calibration
range.

Reported result should
be within calibration
range.

J (all detects) P
J (all detects)
J (all detects)
J (all detects)

BDT-3-8-5-12BPC

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

Sample resuit
exceeded calibration
range.

Reported result should
be within calibration
range.

J (all detects) P
J (all detects)
J (all detects)
J (all detects)
J (all detects)
J (all detects)
J (all detects)
J (all detects)
J (all detects)

BDT-3-S-5-16BPC

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

Sample resutlt
exceeded calibration
range.

Reported result should
be within calibration
range.

J (all detects) P
J (all detects)
J (all detects)

All compounds reported below the PQL were Yualified as follows:

Sample

Finding

Flag AorP

All samples in SDG
GOH260554

All compounds reported below the PQL.

J (all detects) A
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All compounds reported as EMPC were qualified as follows:

Sample

Compound

Flag

AorP

All samples in SDG
GOH260554

All compounds reported by the lab as estimated
maximum possible concentration (EMPC)

JK (all detects)

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 Stage 4 review was
performed. Raw data were not evaluated for the samples reviewed by Stage 2B criteria.

Xll. Overall Assessment of Data

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

XIV. Field Duplicates

Samples BDT-3-S-10-4BPC and BDT-3-S-10-4BPC_FD 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 BDT-3-S-10-4BPC BDT-3-S-10-4BPC_FD | (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 3.8 4.4 12 (<50) - - -
1,2,3,7,8-PeCDD 18 15 18 (<50) - . N
1,2,3,4,7,8-HxCDD 15 11 - 4 (<2.6) J (all detects) A
1,2,3,6,7,8-HxCDD 24 17 34 (<50) - . .
1,2,3,7,8,9-HxCDD 21 15 33 (<50) - - -
1,2,3,4,6,7,8-HpCDD 71 51 33 (<50) - - .
ocbD 66 48 32 (<50) - - .
2,3,7,8-TCDF 100 120 18 (<50) - - -
1,2,8,7,8-PeCDF 220 190 15 (<50) - . -
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Concentration (pg/g)

RPD Difference
Compound BDT-3-S-10-4BPC BDT-3-S-10-4BPC_FD | (Limits) (Limits) Flags AorP
2,3,4,7,8-PeCDF 110 97 13 (<50) - - -
1,2,3,4,7,8-HxCDF 400 310 25 (<50) - - -
1,2,3,6,7,8-HxCDF 250 190 27 (<50) - - -
2,3,4,6,7,8-HXCDF 50 39 25 (<50) - - -
1,2,3,7,8,9-HXCDF 47 31 41 (=50) - - -
1,2,3,4,6,7,8-HpCDF 940 710 28 (<50) - - .
1,2,3,4,7,8,9-HpCDF 470 350 29 (=50) - - -
OCDF 2500 1800 33 (<50) - - -
VALOGIN\TRONOXNG\PCS\24132B21.T34 10




Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH260554

SDG Sample Compound Flag AorP Reason (Code)
GOH260554 | BDT-3-S-10-10BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards
BDT-3-8-10-12BPC ocDD UJ (all non-detects) {%R) (i)
BDT-3-8-10-14BPC OCDF
BDT-3-8-10-16BPC 1,2,3,4,6,7,8-HpCDF
BDT-3-8-5-12BPC 1,2,3,4,7,8,9-HpCDF
BDT-3-S-5-16BPC
GOH260554 | BDT-3-S-10-4BPC 1,2,3,4,6,7,8-HpCDF J (all detects) P Internal standards
BDT-3-S-104BPC_FD UJ (all non-detects) (%R} (i)
BDT-3-S-10-6BPC 1,2,3,4,7,8,9-HpCDF J (all detects)
BDT-3-S-10-8BPC UJ (all non-detects)
BDT-3-S-5-10BPC
GOH260554 | BDT-3-S-5-14BPC ocDD J (all detects) P Internal standards
OCDF UJ (all non-detects) (%R) (i)
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
GOH260554 | BDT-3-8-54BPC ocDD J (all detects) P Internal standards
BDT-3-S-5-6BPC UJ (all non-detects) (%R) (i)
BDT-3-S-5-8BPC OCDF J (all detects)
UJ (all non-detects)
GOH260554 | BDT-3-S-10-2BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,7,8-PeCDF J (all detects) Limit (exceeded
1,2,3,4,7,8-HxCDF J (all detects) range) (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)
GOH260554 | BDT-3-S-10-6BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,6,7,8-HpCDF J (all detects) Limit (exceeded
OCDF J (all detects) range) (e)
GOH260554 | BDT-3-S-104BPC OCDF J (all detects) P Project Quantitation
Limit (exceeded
range) (e)
GOH260554 | BDT-3-S-5-10BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,6,7,8-HpCDF J (all detects) Limit (exceeded
1,2,3,4,7,8,9-HpCDF J (all detects) range) (e)
OCDF J (all detects)

VALOGIN\TRONOXNG\PCS\24132B21.T34
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SbaG

Sample

Compound

Flag

AorpP

Reason (Code)

GOH260554

BDT-3-8-5-12BPC

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

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

Project Quantitation
Limit (exceeded
range) (e)

GOH260554

BDT-3-8-5-16BPC

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

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

Project Quantitation
Limit (exceeded
range) (e)

GOH260554

BDT-3-S-10-10BPC
BDT-3-S-10-12BPC
BDT-3-8-10-14BPC
BDT-3-8-10-16BPC
BDT-3-S-10-18BPC**
BDT-3-S-10-2BPC
BDT-3-S-10-4BPC
BDT-3-8-104BPC_FD
BDT-3-8-10-6BPC
BDT-3-S-10-8BPC
BDT-3-S-5-10BPC
BDT-3-5-5-12BPC
BDT-3-8-5-14BPC
BDT-3-8-5-16BPC
BDT-3-S-5-18BPC**
BDT-3-8-5-2BPC
BDT-3-8-5-4BPC
BDT-3-8-5-6BPC
BDT-3-8-5-8BPC

All compounds reported

below the PQL.

J (alt detects)

Project Quantitation
Limit (sp)

GOH260554

BDT-3-S-10-10BPC
BDT-3-5-10-12BPC
BDT-3-S-10-14BPC
BDT-3-S-10-16BPC
BDT-3-5-10-18BPC**
BDT-3-5-10-2BPC
BDT-3-S-10-4BPC
BDT-3-S-104BPC_FD
BDT-3-S-10-6BPC
BDT-3-8-10-8BPC
BDT-3-5-5-10BPC
BDT-3-8-5-12BPC
BDT-3-S-5-14BPC
BDT-3-S-5-16BPC
BDT-3-S-5-18BPC**
BDT-3-S-5-2BPC
BDT-3-S-5-4BPC
BDT-3-S-5-6BPC
BDT-3-S-5-8BPC

All compounds reported by

the lab as estimated
maximum possible

concentration (EMPC)

JK (all detects)

Project Quantitation
Limit (k)

GOH260554

BDT-3-8-10-4BPC
BDT-3-8-10-4BPC_FD

1,2,3,4,7,8-HxCDD

J (all detects)

Field duplicates
(Difference) (fd)

VALOGIN\TRONOXNG\PCS\24132B21.T34
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOH260554

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOH260554

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:__24132B21

SDG #.___G0H260554
Laboratory: Test America

VALIDATION COMPLETENESS WORKSHEET

Stage 2B/4

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

Date: /0 za// (%
Page: L of
Reviewer:

2nd Reviewer.__\r~—

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

validation findings worksheets.

Validation Area Comments
1. Technical holding times A Sampling dates: % ,Q,L\ h O
1. HRGC/HRMS Instrument performance check A '
lil. | Initial calibration A
IV. | Routine calibration/t€v~ A
V. | Blanks \SV\)
VI. | Matrix spike/Matrix spike duplicates sSU\)
VII. ] Laboratory control samples A >
VIII. | Regional quality assurance and quality control N
IX. | Internal standards Sw
X. Target compound identifications A Not reviewed for Stage 2B validation.
Xl. | Compound guantitation and CRQLs SM) Not reviewed for Stage 2B validation.
Xll. | System performance A Not reviewed for Stage 2B validation.
XII. | Overall assessment of data A
XIV. | Field duplicates sw D=1 9
XV. | Field blanks 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: ** Indicates sample underwent Stage 4 validation

S

1 |'BDOT-3-5-10-108PC 11 §DT-3-S-5-1OBPC 21 |BDT-3-5-5-2BPCMSD _ |31 021248 ~MP
2 | BDT-3-5-10-128PC 12 |BDT-3-5-5-12BPC 22 32
3 | BDT-3-5-10-14BPC 13 _|BDT-3-5-5-14BPC 23 33
4 | BDT-3-5-10-16BPC 14 _|BDT-3-5-5-16BPC 24 34
5 |:3DT-3-S-10-1SBPC** 15 _|BDT-3-5-5-188PC™ 25 35
6 | BDT-3-5-10-2BPC 16 |BDT-3-5.5.28PC 26 36
7 | BDT-3-5-104BPC P 117 BDT-3-S-54BPC 27 37
8 EDT-S-S-10-4BPC FD_ N [18 60T-3-5-5-68PC 28 38
9 | BDT-3-5-10-6BPC 19 |BDT-3-5-5-88PC 29 39
10 _ | BDT-3-5-10-8BPC 20 .I'BDT-3—S-5-28PCMS . 30 40
Notes:

24132B21W.wpd




oc#  24122p2)
SDG #_pt_cown

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

VALIDATION FINDINGS CHECKLIST

Page:_/ of _*
Reviewer: &_
2nd Reviewer: A

Validation Area

Yes | No

NA

Findings/Comments

t

performance che

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 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 vekriﬁed?r ;

Was the initial calibration performed at § concentration levels?

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

Did all calibration standards meet the fon Abundance Ratio criteria?

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

labeled standards?

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 —

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

validation completeness worksheet?
R RIS

3

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

Was a method blank associated with every sample in this SDG? e
Was a method blank performed for each matrix and concentration? -~
Was there contamination in the method blanks? If yes, please see the Blanks /_

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

Was an LCS analyzed for this SDG?

Was an LCS analyzed per exiraction batch?

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

—
v

DXN-SW90.DOC version 1.0



Loc#_ >41>2 B3 VALIDATION FINDINGS CHECKLIST Page. 2of *
SDG #.__stht cortn Reviewer: Vi
‘ 2nd Reviewer:____ v/~

g

\

Were performance evaluation (PE) samples performed?

\

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

TARIAT

Were internal standard recoveries within the 40-135% criteria? )P’ (%

b

N

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

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?

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

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

For PCDF identification, was any signal (8/N > 2.5, at + seconds RT) detected in the
corresponding PCDPE channel?

Was an acceptable lock mass recorded and monitored?

AN NNEN N N

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?

\

Field blanks were identified in this SDG. 1

Target compounds were detected in the field blanks.

DXN-SW90.DOC version 1.0
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MATRIX/MATRIX SPIKE DATA REPORT

Trace Level Organic Compounds

Client Lot # ...: GOH260554 Work Order #...: L56WHIAD-MS Matrix «ooeneit SOLID
OS Lot-Sample# : GOH260554 - 016 LS6WHIAE-MSD
Prep Date.......: 09/08/10 Analysis Date ..; 09/23/10
Prep Batch #...: 0251345
Dilution Factor:  0.96
Analyst ID.....: Lisa L. Hernandez Instrument ID..: 4Ds Method.....  SW846 8290
Initial Wgt/Vol: 10.19¢g
SAMPLE SPIKE MEASURED PERCENT RECOVERY RPD
PARAMETER AMOUNT AMOUNT AMOUNT UNITS RECOVERY LIMITS RPD LIMITS
2,3,7,8-TCDD 12 20.6 253 pg/e 66 a (77 - 130)
12 21.0 25.9 pg/g A 68 a (77 - 130) 2.1 (0-30)
1,2,3,7,8-PeCDD 47 103 118 pge 49 a (79 - 134)
47 105 117 pe/g B 7 a (79 -134) 072 (0-29)
1,2,3,4,7,8-HxCDD 40 103 104 pgig 63 aB (65-144)
- 40 105 107 pg/g CLéa aB (65 - 144) 3.0 (0 - 36)
1,2,3,6,7,8-HxCDD 66 103 116 pg/e 49 aB (73-147)
66 105 135 peg/g D Lé6 aB (73 - 147) 15 0 - 36)
1,2,3,7,8,9-HxCDD 60 ' 103 104 pg/g 43 aB (80 - 143)
. 60 105 112 pg/g ‘:/ZSO aB (80 -143) 173  (0-31)
1,2,3,4,6,7,8-HpCDD 220 103 201 pg/g 00 aB (86 - 134)
220 105 203 pe/g f/ .0 aB {86 -134) 0.0 (0 -28)
OCDD 220 206 281 pe/g 28 aB (80-137)
. 220 210 290 pe/g é) 2 aB (80 -137) 3.2 (0 -32)
2,3,7,8-TCDF 300 20.6 178 pg/g 4)).0 aB CON (79-137)
300 21.0 174 pe/e ay .0 aBCON (79-137) 0.0 0 -30)
1,2,3,7,8-PeCDF 540 103 385 pe/g Zg.o a (81-134)
, 540 105 366 pe/g I 0 a (81-134) 0.0 0-27)
2,3,4,7,8-PeCDF 300 103 237 pe/g 3 Zg.o a (76 -132)
300 105 218 pe/g 0 a (76 - 132) 0.0 0-31)
1,2,3,4,7,8-HxCDF 1100 103 694 pe/e 4.0 aGB (72-140)
1100 105 724 pg/g \L .0 aGB (72-140) 0.0 {0 -32)
1,2,3,6,7,8-HxCDF 700 103 494 _ pe/g 0.0 aGB  (63-152)
700 108 474 pg/e L 0 aGB (63-152) 0.0 (0 - 38)
2,3,4,6,7,8-HxCDF 130 103 181 pe/g 50 aGB (72-151)
130 105 164 pe/g M 2 aGB (72-151) 10 0-35)
1,2,3,7,8,9-HxCDF 146 103 170 pg/e N gl aGB (72-152)
140 105 161 pg/g 2 aGB (72-152) 58 (0 - 36)
1,2,3,4,6,7,8-HpCDF - 3000 103 1600 pg'g 00 aEB (81-137)
3000 105 1550 pe/g 6 .0 aEB (81-137) 0.0 0-33)
1,2,3,4,7,8,9-HpCDF 1400 103 878 . pe/g 00 aB (79-139)
1400 105 784 pg/g ? 0 aB (79-139) 0.0 (0 - 35)
OCDF 10000 206 4310 pg/g 0.0 aEB (75 - 141)
10000 210 4340 pe/g (0.0 aEB (75 - 141) 0.0 (0 - 45)

\\gsacsqi NQDSApps\SOG_Std\SOG_Stnd_msmsd.rpt 9/28/2010
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LDC#:24132B21

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

VALIDATION FINDINGS WORKSHEET

Field Duplicates

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

Page:_/ of /
Reviewer: )
2nd Reviewer.___ \~{_

(+4)

Concentration (pg/g) 1 %RSD {pa/g) (pg/g) Qualifications
Compound 7 8 <50 Difference Limits (Parent Only)
A 3.9 44 12
B 18 15 18
c 15 11 4 <26 R / A M B
D 24 17 34
E 21 15 33
F 7 51 33
G 66 48 32
H 100 120 18
1 220 190 15
J 110 97 13
K 400 310 25
L 250 180 27
M 50 39 25
N 47 31 41
(o] 940 710 28
P 470 350 29
Q 2500 1800 33

VAFIELD DUPLICATES\24132B21.wpd
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WC #: 24/2:B2) VALIDATION FINDINGS WORKSHEET page: /ot _/
SDG #: 1 Qv Sample Calculation Verification Reviewer;
4 2nd reviewer: jQ -

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

Y N/A Were all reported results recalculated and verified for all fevel IV samples?
N_N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results?
Concentration = (A ){L.)(OF) Example:
(A RRF){V )N(%S)
A, = Area of the characteristic ion (EICP) for the Sample 1.D. ‘;' . ocDF
compound to be measured
A = Area of the characteristic ion (EICP) for the specific
internal standard
1, = Amount of internal standard added in nanograms Conc. = { L7 O z 'LPP )( ‘{DOO ) ( )
(ng) (5B11190b)! ) T
o -3 . 0.91%0
\'A =  Volume or weight of sample extract in milliliters (ml) M 1 & l 7 ‘O ol-b Q’i >
or grams (g).
RRF = Relative Response Factor (average) from the initial = O ‘
calibration “b > Y% aa/
Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample D Compound ( ) { ) Qualification
21260 F - 412580 (J000)
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LDC Report# 24132C21

Laboratory Data Consultants, Inc.

Project/Site Name:

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

Laboratory:

Data Validation Report

Tronox LLC Facility, PCS Additional Sampling,
Henderson, Nevada

August 25, 2010
October 24, 2010
Soil/Water
Dioxins/Dibenzofurans
Stage 2B & 4

TestAmerica, Inc.

Sample Delivery Group (SDG): GOH270532

- Sample Identification

BDT-2-N-10-10BPC
BDT-2-N-10-12BPC
BDT-2-N-10-14BPC
BDT-2-N-10-2BPC
BDT-2-N-10-4BPC
BDT-2-N-10-6BPC
BDT-2-N-10-8BPC
BDT-2-N-10-6BPC_FD
BDT-2-N-5-10BPC
BDT-2-N-5-12BPC
BDT-2-N-5-14BPC**
BDT-2-N-5-12BPC_FD
BDT-2-N-5-8BPC
BDT-2-N-5-2BPC
BDT-2-N-5-4BPC
BDT-2-N-5-6BPC

BDT-2-N-10-10BPCMS
BDT-2-N-10-10BPCMSD

**|ndicates sample underwent Stage 4 review
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Introduction

This data review covers 18 soil samples and one water sample listed on the cover
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW
846 Method 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.

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\PCS\24132C21.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.

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
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.

VALOGIN\TRONOXNG\PCS\24132C21.T34 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
0252329-MB 9/9/10 1,2,3,4,7,8-HxCDD 0.11 pg/g All soil samples in SDG
1,2,3,6,7,8-HxCDD 0.15 pg/y GOH270532
1,2,3,7,8,9-HxCDD 0.14 pg/y
1,2,3,4,6,7,8-HpCDD 0.29 pg/y
OCDD 1.6 pg/g
2,3,7,8-TCDF 0.21 pg/g
1,2,3,7,8-PeCDF 0.23 pg/g
1,2,3,4,7,8-HxCDF 0.35 pg/g
1,2,3,6,7,8-HXCDF 0.24 pg/g
2,3,4,6,7,8-HxCDF 0.13 pg/g
1,2,3,7,8,9-HXCDF 0.16 pg/g
1,2,3,4,6,7,8-HpCDF 0.48 pg/g
1,2,3,4,7,8,9-HpCDF 0.27 pg/g
OCDF 1.0 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
BDT-2-N-10-10BPC 1,2,3,4,7,8-HxCDD 0.17 pg/g 0.17U pg/g
1,2,3,6,7,8-HxCDD 0.15 pg/g 0.15U pg/g
1,2,3,7,8,9-HxCDD 0.18 pg/g 0.18U pg/g
1,2,3,4,6,7,8-HpCDD 0.86 pg/g 0.86U pg/g
[e]ep]} 5.8 py/g 5.8U pg/g
2,3,7,8-TCDF 0.67 pg/g 0.67U pg/g
1,2,3,7,8-PeCDF 1.0 pg/g 1.0U pg/g
2,3,4,6,7,8-HxCDF 0.33 pg/g 0.33U pg/g
BDT-2-N-5-10BPC 1,2,3,6,7,8-HxCDD 0.40 pg/g 0.40U pg/g
1,2,3,7,8,9-HxCDD 0.47 pg/g 0.47U pg/g
1,2,3,4,6,7,8-HpCDD 1.2 pg/g 1.2V pg/g
OocDhD 2.7 pd/g 2.7U pg/g
1,2,3,7,8,9-HxCDF 0.71 po/g 0.71U pg/g
BDT-2-N-5-12BPC 1,2,3,4,7,8-HxCDD 0.25 pg/g 0.25U pg/g
1,2,3,6,7,8-HxCDD 0.61 pg/g 0.61U pg/g
ocDD 3.8 py/g 3.8U pg/g
BDT-2-N-5-12BPC_FD 1,2,3,6,7,8-HxCDD 0.54 pg/g 0.54U pg/g
1,2,3,7,8,9-HxCDD - 0.47 pg/g 0.47U pg/g
1,2,3,4,6,7,8-HpCDD 1.2 pg/g 1.2U pg/g
ocDD 3.3 po/g 3.3U pgfg
2,3,4,6,7,8-HxCDF 0.36 pg/g 0.36U pg/g
1,2,3,7,8,9-HxCDF 0.69 pg/g 0.69U pg/g
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Reported Modified Final

Sample Compound Concentration Concentration
BDT-2-N-5-6BPC 1,2,3,4,7,8-HxCDD 0.37 pg/g 0.37U pyg/g
1,2,3,7,8,9-HxCDD 0.54 pg/g 0.54U pg/g
BDT-2-N-5-14BPC** OCDD 5.1 pg/g 5.1U pg/g

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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

were qualified.

VIl. Laboratory Control Samples (LCS)

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

VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

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

Sample Internal Standards ~ %R (Limits) Compound Flag AorP
BDT-2-N-10-10BPC '*C-1,2,3,4,6,7,8-HpCDD 26 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
*c.0CchD 17 (40-135) ocDD UJ (all non-detects)
13041,2,3,6,7,8-HXCDF 36 (40-135) OCDF
3C-1,2,3,4,6,7,8-HpCDF 24 (40-135) 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
BDT-2-N-10-12BPC '3C-1,2,3,4,6,7,8-HpCDD 34 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
: 3¢c-0CcDD 20 (40-135) oCcDD UJ (all non-detects)
3C-1,2,3,4,6,7,8-HpCDF 28 (40-135) OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
VALOGIN\TRONOXNG\PCS\24132C21.T34 6




Sample Internal Standards %R (Limits) Compound Flag AorP

BDT-2-N-10-14BPC *c.0CcDD 32 (40-135) ocbD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

BDT-2-N-10-2BPC *c-0CDD 33 (40-135) ocbD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

BDT-2-N-104BPC *c-.0CcDD 34 (40-135) .| OocDD J (all detects) P
*C-1,2,3,4,6,7,8-HpCDF 35 (40-135) OCDF UJ (all non-detects)
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

BDT-2-N-10-6BPC #c-ocbD 30 (40-135) oCcDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

BDT-2-N-10-8BPC 3G-1,2,3,4,6,7,8-HpCDD 33 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
*c-0CcDD 19 (40-135) ocbD UJ (all non-detects)
3¢-1,2,3,4,6,7,8-HpCDF 28 (40-135) OCDF

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

BDT-2-N-10-6BPC_FD | '®C-1,2,3,7,8-PeCDD 38 (40-135) 1,2,3,7,8-PeCDD J (all detects) P
*c-0cDhD 25 (40-135) ocDD UJ (all non-detects)
*C-1,2,3,4,6,7,8-HpCDF 39 (40-135) OCDF

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

BDT-2-N-5-10BPC *c-0ocDD 27 (40-135) ocDD J (all detects) P
18C-1,2,3,6,7,8-HXCDF 30 (40-135) OCDF UJ (all non-detects)
*C-1,2,3,4,6,7,8-HpCDF 29 (40-135) 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-HpCOF
1,2,3,4,7,8,9-HpCDF

BDT-2-N-5-12BPC ¥C-0CDD 23 (40-135) ocDD J (all detects) P
®C1,2,3,6,7,8-HXCDF 32 (40-135) OCDF UJ (all non-detects)
*C-1,2,3,4,6,7,8-HpCDF 32 (40-135) 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

VALOGIN\TRONOXNG\PCS\24132C21.T34 7




Sample

Internal Standards

%R (Limits)

Compound

Flag

AorP

BDT-2-N-5-14BPC**

3¢.0CDD
3¢-1,2,3,6,7,8-HXCDF
13C-1,2,3,4,6,7,8-HpCDF

27 (40-135)
35 (40-135)
39 (40-135)

ocDD
OCDF
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

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

BDT-2-N-5-12BPC_FD

®c-0cDD
¥C-1,2,3,6,7,8-HXCDF
¥C-1,2,3,4,6,7,8-HpCDF

26 (40-135)
36 (40-135)
37 (40-135)

OCDD

OCDF
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

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

BDT-2-N-5-8BPC

*C-1,2,3,6,7,8-HxCDD
*G-1,2,3,4,6,7,8-HpCDD
*C-0CDD
*C-1,2,3,6,7,8-HxCDF
3C-1,2,3,4,6,7,8-HpCDF

34 (40-135)
28 (40-135)
14 (40-135)
25 (40-135)
21 (40-135)

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

OCDF
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

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

BDT-2-N-5-2BPC

¥C-1,2,3,6,7,8-HxCDD
*C-1,2,3,4,6,7,8-HpCDD
3C.0CDD
*C-1,2,3,6,7,8-HXCDF
$¢c1,2,3,4,6,7,8-HpCDF

37 (40-135)
34 (40-135)
14 (40-135)
28 (40-135)
28 (40-135)

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

OCDF
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

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

BDT-2-N-5-4BPC

*C-0CDD
80.1,2,3,6,7,8-HXCDF
#C-1,2,3,4,6,7,8-HpCDF

22 (40-135)
33 (40-135)
32 (40-135)

ocDD
OCDF
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

J (all detects)
UJ (all non-detects)
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1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HXxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

Sample Internal Standards %R (Limits) Compound Flag AorP
BDT-2-N-5-6BPC '3C-1,2,3,4,6,7,8-HpCDD 36 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
*C.oCcDD 19 (40-135) oCcDD UJ (all non-detects)
$C-1,2,3,6,7,8-HXCDF 34 (40-135) OCDF
*C-1,2,3,4,6,7,8-HpCDF 29 (40-135) 1,2,3,4,7,8-HXCDF

X. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
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 PQLs were within validation criteria.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG GOH270532 All compounds reported below the PQL. J (all detects) A
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP

All samples in SDG GOH270532

All compounds reported by the lab as estimated
maximum possible concentration (EMPC)

JK (all detects)

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 Stage 4 review was
performed. Raw data were not evaluated for the samples reviewed by Stage 2B criteria.

XlIl. 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

Samples BDT-2-N-10-6BPC and BDT-2-N-10-6BPC_FD and samples BDT-2-N-5-12BPC
and BDT-2-N-5-12BPC_FD 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 BDT-2-N-10-6BPC BDT-2-N-10-6BPC_FD | (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 0.64 0.78 - 0.14 (<2.7) - -
1,2,3,7,8-PeCDD 1.9 2.6 - 0.7 (=2.7) - -
1.2,3,4,7,8-HxCDD 1.2 1.6 - 04 (<2.7) - -
1,2,3,6,7,8-HxCDD 2.4 3.7 - 1.3 (=2.7) - -
1,2,3,7,8,9-HxCDD 1.3 1.8 - 0.5 (s2.7) . .
1,2,3,4,6,7,8-HpCDD 8.0 11 - 3 (=2.7) J (all detects) A
oCcDD 24 30 - 6 (<2.7) J (all detects) A
2,3,7,8-TCDF 12 16 29 (=<50) - - -
1,2,3,7,8-PeCDF 22 29 27 (<50) - - .
2,3,4,7,8-PeCDF 12 15 - 3 (=<2.7) J (all detects) A
1,2,3,4,7,8-HxCDF 28 44 44 (<50) - - -
1,2,3,6,7,8-HXCDF 25 : 39 44 (=50) - - -
2,3,4,6,7,8-HXCDF 6.5 11 - 45 (<2.7) J (all detects) A
1,2,3,7,8,9-HXCDF 4.8 5.6 - 0.8 (<2.7) . -
1,2,3,4,6,7,8-HpCDF 87 120 32 (<50) - - -
1,2,3,4,7,8,9-HpCDF 46 61 28 (<50) - - -
OCDF 250 340 31 (<50) - - -
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Concentration (pg/g)

RPD Difference
Compound BDT-2-N-5-12BPC BDT-2-N-5-12BPC_FD | (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 0.13 0.54U - 0.41 (<0.54) - -
1,2,3,7,8—F’éCDD 0.28 2.7U - 2.42 (<2.7) - -
1,2,3,4,7,8-HxCDD 0.25 2.7U - 2.45 (<2.7) - .
1,2,3,6,7,8-HxCDD 0.61 0.54 - 0.07 (<2.7) - -
1,2,3,7,8,9-HxCDD 0.74 0.47 - 0.27 (<2.7) - .
1,2,3,4,6,7,8-HpCDD 1.7 1.2 - 05 (<2.7) - -
ocDbD 3.8 3.3 - 0.5 (<5.4) - -
2,3,7,8-TCDF 2.3 1.6U - 0.7 (<1.8) - -
1,2,3,7,8-PeCDF 35 1.4 - 2.1 (=2.7) - -
2,3,4,7,8-PeCDF 1.9 0.65 - 1.25 (<2.7) - -
1,2,3,4,7,8-HxCDF 5.8 24 - 3.4 (=2.7) J (all detects) A
1,2,3,6,7,8-HxCDF 5.2 2.1 - 3.1 (=2.7) J (all detects) A
2,3,4,6,7,8-HXCDF 1.5 0.36 - 1,14 (<2.7) - -
1,2,3,7,8,9-HxCDF 1.1 0.69 - 0.41 (2.7) - .
1,2,3,4,6,7,8-HpCDF 17 6.2 - 10.8 (<2.7) J (all detects) A
1,2,3,4,7,8,9-HpCDF 9.6 3.5 - 6.1 (<2.7) J (all detects) A
OCDF 41 16 - 25 (<5.4) J (all detects) A
VALOGIN\TRONOXNG\PCS\24132C21.T34 11




Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH270532

SDG Sample Compound Flag AorP Reason (Code)

GOH270532 | BDT-2-N-10-10BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards

BDT-2-N-5-6BPC OCDD UJ (all non-detects) (%R) (i)
OCDF
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
GOH270532 | BDT-2-N-10-12BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards
BDT-2-N-10-8BPC ocDD UJ (all non-detects) {%R) (i)
OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

GOH270532 | BDT-2-N-10-6BPC_FD | 1,2,3,7,8-PeCDD J (all detects) P Internal standards

ocDD UJ (all non-detects) (%R) (i)

‘OCDF

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

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

GOH270532 | BDT-2-N-10-14BPC ocDD J (all detects) P Internal standards
BDT-2-N-10-2BPC UJ (all non-detects) (%R) ()
BDT-2-N-10-6BPC OCDF J (all detects)
UJ (all non-detects)

GOH270532 | BDT-2-N-10-4BPC ocDD J (all detects) P internal standards
OCDF UJ (all non-detects) (%R) (i)
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

GOH270532 | BDT-2-N-5-10BPC ocDD J (all detects) P Internal standards

BDT-2-N-5-12BPC OCDF UJ (all non-detects) (%R) (i)
BDT-2-N-5-14BPC** 1,2,3,4,7,8-HxCDF
BDT-2-N-5-12BPC_FD | 1,2,3,6,7,8-HxCDF
BDT-2-N-5-4BPC 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

VALOGIN\TRONOXNG\PCS\24132C21.T34
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SDG

Sample

Compound

Flag

AorP

Reason (Code)

GOH270532

BDT-2-N-5-8BPC
BDT-2-N-5-2BPC

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

OCDF
1,2,3,4,7,8-HXxCDF
1,2,3,6,7,8-HXxCDF
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

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

Internal standards
(%R) (i)

GOH270532

BDT-2-N-10-10BPC
BDT-2-N-10-12BPC
BDT-2-N-10-14BPC
BDT-2-N-10-2BPC
BDT-2-N-10-4BPC
BDT-2-N-10-6BPC
BDT-2-N-10-8BPC
BDT-2-N-10-6BPC_FD
BDT-2-N-5-10BPC
BDT-2-N-5-12BPC
BDT-2-N-5-14BPC**
BDT-2-N-5-12BPC_FD
BDT-2-N-5-8BPC
BDT-2-N-5-2BPC
BDT-2-N-5-4BPC
BDT-2-N-5-6BPC

All compounds reported
below the PQL.

J (all detects)

Project Quantitation
Limit (sp)

GOH270532

BDT-2-N-10-10BPC
BDT-2-N-10-12BPC
BDT-2-N-10-14BPC
BDT-2-N-10-2BPC
BDT-2-N-10-4BPC
BDT-2-N-10-6BPC
BDT-2-N-10-8BPC
BDT-2-N-10-6BPC_FD
BDT-2-N-5-10BPC
BDT-2-N-5-12BPC
BDT-2-N-5-14BPC**
BDT-2-N-5-12BPC_FD
BDT-2-N-5-8BPC
BDT-2-N-5-2BPC
BDT-2-N-5-4BPC
BDT-2-N-5-68PC

All compounds reported by
the lab as estimated
maximum possible
concentration (EMPC)

JK (all detects)

Project Quantitation
Limit (k)

GOH270532

BDT-2-N-10-6BPC
BDT-2-N-10-6BPC_FD

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

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

Field duplicates
(Difference) (fd)

GOH270532

BDT-2-N-5-12BPC
BDT-2-N-5-12BPC_FD

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

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

Field duplicates
(Difference) (fd)
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG

GOH270532
Modified Final
; SDG Sample Compound ) Concentration AorP Code
GOH270532 BDT-2-N-10-10BPC 1,2,3,4,7,8-HxCDD 0.17U pg/g A bl
1,2,3,6,7,8-HxCDD 0.15U pg/g
1,2,3,7,8,9-HxCDD 0.18U pg/g
1,2,3,4,6,7,8-HpCDD 0.86U pg/g
ocDD 5.8U pg/g
2,3,7,8-TCDF 0.67U pg/g
1,2,3,7,8-PeCDF 1.0U pg/g
2,3,4,6,7,8-HxCDF 0.33U pg/g
GOH270532 BDT-2-N-5-10BPC 1,2,3,6,7,8-HxCDD 0.40U pg/g A bl
1,2,3,7,8,9-HxCDD 0.47U pg/g
1,2,3,4,6,7,8-HpCDD 1.2U pg/g
ocDD 2.7U pg/g
1,2,3,7,8,9-HxCDF 0.71U pg/g
GOH270532 BDT-2-N-5-12BPC 1,2,3,4,7,8-HxCDD 0.25U pg/g A bl
1,2,3,6,7,8-HxCDD 0.61U pg/g
OocDD 3.8U pg/g
GOH270532 | BDT-2-N-5-12BPC_FD 1,2,3,6,7,8-HxCDD 0.54U pg/g A bl
1,2,3,7,8,9-HxCDD 0.47U pg/g
1,2,3,4,6,7,8-HpCDD 1.22U pg/g
ocDD 3.3U pg/gy
2,3,4,6,7,8-HxCDF 0.36U pg/g
1,2,3,7,8,9-HXCDF - 0.69U pg/g
GOH270532 BDT-2-N-5-6BPC 1,2,3,4,7,8-HxCDD 0.37U po/y A bl
1,2,3,7,8,9-HxCDD 0.54U pg/g
‘GOH270532 BDT-2-N-5-14BPC** ocDD 5.1U pg/g A b!

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOH270532

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson ,
LDC #:__24132C21 VALIDATION COMPLETENESS WORKSHEET Date: 70/ wA o
SDG #.__GOH270532 Stage 2B/4 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
. Technical holding times A Sampling dates: % /’l( ,I v
1. HRGC/HRMS Instrument performance check 1% [ ,
Ni._| initial calibration [AN
IV. | Routine calibration4€y™ P
V. |Bianks ow
VI. | Matrix spike/Matrix spike duplicates \g ,.)
VIl. | Laboratory control samples A’ T
VIIl. | Regional quality assurance and quality control N
IX. | Internal standards S V\)
X. | Target compound identifications A Not reviewed for Stage 2B validation.
XI. | Compound quantitation and CRQLs SV\) Not reviewed for Stage 2B validation.
Xil._ ] System performance D Not reviewed for Stage 2B validation.
Xlll. | Overall assessment of data D~
XIV. | Field duplicates < \/‘\) D = '&l P4 i) 12
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: ** Indicates sample underwent Stage 4 validation

1 EDT—2—N—10—1OBPC 11 |BDT-2-N-5-14BPC** 21 025 2339 31
2 |BoT2n10-128PC 12_|BDT-2-N-5-12BPC_FD P, |22 32
3 | BDT-2-N-10-14BPC 13 [;DT-Z-N-S-BBPC I 23 33
4 | BDT-2-N-10-2BPC 14_|BDT-2-N-5.28PC 24 34
5 | BDT-2-N-104BPC 15 B/DT-Z-N—5-48PC 25 35
6 | BDT-2-N-10-6BPC |16 BDT-2-N-5-6BPC 26 36
7 | BDT-2-N-10-8BPC 17_[BDT-2-N-10-10BPCMS 27 37
8 |BDT-2-N-106BPC_FD {) |18 BDT-2-N-10-10BPCMSD 28 38
9 gDT—Z—N-5-1OBPC 19 29 39
10 |BDT-2-N-5-128PC P |20 30 40
1
Notes:

24132C21W.wpd



Loc #_ 4] 2262 VALIDATION FINDINGS CHECKLIST Page: / of *

SDG #._ A~ Corvt Reviewer: [£2
‘ 2nd Reviewer:_{~—

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area Yes | No | NA Findings/Comments

A1

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?

x

| NINIVAWAVNE

W_as the ence of 1,2,8,9—TCDD arn‘d’1 ,3,4.6,8-PeCDF verified?A .

i nitial

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 dard > 107

INEAAM

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 criteria? ]

Was a method blank associated with every sample in this SDG? 7
Was a method blank performed for each matrix and concentration? —
Was there contamination in the method blanks? If yes, please see the Blanks -

lidati mpleteness worksheet?

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?

Was an LCS analyzed for this SDG? L,

Was an LCS analyzed per extraction batch?

N\

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

DXN-SW90.DOC version 1.0



toce |2l )

SDG #: Lt ot

VALIDATION FINDINGS CHECKLIST

2of %

Page:

Reviewer:
2nd Reviewer:

=

VIil: Regional Quality Asstirance and Quality,

Were performance evaluation (PE) samples performed?

\

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

\

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

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

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?

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)?

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 (IS), quantitation ion and relative response factor

Field duplicate pairs were identified in this SDG.

(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? —T

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.DOC version 1.0
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Field Duplicates Reviewer:
2nd Reviewer: —

LDC#:24132C1 VALIDATION FINDINGS WORKSHEET Page: / of

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

Y NNA Were field duplicate pairs identified in this SDG? ( A
Y/N NA Were target analytes detected in the field duplicate pairs? ,9 >
Concentration{ pg/g) %RSD (pg/g) (pg/g) Qualifications
Compound 6 8 <0 Difference Limits {Parent Only)
A 0.64 0.78 0.14 <0.54
B 1.9 26 0.7 <27
c 1.2 16 0.4 s2.7
D 24 ¥ 37 1.3 <27
E 1.3 1.8 H 0.5 <27
F 8.0 11 3 <27 \T/ A M"
G 24 30 6 <5.4 R / A K
H 12 . 16 29 )
I 22 29 27 4/
J 12 15 3 <27 d /4— M"
K 28 ' 44 44 T
L 25 39 44 é/
M 6.5 11 45 27 - A /A LA
N 48 56 0.8 27
0 87 120 32 /ﬂ
P 46 61 28 1#
Q 250 340 31 lo/




LDC#24132C1 VALIDATION FINDINGS WORKSHEET Page:_"/of_f
Field Duplicates Reviewer:__F )
2nd Reviewer:___ [~

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

Y/N NA Were field duplicate pairs identified in this SDG? (J%C\ )
N NA Were target analytes detected in the field duplicate pairs?
¥ EMPC
Concentration( pg/g) %RSD (pg/g) (palg) Qualifications
Compound 10 12 0 Difference Limits (Parent Only)
A 013 >k 0.54U 0.41 <0.54
B 0.28 % 27U 242 527
c 0.25 27U 2.45 <27
| o 0.61 0.54 0.07 <27
E 074 # 0.47 34, 0.27 <27
F 1.7 1.2 0.5 <27
G 3.8 33 K 0.5 <5.4
H 23 1.6U 0.7 <16
[ 35 1.4 2.1 <27
J 1.9 0.65 X 1.25 <27
K 58 24 34 <27 /A
L 5.2 21 % 3.1 <27 A /A &K
M 1.5 038 K 1.14 <27
N 1.1 0.69 0.41 <27 .
0 17 6.2 10.8 <27 U/A'/ i
P 9.6 35 6.1 $2.7 A\ / Acﬁﬁ
Q 41 16 25 <5.4 2 / A M

VA\FIELD DUPLICATES\24132C21.wpd
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LDC #: RY /32 g/ VALIDATION FINDINGS WORKSHEET page:_/ ot/
SDG #://‘1 [Zov Sample Calculation Verification Reviewer:

2nd reviewer: |g .

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

Y N/A Were all reported results recalculated and verified for all level IV samples?
Y/N_N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results?
Concentration =  {A )1, }(OF) Example:
(A (RRF)(V }(%S)
A, = Area of the characteristic ion (EICP) for the Sample LD # | ‘ s m . 1, (" T ¢ DO
compound to be measured
A, = Area of the characteristic ion (EICP) for the specific
internal standard
1, =  Amount of internal standard added in nanograms Cone. = (}2971 g ) ( 20V
(ng) ) )
v, = Volume or weight of sample extract in milliliters (mt) (l ﬁ e 3 ! D> (O ﬁ X>
or grams (g).
RRF = Relative Response Factor (average) from the initial =
calibration
Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample 1D Compound ( ) ( ) Qualification
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LDC Report# 24132D21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS Additional Sampling,
Henderson, Nevada

Collection Date: August 25, 2010

LDC Report Date: October 26, 2010

Matrix: Soil/Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOH270593

Sample Identification

BDT-2-N-20-10.0BPC
BDT-2-N-20-12.0BPC
BDT-2-N-20-14.0BPC**
BDT-2-N-20-2.0BPC
BDT-2-N-20-4.0BPC
BDT-2-N-20-6.0BPC
BDT-2-N-20-8.0BPC
BDT-2-N-20-12.0BPC_FD
BDT-2-N-15-10.0BPC
BDT-2-N-15-12.0BPC
BDT-2-N-15-14.0BPC**
BDT-2-N-15-2.0BPC
BDT-2-N-15-4.0BPC
BDT-2-N-15-6.0BPC
BDT-2-N-15-8.0BPC
BDT-2-N-15-6.0BPCMS
BDT-2-N-15-6.0BPCMSD

**|ndicates sample underwent Stage 4 review
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Introduction

This data review covers 17 soil samples and one water sample listed on the cover
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW
846 Method 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.

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\PCS\24132D21.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 findihg 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.

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.

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and
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:
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Extraction
Method Blank ID Date Compound Concentration Associated Samples
0255024-MB 9/12/10 1,2,3,4,6,7,8-HpCDD 0.18 pg/g All samples in SDG
ocDD 0.84 pg/g GOH270593
1,2,3,4,7,8-HxCDF 0.067 pg/g
1,2,3,6,7,8-HXCDF 0.056 pg/g
1,2,3,4,6,7,8-HpCDF 0.13 pg/g
1,2,3,4,7,8,9-HpCDF 0.12 pg/g
OCDF 0.19 pg/g

Sample concentrations were compared to concentrations detected in the method blanks

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

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Although the MS/MSD percent recoveries (%R) were not within QC
limits for several compounds, the LCS percent recoveries (%R) were within QC limits and

no data were qualified.

VIl. Laboratory Control Samples (LCS)

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

recoveries (%R) were within the QC limits.

VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag AorP
BDT-2-N-20-12,0BPC 3¢-1,2,3,4,6,7,8-HpCDD 33 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
*c-ocbb 30 (40-135) ocDD UJ (all non-detects)
3¢-1,2,3,4,6,7,8-HpCDF 31 (40-135) OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
V:\LOGIN\TRONOXNG\PCS\24132D21.734 5




Sample

Internal Standards

%R (Limits)

Compound

Flag

AorP

BDT-2-N-20-14.0BPC**

8¢-2,3,7,8-TCDD
8¢-1,2,3,7,8-PeCDD
3C.1,2,3,6,7,8-HxCDD
8¢1,2,3,4,6,7,8-
HpCDD

3c.oCcDD
13C-2,3,7,8-TCDF
3C-1,2,3,7,8-PeCDF
3¢-1,2,3,6,7,8-HXCDF
*c-1,2,3,4,6,7,8-HpCDF

36 (40-135)
36 (40-135)
21 (40-135)
14 (40-135)
15 (40-135)
30 (40-135)
33 (40-135)
20 (40-135)
11 (40-135)

All TCL compounds

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

BDT-2-N-20-4.0BPC

*C-0CDhD
®C-1,2,3,4,6,7,8-HpCDF

30 (40-135)
39 (40-135)

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

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

BDT-2-N-20-8.0BPC

*c-0cDD

30 (40-135)

OCDD

OCDF

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

BDT-2-N-20-12.0BPC_FD

8¢-1,2,3,6,7,8-HxCDD
3C-1,2,3,4,6,7,8-
HpCDD

®C-0CDhD
C-1,2,3,6,7,8-HXCDF
*C-1,2,3,4,6,7,8-HpCDF

39 (40-135)
24 (40-135)
19 (40-135)
39 (40-135)
23 (40-135)

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

OCDF
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

J (all detects)
WJ (all non-detects)

BDT-2-N-15-10.0BPC

*c.ocbD

35 (40-135)

OCDD

OCDF

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

BDT-2-N-15-12.0BPC

¥¢c-1,2,3,6,7,8-HxCDD
3¢-1,2,3,4,6,7,8-
HpCDD

RCc.oCDD
®C1,2,3,6,7,8-HXCDF
®C-1,2,3,4,6,7,8-HpCDF

30 (40-135)
17 (40-135)
11 (40-135)
28 (40-135)
15 (40-135)

1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HXCDD
1,2,3,4,7,8-HxCDD
1,2,3,4,6,7,8-HpCDD
ocbD

OCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXxCDF
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

J (all detects)
WJ (all non-detects)

BDT-2-N-15-14.0BPC**

%C-1,2,3,4,6,7,8-HpCDF
*C-1,2,3,4,6,7,8-
HpCDD

38 (40-135)
34 (40-135)

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

J (all detects)
UJ (all non-detects)
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Sample Internal Standards %R (Limits) Compound Flag AorP

BDT-2-N-15-2.0BPC ¥¢-2,3,7,8-TCDD 22 (40-135) 2,3,7,8-TCDD J (all detects) P
¥C-1,2,3,7,8-PeCDD 31 (40-135) 1,2,3,7,8-PeCDD UJ (all non-detects)
C-1,2,3,6,7,8-HxCDD 35 (40-135) 1,2,3,6,7,8-HxCDD
3¢c.ocDD 36 (40-135) 1,2,3,7,8,9-HxCDD
®c.2,3,7,8-TCDF 20 (40-135) 1,2,3,4,7,8-HxCDD
3¢.1,2,3,7,8-PeCDF 27 (40-135) ocDD
3¢.1,2,3,6,7,8-HXCDF 34 (40-135) OCDF

1°C-1,2,3,4,6,7,8-HpCDF 36 (40-135) 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
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

BDT-2-N-15-4.0BPC ®C.2,3,7,8-TCDD 17 (40-135) All TCL compounds J (all detects) P
3C-1,2,3,7,8-PeCDD 21 (40-135) UJ (all non-detects)
3¢.1,2,3,6,7,8-HxCDD 18 (40-135)
*C-1,2,3,4,6,7,8-HpCDD 19 (40-135)
*¢c-0cDD 13 (40-135)
®C.-2,3,7,8-TCDF 15 (40-135)
$C-1,2,3,7,8-PeCDF 19 (40-135)
8¢-1,2,3,6,7,8-HXCDF 21 (40-135)

¥C-1,2,3,4,6,7,8-HpCDF 17 (40-135)

BDT-2-N-15-6.0BPC C.1,2,3,4,6,7,8-HpCDD 37 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
®c-ocDD 22 (40-135) ocDD UJ (all non-detects)
C-1,2,3,4,6,7,8-HpCDF 31 (40-135) OCDF

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

BDT-2-N-15-8.0BPC *c-ocDD 33 (40-135) ocDD J (all detects) P
¢-1,2,3,4,6,7,8-HpCOF 39 (40-135) OCDF UJ (all non-detects)
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

X. Target Compound ldentifications

All target compound identifications were within validation criteria for samples on which
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 PQLs were within validation criteria with the following
exceptions:
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Sample

Compound

Finding

Criteria

Flag AorP

BDT-2-N-20-2.0BPC

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

Sample result exceeded
calibration range.

Reported result should
be within calibration
range.

J (all detects) P

All compounds reported below the PQL were qualified as follows:

Sample Finding Filag AorP
All samples in SDG All compounds reported below the PQL. J (all detects) A
GOH270593
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP
All samples in SDG All compounds reported by the lab as estimated JK (all detects) A
GOH270593 maximum possible concentration (EMPC)

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

XIll. System Performance

The system performance was acceptable for samples on which 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 BDT-2-N-20-12.0BPC and BDT-2-N-20-12.0BPC_FD 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 BDT-2-N-20-12.0BPC lBDT—2-N-20-1 2.0BPC_FD| (Limits) (Limits) Flags AorpP
2,3,7,8-TCDD 2.4 1.6 - 0.8 (<0.55) - -
V:ALOGIN\TRONOXNG\PCS\24132D21.T34 8



Concentration (pg/g)
RPD Difference
Compound BDT-2-N-20-12.0BPC |BDT-2-N-20-12.0BPC_FD| (Limits) (Limits) Flags AorP
1,2,3,7,8-PeCDD 8.1 5.1 - 3 (s2.7) J (all detects) A
1,2,3,4,7,8-HxCDD 4.9 3.3 - 1.6 (=2.7) - -
1,2,3,6,7,8-HxCDD 10 7.8 - 2.2 (=2.7) - -
1,2,3,7,8,9-HxCDD 13 7.7 - 5.3 (2.7} J (all detects) A
1,2,3,4,6,7,8-HpCDD 33 24 32 (<50) - - -
ocop ' 38 31 20 (<50) ) . )
2,3,7,8-TCDF 53 37 36 (<50) - - -
1,2,3,7,8-PeCDF 88 63 33 (=<50) - - .
2,3,4,7,8-PeCDF 33 26 24 (<50) - - -
1,2,3,4,7,8-HxCDF 190 130 38 (<50) - - N
1,2,3,6,7,8-HxCDF 120 86 33 (=50) - - -
2,3,4,6,7,8-HxCDF 32 20 46 (<50) - - -
1,2,3,7,8,9-HxCDF 32 22 37 (<50) - - -
1,2,3,4,6,7,8-HpCDF 390 280 33 (<50) - - -
1,2,3,4,7,8,9-HpCDF 220 140 44 (<50) - - -
OCDF 960 690 33 (=50) - - -

VALOGIN\TRONOXNG\PCS\24132D21.T34 9




Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH270593

SDG

Sample

Compound

Flag

AorP

Reason

GOH270593

BDT-2-N-20-12.0BPC
BDT-2-N-15-6.0BPC

1,2,3,4,6,7,8-HpCDD
OCDD
OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

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

Internal standards
(%R) (i)

GOH270593

BDT-2-N-20-14.0BPC**
BDT-2-N-15-4.0BPC

All TCL compounds

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

Internal standards
(%R} (i)

GOH270593

BDT-2-N-20-4.0BPC
BDT-2-N-15-8.0BPC

oCDD
OCDF

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

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

Internal standards
(%R} (i)

GOH270593

BDT-2-N-20-8.0BPC
BDT-2-N-15-10.0BPC

OCDD

OCDF

J (all detects)
UdJ (all non-detects)
J (all detects)
UdJ (all non-detects)

Internal standards
(%R} ()

GOH270593

BDT-2-N-20-12.0BPC_FD
BDT-2-N-15-12.0BPC

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

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

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

Internal standards
(%R) (i)

GOH270593

BDT-2-N-15-14.0BPC**

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

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

Internal standards
(%R) (i)

GOH270593

BDT-2-N-15-2.0BPC

2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,7,8-HxCDD
ocDbD

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

J (all detects)
UdJ (all non-detects)

Internal standards
(%R) (i)

VALOGIN\TRONOXNG\PCS\24132D21.T34
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SDG

Sample

Compound

Flag

AorP

Reason

GOH270593

BDT-2-N-20-2.0BPC

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

J (all detects)

Project Quantitation
Limit (exceeded
range) (e)

GOH270593

BDT-2-N-20-10.0BPC
BDT-2-N-20-12.0BPC
BDT-2-N-20-14.0BPC**
BDT-2-N-20-2.0BPC
BDT-2-N-20-4.0BPC
BDT-2-N-20-6.0BPC
BDT-2-N-20-8.0BPC
BDT-2-N-20-12.0BPC_FD
BDT-2-N-15-10.0BPC
BDT-2-N-15-12.0BPC
BDT-2-N-15-14.0BPC**
BDT-2-N-15-2.0BPC
BDT-2-N-15-4.0BPC
BDT-2-N-15-6.0BPC
BDT-2-N-15-8.0BPC

All compounds reported
below the PQL.

J (all detects)

Project Quantitation
Limit (sp)

GOH270593

BDT-2-N-20-10.0BPC
BDT-2-N-20-12.0BPC
BDT-2-N-20-14.0BPC**
BDT-2-N-20-2.0BPC
BDT-2-N-20-4.0BPC
BDT-2-N-20-6.0BPC
BDT-2-N-20-8.0BPC
BDT-2-N-20-12.0BPC_FD
BDT-2-N-15-10.0BPC
BDT-2-N-15-12.0BPC
BDT-2-N-15-14.0BPC**
BDT-2-N-15-2.0BPC
BDT-2-N-15-4.0BPC
BDT-2-N-15-6.0BPC
BDT-2-N-15-8.0BPC

All compounds reported
by the lab as estimated
maximum possible
concentration (EMPC)

JK (all detects)

Project Quantitation
Limit (k)

GOH270593

BDT-2-N-20-12.0BPC
BDT-2-N-20-12.0BPC_FD

1,2,3,7,8,9-HxCDD
1,2,3,7,8-PeCDD

J (all detects)

Field duplicates
(Difference) (fd)

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

GOH270593

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOH270593.

VALOGIN\TRONOXNG\PCS\24132D21.T34

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #.__24132D21 VALIDATION COMPLETENESS WORKSHEET Date:_/ 9/ // v
SDG #:__GOH270593 Stage 2B/4 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
1. | Technical holding times A Sampling dates: < "L 5 \ VO
1. HRGC/HRMS Instrument performance check A l
11l. | Initial calibration A
IV. | Routine calibrationd&v~ Ar ,
V. Blanks Aﬁ W
V1. | Matrix spike/Matrix spike duplicates S w/
VII. | Laboratory control samples A LCS
VIII. | Regional quality assurance and guality control N
IX. | Internal standards s
X. | Target compound identifications _A Not reviewed for Stage 2B validation.
Xl. | Compound guantitation and CRQLs s W Not reviewed for Stage 2B validation.
XIl._| System performance .A Not reviewed for Stage 2B validation.
XII. | Overall assessment of data A
XIV. | Field duplicates n,\{d D=z 2 1+ 6
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: ** Indicates sample underwent Stage 4 validation
A

1 | BDT-2-N-20-10.0BPC 11_ |BDT-2-N-15-14.0BPC** 21 o?.s?oa:.,l 31
2 |BDT-2-N-20-12.0BPC 12 |BDT-2-N-15-2.0BPC 22 : 32
3 | BDT-2-N-20-14.0BPC** 13 |BDT-2-N-15-4.0BPC 23 33
4 | BDT-2-N-20-2.0BPC__ - 14 |BDT-2-N-15-6.0BPC 24 34
5 | BDT-2-N-20-4.0BPC 15 _|BDT-2-N-15-8.0BPC 25 35
6 | BDT-2-N-20-6.0BPC 16 _|BDT-2-N-15-6.0BPCMS 26 36
7 | BDT-2-N-20-8.0BPC 17 _|BDT-2-N-15-6.0BPCMSD 27 37
8 |BDT-2-N-20-12.0BPC* ¥ D | 18 28 38
9 | BDT-2-N-15-10.0BPC 19 29 39
10 | BDT-2-N-15-12.0BPC 20 30 40
Notes:
e

24132D21W.wpd



LDC #: ZLH”ﬂD?d VALIDATION FINDINGS CHECKLIST Page:_/ of %+

SDG #,__ = cov Reviewer: 7
’ 2nd Reviewer__\~

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Val‘ic‘iaAtioq Area ’ . Yes No NA ‘ Findiyngleomments}

All technical holding times were met.

INR

Cooler temperature criteria was met.

nsirumentperiorman

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 \(e‘rified?r

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?7

AAD N NRNAN R

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?

VY

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

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

Was a method blank performed for each matrix and concentration?

NEAYA

Was there contamination in the method blanks? If yes, please see the Blanks
idation completeness wotksheet?

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?

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

ANAUA

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

DXN-SW90.DOC version 1.0



toc#_ 2§12 97“, VALIDATION FINDINGS CHECKLIST Page: 2of

SDG #: A4tl cOvtn Reviewer: Vi)
‘ 2nd Reviewer: A~

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits? 1

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

Was the minimum S/N ratio of all internal standard peaks > 107 ‘ » e B

rget:compound:idéntificatio

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
guantitation 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

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

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

23

Field duplicate pairs were identified in this SDG. ~

Target compounds were detected in the field duplicates. -
s RT S o P S T 7

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#:24132D21 VALIDATION FINDINGS WORKSHEET Page: __/ of ___{

Field Duplicates Reviewer: £7
2nd Reviewer:. (—~—

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

Y N NA Were field duplicate pairs identified in this SDG? \
Y N NA Were target analytes detected in the field duplicate pairs? [ 11 o‘
N d

Concentration (pg/g) %RSD (pg/g) (pg/a) Qualifications
Compound 2 . 8 <50 Difference Limits (Parent Only)
A 2.4 1.6 0.8 <0.55
B 8.1 5.1 3 2.7 T / A M"
C 4.9 3.3 1.6 <27 '
D 10 7.8 22 <27
E ;13 77 5.3 2.7 A /A Py
7
F 33 24 ' 32
G 38 31 - 20
H 53 37 36
1 88 63 33
J 33 26 24
K 190 130 38
L 120 86 33
M 32 20 46
N 32 22 37
o 390 280 33
P 220 140 44
Q 960 690 33

V:\FIELD DUPLICATES\24132D21.wpd



61 OTOINNOGUIXOI(\SIOBYSHION UOREPHEAVA

‘s}jnsal

PaIe[No[e08] 341 10 %0 0 UIUJIM 98I0 Jou Op S)|Nsal papiodal USUM SS|AIES PSJEID0SSE PUE SUONEORIEND JO 151] J0] 190U SSJOM SBUIpUIL UORBIGIED [EniU| 01 Jojod ‘Sjusluwo)

(@a@o0-2) 4000

(QQ2dH-'8'2L'9'%'2'L-0¢) AQ0dH-8'L'9'Y'E'2 L

(QQOXH-8'L'9'€'2'1-0¢,) AQDXH-8'L'9°E'T')

(QQ0L-8'2'¢'2-0¢) AADL-8'LE2

(4001-8°2'¢'2-0¢)) 4001-8°2'e'2

gc& TAO0

(3aodH-'8'2'9'p'2'1-0¢,) @uxwm.%.v,m_m.r

(aQoxH-8'2'9'e'243:.) AQOXH-8°L'9'T'L

PIEPUE]S [BUIB)UI JO UONRIJUBIUOD = %0
pIEPUBLS [BUIBIUI PJBIDOSSE JO BalY = Ty

‘PUNOdWIOD JO UOHBAUSIUOD = *0)

‘punodwiod jo ealy =y

g@m&g\ \ S
(&< 1< A0 1 20| A5G- | NSO\ (4a01-8'2'€'2-0:) 400L-8°L'¢'2 hu \u\m?\ i Z2 N
:_.M L% :—.Wu“ndl_jﬁv %ﬂ\ %ﬂ. %IWIJM— IO O AI0
135* & _Ss\&5™%) LS | loSAN I [R120A-| [[{Behor) (QQDdH-'8'2'9y'2"L-0g,) QQOAH-8'L'9'F'E'2')
Stl-L Aglrl-l @.ﬁ_w\n -\ \wn_ ?b\@. aleall llsbeal- | (QQOXH-8'L'9'€'C'1-0) AQOXH-8'L'9'ET'L
291 h Nom‘\ho: T— _ MTN_ ; ~ ~ <h Mu — : ) Q_Of®_ q Vﬁ@f%~ 1 (aQ0.L-8'2'¢'2-0s) AQADL-8'L'E'T _ _ rQ b&@
slb b Clhilo ko ZPehl T [~ Theh 1T @opzaT| Gopea T Gwrsrersinrsrer]| (O ¢ AoV | ¢
asy% as¥% (P1s T%7) (PIs L SR) (tenu) 44y (lemuy) Jyy || (piepuerg Jeussju| adusiajey) punodwod ajeq Qi piepuelg #
44y EPe abeloaAy abesany uonesqijen
POETTIeosg || POROGSE || PUReTOeIey || poRodes | g
sduy ayijouesy = X ‘s 9U} JO UOIBIASD piepuBlS = S (X/S) « 001 = ASY%

SPJEPUE)S JO J8QUINU/SAHY BY) JO Wns = 4y obessne

COCWITDI0Y) = Juy

‘Suonenojes

Buimoyjo} ayy Buisn molaq paijuep! spunodwiod ay} Joy paie|nojesal aiem (S %) UOHBIASP PJepUE)s aAllejal Juadlad pue ‘ 44y sbelane ‘(44 Jojoe asuodsay sAneley sy

L

M.dow;l“mmmn_

IBMBINDY puZ
JaMaINSY

(0628 POYIS Yd3) sueinjozuagig/suixoid SWYH/OOYH :AQOHLIAW

uoljedylis A uonenafed uoljeiqijed |eniuj
133HSHUOM SONIANId NOILVAITVA

oo TP 4908

[t & [pz #O01




6.1 0TONOD\0BUIXOIC\SIOaYSHIOM UOHEDIBALA

S D ERRIEEE)
30710 %0701 UIUIM S3I6E JoU Op SJiNsa] peliodal UsUm SojdUEs POJeiJ0SSE PUE SUOREDNIEND Jo ISI] J0) JoSUSsIoM SbulpUl UONBIGIED) Sunpnoy 0} 18joy  ‘Sjusuiwo)

(0@o0-0;) 4000
F. e P X loo\ .Fo \ ns ol (QQOdH-'8'2'9'v'2'1-05,) GA0dH-8'2'9'V'E'T") u; u\_._ b 1aSval A
(QQOXH-8'L'9'€'2'1-O¢,) AQDXH-8'L'9'ET' |
(@a0L-8'2'€'2-0,y) AAOL8'L'ET _stdd

N\.M y \.\ﬁ ~T1\ 1 7S 0 \ (4a21-8'2'€'Z-2¢)) 4Q21-8°L'€T Q;wﬂ_f 7450\ aASSe| €
9 - 7 = ORpLoTT .NJTE\J 1 71% QUO0-Osy) 3AIO
o< )< hosit-l has\\: # (QQ0dH-'8'2'9'v'Z'1-0;,) QAOIH-8'L'9Y'EZ' L
Z9 =7 - 9 6% 1 BXIZA (@QOXH-8'L'9'€'C"1-0¢,) AQOXH-8'L'O'E'T'
X9 A9 2)alcOol | 20\ " \ (@ad1-8'L'€'z-0,) AADL-8'L'ET

e oG 950\ ZHes 0} (400L-8°L'€2-0) 4ADL-8LET | M| ~ _..A_ RN PR E T E
j jll ﬂm %& i An.@ ?iﬁ/ {qUuJI0~0¢, ) 3000
2 -k A T [3ay- V JAZAA R |gz80 1 (QaDdH-'8°'2'9'v'2'L-O;,) AAJAH-8'L'9'Y'E'T)
| € [ 73R 1 | TR\ SLEAT T ([QQOXH-8' 2 9'€ ¢ 1-05,) QQOXH-8 L9 EZ 1

Oh Ok xtchl-\ Rhtyi-\ AR (0ao1-8'2'€'2-0,,) AQOL-8'L'E2 |~
CF =% ZLRlo] IRl ot Goro (IG0L8 L€ 2-0,) 4008 L €T D;m\%o ) ETSEZA
a% Q% (22) (992) (renur) (piepuelg [BULBIU| 92UBIBYBY) PUNOULUOD 9eq di piepuelg #
49y 44y 4y abesaay uonesqien
poremofesod popodoy - popodey
pJepue;)s [BUsaluUl JO UOIBHLUSOUDD = ¥ ‘punodwos Jo uoeRUsduUoY ="
piEPUE)S |EUIBJUI POJBIDOSSE JO BAIY = Ty ‘punodwod jo ealy ="y
Sy uonelqies Buinunuod = 44y CO)CW)(*O)(V) = 2y
2y ebesane uoneiqied [eRiul = 4y 'SR BIBUM Yy "oAB/(JYY - JYY 9AB) , 00} = S0UBIAPIA %

:uonejnojes Bumo|joy sy Buisn mojaq payhuspl
SpunodwoD sy Joj palENojedss aiam S44Y Uoneiqied Buinuijuod ay} pue (s4¥y) siojoe4 asuodsay aAlejey sbessae uoneiqed [eiiul 8yl Jo (%) sousiayip Jusosad a8yl

(v6-OL POUIsN Yd3) sueinjozuaqig/suixold SIWHH/ODYH :AOHLIN

T .JaMaInaY pug /
T uemainey UOIJedlJIIaA S)|NSay UOEeIqi[e) aunnoy oD #90as
NS ebed L3IHSHHOM SONIONIA NOLLYAITVA Jrde e AT #001




12060710 TSIN\0BUIX0IQ\SIBBYSHIOM UOHEDIBALA

SIINSaJ Pajenojedsl ay) Jo
S50°01, UIUYIA 5310 JoU Op S)|NSa] PaHI0da] USUM SS|dIES PATEIS0SSE PUE SUCHESHIEND JO 1S1] 10} 199USHIOM SBUIPUT STEoiang ox1ds XTBN/SNIAS XUIEN 0} 19)3y 'Sjuswwod

Q a 2] Q 5) Q agol > oS\ St Lot 4000
o @) s S o | © 9z otz ofe N A ~400dH6 8LV EC ¢
4 7l 18 | & XL RL I'lb L'y 'S £ A QaOXHB'L'v'e'Tt
¢-5 £-°s 18 AR 'y 12 ~al\ Ao hb 711 Z o\ R VAN AD
o'le O'b h3 ¥y A3 AR s\t Aol [T <t ot aao1elee
D R B LD o[ ponodog | aSW S e S
ady ady AJaA009Y Juadiad Aon028y Juadiad Amo._,ww ) AMo_ ,,v ( fou ) punodwo?)
uojesjuasuon uonenuasuon pappy
PoTEMIEosy | ] TS Xt oS XEew ] sjdweg paxyidg sidwesg ayids
LV ™ 9t 'sejdwes asN/Si
Kianoosl Jusosed ajealdnp axids xulely = YQSIN - AeAodal Juadied oxids XUl = HSI (YOS + HSIW)Z « | HASIN - YIS | = adYd
pappe ayldS = VS
}inses ejdwes = ¥ ‘Insa sjdwes paxyidS = YSS  121BUM VS/(HS - HSS) » 001 = KI9A00SY %

, :uoie|nojes Buimojjo} ayy Buisn
MO[3q PaKIuaPI SPUNOdWoD 8y} 1o} paje|nojeoal s1am ajeolidnp eyids Xujew pue axids Xujew sy} Jo (Qdy) douslayiq Juddiad dAlRRY Pue (YY) S8l1eA0oa] Jusdsad ay |

(0628 POUIBIN 9Y8 MS Vd3) sueinjozuaqig/suixold SINYH/OODYH :QOHLIW

um>>mm>mmucm
757 Jemainay UONEIIIII9)\ S)nsoy sojeoljdng ayids XIJe/anids XIe o > #90S

o7 sbed 133IHSHYOM SONIANI4 NOILVAIVA J/d TETHZ #0071




1Z2'060710SONO6UIXCIQ\SIBBUSHIOM UCHBPHEAVA

IR ERREEE
5UTI0 950701 UIGiM 56108 10U Op SNsa] pepoda] UeUMm SS|GWES PBJeIo0SSE pue SUGHESIIEND JO 181] 10} 198U SIOM SBUIpUI} SJJWES [0AU0Y) AJOTEIO0ET 0} J9joy sjudwwod

— o p—— o

=
\\ M N\ 2% % <L\ Qo 4000
Sol 5ol sol ool 3000HBELYETY
\ 5 Sh \-5% 0ol OGOXHB LV ET
\\ [43 b *llo ool Q00ed8L¢EC
- (4% A vA SR v O‘ot 0aoL8Zl€e

ucﬂmﬂ&

Od¥ AJaA0D9Y JUedlad AIBA0DBY JUBdied (o )
yonejusduod
! GSO VST GSo T SOT ejdwes paxids
4N -heQ 30«0 ‘g1 s01
AKionooe Juaosad ajedlidnp sidwes j0uoo Aojesoqe = 4SO Aseno081 Jusosed odwes j05u00 Ajoeloqe = SO (asO1+80N0/2.10801-8011=0ady
peppe ax|ds = VS
uoneussuoo ejduses paylds = OSS  19JBUM VS/OSS « 00} = A9A00sY %

:uolje|nojed Bumoy|o} 8y} Buisn Mojeq PelIUSP! SPUNOAWOD 8y} 4o}
pajejnojeoss asam (ajgeolidde Ji) ejedlidnp sjdwes |03u0d AJoyesoqe] pue ajdwes [0:3u0d Aojeloge| au} jo (ddy) eousJayiq Juediad dAle|ey pue (4%) se1eA008, Jusosed 8y L

h (0628 POUIBN 9¥8 MS VYd3) suenjozusqgig/suixoid SW/OO ‘AOHLIW
© 7T ameIney PUT

|N|.Hrlco\sm_>mm UGCHEDJIISA Sinsay ojdweg [0)3uo) Alojeioqen V\x‘oﬂjﬁh #9908
~ o/ abed L1IIHSHIOM SONIANI4 NOLLYAITVA /(2d<% 7hC #9007




120610 L\0BNIXOIGMEM\SOOadM\:D
piepus)s Alerodal/puiow) = g
86681 = o
£06S96'9E = 10, SSEE00°EL = O,
£58896'FE = |0, ' 00000024 = D
SI6Y66'SH = O §28200°L = H
‘Pesn siam sesseut aipljonu Bumoljoy ey (®)
Mdd “480 pllele)l [s226'08t]
34000 040:.10:°H D P+ GSSL'ShY
(s) aaoxH *0%10:"105°H O v+ 6258'C0%
(s) aaoxH 0105196"H* Ous, 2+ 6558° L0V
aaoxH *0%06"10s°H D P+ l218'16¢
agoxH 010510’ H* D 2+ 9518'68¢
() 4aoxH _Ol0s°10e"H g, Z+N 0198588
(s) 4aox%H O*10s"H O, ] 6£98°€8¢
4a0xH O%04"10s5°HD P+ 8.18'/¢
4Q0XH 010 10"H0 2+ 8028'€.€ £
Ndd E)e) peloy [z626'v5¢]
3dqodH 010”10 H'D 2+ v.6L'60%
Md “4% MoOT [szz622t] {s) agoed 2010106 H O r+N : 6168'69¢
34ao0a 0310510570 v+IN SLL9'BLG (s) adoed 010" 10s:°"H* On 2+ 6v68'29¢
(s) gqaoo *0%10:°10s6% Qe v+ 0SLL' WY aaoed °0%10:"10s"H**0 v+ SR [X-- 1711}
(s) aaoo 201044105 O Z+IN 08/4°69% agoed 010" 10:"H0 2+ 9v58°sse
aaoo 0710710670 v+IN 8vE/ 65y i (s) 4a0ed O%10:%10s"H* D, y+iN 0£68°'€5E
aaoo *010£410:%'0 2+ L180°15Y _ (s) Ja0ed 010" 10" H Dy, 2+ 0006'1S€
4000 04106800 v+ 66€L°ShY 4aoed O£ 10" H*D r+IN 2958°1ve.
4000 OI0s£40s™0 2+ 82vL Lbp S 4008d 012" 10s°H>*0 2+ ,698'688 I
Mdd ‘49 MO0 [8z26°08t) Mdd ®4%0 peley [2eL6'pge]
3dADN 010 10H0 P+ S91L'6LY 3daoxH O10£°10%"H>D Z+IN voce's/e
(s) aaodH 20%1015105cH* Oes v+IN ovig'Ley {8) aaot *0104°10se" H** D6 2+ 8££6'c6E
(s) aaodH 0104”10 e H D Z+N 6918'SSP (s) aaoL 20"10s" H Oes ] 89¢6°16€
QqodH 20%104510,H?'O P+ l8L2°G2p aaol %0104%10s"HO 2+ oc68°12e
aaodH 201047104HO Z+W 1942°€2y aaol 0" 1os"HD W 6969'61€
“ 400dH 010 106H' O, 2+ 0228'61Y (s} 4aoL OI0:°10s"H 0y, Z2+W 68£6°L1E
; (s} 4qodH O“106HD;, W 0S28°Lip () 4aoL 0"10s"H*0,, W 61P6°GLE.
4009H 00510 H*D v+ 88./'60% 4001 01010’ HD 2+ 2868'S0¢
=400dH Ol0s"10H™'D Z+N 818.°20b v 4aoL 0'10s'H*0 W 9106°c08 !
o1fjeuy uopisodwoy |ejuewe)y al uoj («SSBI ejeinooy J0ydposeq ejfjeuy uopysodwon fejuewe|y ai uoj wSseuw ejeinody Joydyoseq
$409d/saa9d Jo sishjeuy SWHH/ODHH 40} paiojjuopy suoj




c#_ X >2 P2 / VALIDATION FINDINGS WORKSHEET page:_ [ of__/

SDG #:7/»‘ Qut Sample Calculation Verification Reviewer:

2nd reviewer: l ZZ

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

Y N/A Were all reported results recalculated and verified for all level IV samples?
YN N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results?
Concentration = (A ){L)(DF) Example:
(A RRF)V )(%S)
A, = Area of the charactetistic ion (EICP) for the Sample L.D. “3; > . ocp 'ﬁ
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. = { \7/2 j)1\ BQ( L{'OOO ) ( ) ,
(ng) ( oA 3&0 k{ ( b
2 . . .
v, = Volume or weight of sample extract in milliliters (ml) L\g. 8ot ( VSY2 QO “t o ;01>
or grams (g).
RARF = Relative Response Factor (average) from the initial =
calibration \")7 1
Df = Dilution Factor. m g/
%S = Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample ID Compound ) ( ) Qualification

(
2, » 1. & -TcOF (PBdx )

= 515 2090 wﬁfﬂ)

(W2 »19e00)( 1-06) (10.4iS Y029 )

\

= .04 Ooxlo\
TOT ¢

RECALCR0.21



LDC Report# 24132E21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS Additional Sampling,
' Henderson, Nevada

Collection Date: August 27, 2010

LDC Report Date: ‘October 22, 2010

‘Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOH310577

Sample Identification
EB-08272010
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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.

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

VALOGIN\TRONOXNG\PCS\24132E21.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.

II. 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% .

ll. 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 maitrix 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
0251243-MB 9/8/10 1,2,3,4,6,7,8-HpCDD 3.7 pg/L All samples in SDG GOH310577
ocDD 39 pg/l.
1,2,3,4,6,7,8-HpCDF 4.2 pg/L.
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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
EB-08272010 1,2,3,4,6,7,8-HpCDD 3.9 py/L 3.9U pg/L
OCDD 22 pg/L 22U pg/L
1,2,3,4,6,7,8-HpCDF 3.0 pg/L 3.0U pg/L

Sample EB-08272010 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-08272010 8/27/10 1,2,3,7,8,9-HxCDD 1.5 pg/L No associated samples in

1,2,3,4,6,7,8-HpCDD 3.9 pg/L this SDG

OoCcDD 22 pg/L

1,2,3,4,7,8-HxCDF 2.7 pg/t

1,2,3,6,7,8-HxCDF 2.0 pg/l.

1,2,3,7,8,9-HXCDF - 1.7 pg/L

1,2,3,4,6,7,8-HpCDF 3.0 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 with the following exceptions:

LCS ID Compound %R (Limits) Associated Samples Flag AorP
0251243-LCS 2,3,4,6,7,8-HxCDF 138 (80-137) | Al samples in SDG J+ (all detects) P
GOH310577

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

All internal standard recoveries were within QC limits.
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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 GOH310577 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Compound Flag AorP
All samples in SDG All compounds reported by the lab as estimated JK (all detects) A
GOH310577 maximum 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.
XlV. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\TRONOXNG\PCS\24132E21.TR3 6



Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH310577

SDG Sample Compound Flag AorP Reason (Code)
GOH310577 | EB-08272010 2,3,4,6,7,8-HxCDF J+ (all detects) P Laboratory control
samples (%R) (i)
GOH310577 | EB-08272010 All compounds reported J (all detects) A Project Quantitation
below the PQL. Limit (sp)
GOH310577 | EB-08272010 All compounds reported by JK (all detects) A Project Quantitation
the lab as estimated Limit (k)
maximum possible
concentration (EMPC)

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

GOH310577
Modified Final
SDG Sample Compound. Concentration AorP Code
GOH310577 EB-08272010 1,2,3,4,6,7,8-HpCDD 3.9U pg/L A bi
OCDD 22U pg/L.
1,2,3,4,6,7,8-HpCDF 3.0U pg/L

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

GOH310577

VALOGIN\TRONOXNG\PCS\24132E21.TR3
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' Tronox Northgate Henderson
LDC #:__24132E21 ~ VALIDATION COMPLETENESS WORKSHEET Date: [o/( 1//0
SDG #__GOH310577 Stage 2B Page:_fof /_
Laboratory:_Test America Reviewer:
2nd Reviewer:jvﬁ

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: g ) L] \\O
]

l. Technical holding times

1. HRGC/HRMS Instrument performance check

111, Initial calibration

1V. | Routine calibrationfcv~

ZﬁprP

V. | Blanks
VI. | Matrix spike/Matrix spike duplicates & ¢ SA v~ P l@
VII. | Laboratory control samples; S LS )
VIII. | Regional quality assurance and quality control N
IX. ] Internal standards A
X. | Target compound identifications N
XI. | Compound quantitation and CRQLs : 6\)\/
Xil. | System performance N
X, | Overall assessment of data A
XIV. | Field duplicates t\]
XV. | Field blanks 5\ tp = |
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-08272010 11 | 035\adD - |21 31
2 12 22 32
3 13 |2 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:

24132E21W.wpd
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LDC Report# 24132F21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility,
Henderson, Nevada

Collection Date: August 30, 2010

LDC Report Date: October 22, 2010

Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): G0I010538

Sample Identification
EB-08302010

VALOGIN\TRONOXNG\PCS\24132F21.TR3 1
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Sampling,



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.

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

VALOGIN\TRONOXNG\PCS\24132F21.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\PCS\24132F21.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% .

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.

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 és 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
0251243-MB 9/8/10 1,2,3,4,6,7,8-HpCDD 3.7 pg/L All samples in SDG G0i010538
ocDD 39 pg/L
1,2,3,4,6,7,8-HpCDF 4.2 pg/L

VALOGIN\TRONOXNG\PCS\24132F21.TR3 4



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

Reported Modified Final

Sample Compound Concentration Concentration
EB-08302010 1,2,3,4,6,7,8-HpCDD 2.3 pg/l. 2.3U pg/L
OocDD 27 pg/L 27U pg/L
1,2,3,4,6,7,8-HpCDF 5.2 pg/L 5.2U pg/L

Sample EB-08302010 was identified as an equipment blank. No polychiorinated
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-08302010 8/30/10 1,2,3,4,6,7,8-HpCDD 2.3 pg/L No associated samples in
OCcDD 27 pg/L this SDG
1,2,3,4,7,8-HXCDF 2.1 pg/L
1,2,3,6,7,8-HXCDF 1.7 pg/L
2,3,4,6,7,8-HXCDF 1.2 pg/L
1,2,3,4,6,7,8-HpCDF 5.2 pg/t

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 with the following exceptions:

LCSID

Compound

%R (Limits)

Associated Samples

Flag

AorP

0251243-LCS

2,3,4,6,7,8-HxCDF

138 (80-137)

All samples in SDG
G0I010538

J+ (all detects)

VIll. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

VALOGIN\TRONOXNG\PCS\24132F21.TR3



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

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0I010538 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Compound Flag AorP
All samples in SDG All compounds reported by the lab as estimated JK (all detects) A
G0I010538 maximum possible concentration (EMPC)

Raw data were not reviewed for this SDG.

XlI. 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.

VALOGIN\TRONOXNG\PCS\24132F21.TR3 6



Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0I010538

SDG Sample Compound Flag AorP Reason (Code)
G0l010538 | EB-08302010 2,3,4,6,7,8-HxCDF J+ (all detects) P Laboratory control
samples (%R) (I)
G0I010538 | EB-08302010 All compounds reported J (all detects) A Project Quantitation
below the PQL. Limit (sp)
J1G0i010538 | EB-08302010 All compounds reported by JK (all detects) A Project Quantitation
the lab as estimated Limit (k)
maximum possible
concentration (EMPC)

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

G0I010538
Modified Final
SDG Sample Compound Concentration AorP Code
G01010538 EB-08302010 1,2,3,4,6,7,8-HpCDD 2.3U pg/L A bl
ocDhD 27U pg/l.
1,2,3,4,6,7,8-HpCDF 5.2V pg/L

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

G01010538

VALOGIN\TRONOXNG\PCS\24132F21.TR3
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LDC #:

Tronox Northgate Henderson
24132F21 VALIDATION COMPLETENESS WORKSHEET

SDG #.__G0I010538
Laboratory: Test America

Stage 2B

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

Date: /0//7/0

Page:_/of
Reviewer:

2nd Reviewer.__ '/~

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

Validation Area Comments
l. Technical holding times A Sampling dates: Xl >0 ] l()
Il HRGC/HRMS Instrument performance check A ’
.| initial calibration A '
V. | Routine calibrationC\~ A-
V. Blanks SwJ
V1. | Matrix spike/Matrix spike duplicates l\) §.C Sw \L—
VII. | Laboratory control samples SAJ LTS )
VIIl. | Regional quality assurance and quality control N
IX. | Internal standards A
X. | Target compound identifications N
Xl. | Compound quantitation and CRQLs S \N/
Xil. | System performance N
Xlll. | Overall assessment of data A
XIV. | Field duplicates N
XV._| Field blanks S EB = [
Note: A = Acceptabie 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 Sampleg;
1| EB-08302010 11 oS 1293-MP |, 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:

24132F21W.wpd
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LDC Report# 24132G21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Sité Name: Tronox LLC Facilityy, PCS Additional Sampling,
" Henderson, Nevada

Collection Date: September 1, 2010

LDC Report Date: October 28, 2010

Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): G0I030656

Sample Identification
EB-09012010

VALOGIN\TRONOXNG\PCS\24132G21.TR3 1



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.

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

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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
0251243-MB | 9/8/10 1,2,3,4,6,7,8-HpCDD 3.7 pg/L All samples in SDG G0I030656
OoCDD 39 pg/L
1,2,3,4,6,7,8-HpCDF 4.2 pg/L.
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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 Moadified Final-
Sample Compound Concentration Concentration
EB-09012010 OoCcDD 170 pg/L 170U pg/L

Sample EB-09012010 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-09012010 8/1/10 2,3,7,8-TCDD 8.0 pg/L No associated samples in

1,2,3,7,8-PeCDD 30 pg/L this SDG

1,2,3.4,7,8-HxCDD 17 pg/L

1,2,3,6,7,8-HxCDD 41 pg/L

1,2,3,7,8,9-HxCDD 35 pg/L

1,2,3,4,6,7,8-HpCDD 140 pg/L

OoCcDD 170 pg/L

2,3,7,8-TCDF 250 pg/L

1,2,3,7,8-PeCDF 470 pg/L.

2,3,4,7,8-PeCDF 240 pg/L

1,2,3,4,7,8-HxCDF 940 pg/L

1,2,3,6,7,8-HxCDF 730 pg/L

2,3,4,6,7,8-HXCDF 180 pg/L

1,2,3,7,8,9-HxCDF 140 pg/L

1,2,3,4,6,7,8-HpCDF 2600 pg/L

1,2,3,4,7,8,9-HpCDF 960 pg/L

OCDF 5400 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.

VIil. Laboratory Control Samples (LCS)

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

LCS ID Compound %R (Limits) Associated Samples Flag AorP
0251243-L.CS 2,3,4,6,7,8-HxCDF 138 (80-137) | All samples in SDG J+ (all detects) P
G0l030656
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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 Identifications

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0l030656 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Compound Flag AorP
All samples in SDG All compounds reported by the lab as estimated JK (all detects) A
GOI030656 maximum possible concentration (EMPC)

Raw data were not reviewed for this SDG.

Xll. 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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G01030656

SDG Sample Compound Flag AorP Reason (Code)
GO0l030656 | EB-09012010 2,3,4,6,7,8-HxCDF J+ (all detects) P Laboratory control
samples (%R) (I)
G0l030656 | EB-09012010 All compounds reported J (all detects) A Project Quantitation
below the PQL. Limit (sp)
GOI030656 | EB-08012010 All compounds reported by JK (all detects) A Project Quantitation
the lab as estimated Limit (k)
maximum possible
concentration (EMPC)

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

G01030656
Modified Final
SDG Sample Compound Concentration AorP Code
G0l030656 EB-08012010 ocDbD 170U pg/L A bl

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G01030656

VALOGIN\TRONOXNG\PCS8\24132G21.TR3
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LDC #:__24132G21

Tronox Northgate Henderson

SDG #:__G01030656
Laboratory:_TeSt America

Stage 2B

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

VALIDATION COMPLETENESS WORKSHEET

Date:

Page:
Reviewer:;

2nd Reviewer:

o/?/p
of_'é »

—/ 2

_—VM

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

Validation Area Comments
1. | Technical holding times A Sampling dates: A ‘ 1 \\ 10
1. HRGC/HRMS Instrument performance check A '
L. ] Initial calibration A
IV. | Routine calibration/}24 A
V. | Blanks 5N
V1. | Matrix spike/Matrix spike duplicates N e & Sqa -} L
Vil. | Laboratory control samples Sw/ Ve ‘
Vill. | Regional quality assurance and quality control N
IX. | Internal standards A.
X. | Target compound identifications N
Xl. | Compound guantitation and CRQLs S\N/
Xli. | System performance N
XHI. | Overall assessment of data A
XIV. | Field duplicates I\/
XV. | Field blanks \_&W
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:
\AJ
1 | EB-09012010 11 | oax 124D ~mP |24 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:

24132G21W.wpd
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