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Northgate Environmental Management, Inc. November 5, 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 12, 2010. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 24163:

SDG # Fraction
GOH250527, GOH280489 Dioxins/Dibenzofurans
G01010540

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

° 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,

ks

Erlinda T. Rauto
Operations Manager/Senior Chemist

VALOGIN\TronoxNG\PCS\24163COV.wpd
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EDD CHECKLIST
LDC #:_24163
SDG #: GOH250527, GOH280489, G01010540

Tronox Northgate Henderson Worksheet

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

ation report
% i L.

22

Were EDD anomalies identified?

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

Was the final EDD sent to the client?

See EDD_discrepancy_
form LDC24163 110410.doc

EDD_TRONOX_110410-FINAL.DOC version 1.0




LDC Report# 24163A21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

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

Laboratory:

Tronox LLC Facility, PCS Additional Sampling,
Henderson, Nevada

August 23 through August 24, 2010
October 28, 2010

Soil

Dioxins/Dibenzofurans

Stage 2B & 4

TestAmerica, Inc.

Sample Delivery Group (SDG): GOH250527

Sample Identification

BDT-3-S-20-10BPC
BDT-3-S-20-12BPC
BDT-3-S-20-14BPC
BDT-3-S-20-16BPC
BDT-3-5-20-18BPC**
BDT-3-S-20-2BPC
BDT-3-S-20-4BPC
BDT-3-S-20-6BPC
BDT-3-S-20-6BPC_FD
BDT-3-S-20-8BPC
BDT-3-S-15-10BPC
BDT-3-S-15-12BPC
BDT-3-S-15-14BPC
BDT-3-S-15-14BPC_FD
BDT-3-S-15-16BPC
BDT-3-S-15-18BPC**
BDT-3-S-15-2BPC
BDT-3-S-15-4BPC
BDT-3-S-15-6BPC
BDT-3-S-15-8BPC

BDT-3-S-15-8BPCMS
BDT-3-S-15-8BPCMSD

**|Indicates sample underwent Stage 4 review
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Introduction

This data review covers 22 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 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\24163A21.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.

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%.

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.

Itl. 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
0259189-MB 9/16/10 1,2,3,4,6,7,8-HpCDD 0.34 py/g All samples in SDG
oOCDD 0.54 pg/g GOH250527
1,2,3,4,6,7,8-HpCDF 0.16 pg/g
1,2,3,4,7,8,9-HpCDF 0.11 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
BDT-3-S-20-6BPC_FD 1,2,3,4,6,7,8-HpCDD 1.6 po/L. 1.6U pg/L-
ocDhD 1.6 pg/L 1.6U pg/L

No field blanks were identified in this SDG.
VI. Matrix Spike/Matrix Spike Duplicates
Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Although the MS/MSD percent recoveries (%R) and relative percent

differences (RPD) were not within QC limits for 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-3-S-20-10BPC 3¢-1,2,3,4,6,7,8-HpCDD 21 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
#c.ochD 13 (40-135) | OCDD UJ (all non-detects)

8¢-1,2,3,4,6,7,8-HpCDF 19 (40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
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Sample

Internal Standards

%R (Limits)

Compound

Flag

AorP

BDT-3-S-20-12BPC

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

18 (40-135)
11 (40-135)
16 (40-135)

1,2,3,4,6,7,8-HpCDD
ocbD
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-3-8-20-14BPC

3¢-1,2,3,4,6,7,8-HpCDD
B¢.0CcDD
3¢-1,2,3,4,6,7,8-HpCDF

14 (40-135)
8.9 (40-135)
14 (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-3-8-20-16BPC

*%C-1,2,3,6,7,8-HxCDD
®C-1,2,3,4,6,7,8-HpCDD
*c-oCcDhD
*C-1,2,8,6,7,8-HXCDF
8G-1,2,3,4,6,7,8-HpCDF

33 (40-135)
11 (40-135)
5.8 (40-135)
29 (40-135)
9.3 (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
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
1,2,3,4,7,8,9-HpCDF

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

BDT-3-S-20-18BPC**

®C-1,2,3,4,6,7,8-HpCDD
*c.0CDD
%C-1,2,3,4,6,7,8-HpCDF

32 (40-135)
20 (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 (alt non-detects)

BDT-3-8-20-2BPC

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

29 (40-135)
20 (40-135)
27 (40-135)

1,2,3,4,6,7,8-HpCDD
OoCDD
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-3-8-20-4BPC

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

29 (40-135)
16 (40-135)
27 (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-20-6BPC

8C-1,2,3,4,6,7,8-HpCDD
#c.ocbhD
*C-1,2,3,4,6,7,8-HpCDF

19 (40-135)
11 (40-135)
17 (40-135)

1,2,3,4,6,7,8-HpCDD
ocobD
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-20-6BPC_FD

*C-1,2,3,4,6,7,8-HpCDD
*c-0CcDD
8C-1,2,8,4,6,7,8-HpCDF:

20 (40-135)
11 (40-135)
19 (40-135)

1,2,3,4,6,7,8-HpCDD
ocDbD
OCDF
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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Sample

Internal Standards

%R (Limits)

Compound

Flag

AorP

BDT-3-8-20-8BPC

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

21 (40-135)
14 (40-135)
20 (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-3-8-15-10BPC

13C-1,2,3,4,6,7,8-HpCDD
c.oCcDD
18C-1,2,3,4,6,7,8-HpCDF

28 (40-135)
17 (40-135)
26 (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-15-12BPC

*C-1,2,3,4,6,7,8-HpCDD
®¥c-ocbD
®C-1,2,3,4,6,7,8-HpCDF

21 (40-135)
14 (40-135)
18 (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-S-15-14BPC

8C-1,2,3,4,6,7,8-HpCDD
Bc.0CcbD
*C-1,2,3,4,6,7,8-HpCDF

22 (40-135)
13 (40-135)
20 (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-3-8-15-14BPC_FD

*%¢-1,2,3,4,6,7,8-HpCDD
®C-0CDD
3C-1,2,3,4,6,7,8-HpCDF

25 (40-135)
14 (40-135)
22 (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-15-16BPC

30-1,2,3,4,6,7,8-HpCDD
Bc.ocDD
3C.1,2,3,4,6,7,8-HpCDF

18 (40-135)
11 (40-135)
17 (40-135)

1,2,3,4,6,7,8-HpCDD
ocbD
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-3-8-15-18BPC**

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

18 (40-135)
10 (40-135)
17 (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-15-2BPC

3¢-1,2,3,4,6,7,8-HpCDD
®c.ocDbD
3C-1,2,3,4,6,7,8-HpCDF

33 (40-135)
19 (40-135)
33 (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-3-8-15-4BPC

**C-1,2,3,4,6,7,8-HpCDD
*c-0cbD
®C-1,2,8,4,6,7,8-HpCDF

21 (40-135)
12 (40-135)
20 (40-135)

1,2,3,4,6,7,8-HpCDD
ocbD
OCDF
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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Sample Internal Standards %R (Limits) Compound Flag AorP
BDT-3-8-15-6BPC ¢-1,2,3,4,6,7,8- HpCDD | 27 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
*c.ocbb 16 (40-135) | OCDD UJ (all non-detects)
3C.1,2,3,4,6,7,8-HpCDF | 25 (40-135) | OCDF
: 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
BDT-3-S-15-8BPC *C-1,2,3,4,6,7,8-HpCDD | 33 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
®c.oCcDD 22 (40-135) | OCDD UJ (all non-detects)
G-1,2,3,4,6,7,8-HpCDF 32 (40-135) | OCDF
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:
Sample Compound Finding Criteria Flag AorP
BDT-3-$-20-10BPC 2,3,7,8-TCDF Sample result exceeded Reported result should |J (all detects) P
1,2,3,4,7,8-HXCDF calibration range. be within calibration J (all detects)
1,2,3,4,6,7,8-HpCDF range. J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
BDT-3-S-15-10BPC 2,3,7,8-TCDF Sample result exceeded Reported result should |J (all detects) P
1,2,3,4,6,7,8-HpCDF calibration range. be within calibration J (all detects)
1,2,3,4,7,8,9-HpCDF range. J (all detects)
_OCDF
BDT-3-8-15-2BPC OCDF Samiple result exceeded Reported resuit should |J (all detects) P
calibration range. be within calibration J (all detects)
range. J (all detects)
J (all detects)

All compounds reported below the PQL were qualified as follows:
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Sample Finding Flag AorP
All samples in SDG All compounds reported below the PQL. J (all detects) A
GOH250527
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP
All compounds reported by the lab as estimated JK (all detects) A

All samples in SDG
GOH250527

maximum possible concentration (EMPC)

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

Xll. System Performance

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

XIll. 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-20-6BPC and BDT-3-S-20-6BPC_FD and samples BDT-3-S-15-14BPC
and BDT-3-S-15-14BPC_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-20-6BPC BDT-3-S-20-6BPC_FD (Limits) (Limits) Flags AorP
1,2,3,7,8-PeCDD 0.25 0.21 - 0.04 (=<2.8) -
1,2,3,4,7,8-HxCDD 0.18 2.6U - 2.42 (<2.6)
1,2,3,6,7,8-HxCDD 0.36 0.35 0.01 (<2.8)
1,2,3,7,8,9-HxCDD 0.28 0.36 - 0.08 (<2.8)
1,2,3,4,6,7,8-HpCDD 2.0 1.6 0.4 (2.8) -
ochD 3.2 1.6 1.6 (<5.5)
VALOGIN\TRONOXNG\PCS\24163A21.734 9



Concentration (pg/g)

RPD Difference
Compound BDT-3-S-20-6BPC BDT-3-8-20-6BPC_FD (Limits) (Limits) Flags AorP
2,3,7,8-TCDF 1.5 1.4 - 0.1 (<0.55) - -
1,2,3,7,8-PeCDF 2.9 2.6 - 0.3 (<2.8) . -
2,3,4,7,8-PeCDF 15 1.4 - 0.1 (<2.8) - .
1,2,3,4,7,8-HXCDF 6.0 5.4 . 0.6 (<2.8) - -
1,2,3,6,7,8-HXCDF 3.8 341 - 0.7 (<2.8) . -
2,3,4,6,7,8-HXCDF 0.88 0.67 . 0.21 (<2.8) - -
1,2,3,7,8,9-HxCDF 0.70 0.70 - 0 (<2.8) - -
1,2,3,4,6,7,8-HpCDF 17 14 19 (<50) - - .
1,2,3,4,7,8,9-HpCDF 8.7 6.9 - 1.8 (=2.8) - -
OCDF 34 31 9 (=50) . . .
Concentration (pg/g)
RPD Difference
Compound BDT-3-S-15-14BPC | BDT-3-S-15-14BPC_FD | (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 2.2 1.9 - 0.3 (=0.54) - -
1,2,3,7,8-PeCDD 7.9 6.8 - 1.1 (=2.7) - -
1,2,3,4,7,8-HxCDD 5.4 4.1 - 1.3 (=2.7) - .
1,2,3,6,7,8-HxCDD 12 8.7 - 3.3 (=27) | J (all detects) A
1,2,3,7,8,9-HxCDD 9.1 6.5 - 2.6 (=2.7) - .
1,2,3,4,6,7,8-HpCDD 38 28 30 (<50) . . .
oCcDD 44 26 51 (<50) - J (all detects) A
2,3,7,8-TCDF 56 54 4 (<50) . - .
VALOGIN\TRONOXNG\PCS\24163A21.T34 10




Concentration (pg/g)
RPD Difference
Compound BDT-3-S-15-14BPC BDT-3-S-15-14BPC_FD | (Limits) (Limits) Flags AorP
1,2,3,7,8-PeCDF 130 110 17 (<50) - - -
2,3,4,7,8-PeCDF 65 ‘59 10 (=50) - - -
1,2,3,4,7,8-HxCDF 240 200 18 (<50) - - -
1,2,3,6,7,8-HXCDF 140 110 24 (<50) - - -
2,3,4,6,7,8-HxCDF 28 22 24 (<50) - - -
1,2,3,7,8,9-HxCDF 26 23 12 (=<50) - - -
1,2,3,4,6,7,8-HpCDF 550 410 29 (<50) - ' - -
1,2,3,4,7,8,9-HpCDF 290 210 32 (<50) - - -
OCDF 1200 870 32 (<50) - - -

V:ALOGIN\TRONOXNG\PCS\24163A21.T34 11



Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH250527

SDG

Sample

Compound

Flag

AorP

Reason

GOH250527

BDT-3-S-20-10BPC
BDT-3-8-20-12BPC
BDT-3-8-20-14BPC
BDT-3-S-20-18BPC**
BDT-3-S-20-2BPC
BDT-3-S-20-4BPC
BDT-3-8-20-6BPC
BDT-3-S-20-6BPC_FD
BDT-3-S-20-8BPC
BDT-3-8-156-10BPC
BDT-3-8-15-12BPC
BDT-3-5-15-14BPC
BDT-3-8-15-14BPC_FD
BDT-3-8-156-16BPC
BDT-3-S-15-18BPC**
BDT-3-8-15-2BPC
BDT-3-S-15-4BPC
BDT-3-S-15-6BPC
BDT-3-8-15-8BPC

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)

GOH250527

BDT-3-8-20-16BPC

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)

Internal standards
(%R) ()

GOH250527

BDT-3-8-20-10BPC

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 (ali detects)

Project Quantitation
Limit (exceeded
range) (e)

GOH250527

BDT-3-S-15-10BPC

2,3,7,8-TCDF
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)

Project Quantitation
Limit (exceeded
range) (e)

GOH250527

BDT-3-5-15-2BPC

OCDF

J (all detects)

Project Quantitation
Limit (exceeded
range) (e)

VALOGIN\TRONOXNG\PCS\24163A21.T34
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SDG

Sample

Compound

Flag

AorP

Reason

GOH250527

BDT-3-S-20-10BPC
BDT-3-8-20-12BPC
BDT-3-S-20-14BPC
BDT-3-8-20-16BPC
BDT-3-S-20-18BPC**
BDT-3-8-20-2BPC
BDT-3-5-20-4BPC
BDT-3-5-20-6BPC
BDT-3-S-20-6BPC_FD
BDT-3-S-20-8BPC
BDT-3-5-15-10BPC
BDT-3-8-15-12BPC
BDT-3-5-15-14BPC
BDT-3-5-15-14BPC_FD
BDT-3-5-15-16BPC
BDT-3-5-15-18BPC**
BDT-3-S-15-2BPC
BDT-3-S-15-4BPC
BDT-3-5-15-6BPC
BDT-3-8-15-8BPC

All compounds reported
below the PQL.

J (all detects)

Project Quantitation
Limit (sp)

GOH250527

BDT-3-S-20-10BPC
BDT-3-8-20-12BPC
BDT-3-8-20-14BPC
BDT-3-8-20-16BPC
BDT-3-8-20-18BPC**
BDT-3-8-20-2BPC
BDT-3-8-20-4BPC
BDT-3-S-20-6BPC
BDT-3-$-20-6BPC_FD
BDT-3-8-20-8BPC
BDT-3-S-15-10BPC
BDT-3-S-15-12BPC
BDT-3-8-15-14BPC
BDT-3-8-15-14BPC_FD
BDT-3-8-15-16BPC
BDT-3-S-15-18BPC**
BDT-3-S-18-2BPC
BDT-3-S-15-4BPC
BDT-3-S-15-6BPC
BDT-3-8-15-8BPC

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

JK (all detects)

Project Quantitation
Limit (k)

GOH250527

BDT-3-S-15-14BPC
BDT-3-S-15-14BPC_FD

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

J (all detects)

Field duplicates
(Difference) (fd)

GOH250527

BDT-3-8-15-14BPC
BDT-3-8-15-14BPC_FD

ochbD

J (all detects)

Field duplicates
(RPD) (fd)

VALOGIN\TRONOXNG\PCS\24163A21.T34
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOH250527

Modified Final
SDG Sample Compound Concentration AorP Code
GOH250527 BDT-3-S-20-6BPC_FD | 1,2,3,4,6,7,8-HpCDD 1.6U pg/t A bl
ocbD 1.6U pg/l.

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOH250527.

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\PCS\24163A21.T34 14
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Tronox Northgate Henderson

LDC #:__24163A21 VALIDATION COMPLETENESS WORKSHEET Date:_” "/“ 7// O
SDG #.___GOH250527 Stage 2B/4 Page:_sof /.
Laboratory: Test America Reviewer:

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

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

Validation Area Comments
I. | Technical holding times JAN Sampling dates: 1 / 23 — 4 / 24 '/I O
1. HRGC/HRMS Instrument performance check A !
lll. | Initial calibration A
IV. | Routine calibration/tSv— _ A-
V. | Blanks sw/
VI. | Matrix spike/Matrix spike duplicates SW
VIiI. | Laboratory control samples A— LA
VIl } Regional quality assurance and quality control N
IX. | Internal standards S V‘)
X. | Target compound identifications A Not reviewed for Stage 2B validation.
Xl. ] Compound gquantitation and CRQLs éw) Not reviewed for Stage 2B validation.
Xll. | System performance A Not reviewed for Stage 2B validation.
Xlil. | Overall assessment of data A
XIV. | Field duplicates W | Dz ¥ 4 1
XV. | Field blanks A}
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Sampies: ** Indicates sample underwent Stage 4 validation
________Soll
1 BDT-3-S-20-10BPC 11 IBDT-3-S-15-10BPC 21 |BDT-3-S-15-8BPCMS 31 o285 7 / 2] 7
2 BDT-3-S5-20-12BPC 12 {BDT-3-§-15-12BPC 22 IBDT-3-S-15-8BPCMSD 32
3 BDT-3-S-20-14BPC 13 |BDT-3-S-15-14BPC P 23 33
4 BDT-3-S-20-16BPC 14 |BDT-3-S-15-14BPC_FD % 24 34
5 BDT-3-S-20-18BPC* 15 |BDT-3-S-15-16BPC 25 35
6 BDT-3-8-20-2BPC |16 |BDT-3-5-15-18BPC** 26 36
7 BDT-3-S-20-4BPC 17 |BDT-3-S-15-2BPC 27 37
8 BDT-3-S-20-6BPC P 18 |BDT-3-S-15-4BPC 28 38
9 BDT-3-S-20-6BPC_FD D 19 |BDT-3-S-15-6BPC 29 39
10 | BDT-3-S-20-8BPC 20 |BDT-3-S-15-8BPC 30 40
Notes:

24163A21W.wpd



toc# 24106 > ‘ﬂz / VALIDATION FINDINGS CHECKLIST Page: [/ of *
SDG # A+~ cowt Reviewer:
‘ 2nd Reviewer: @

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area ’ Yes| No | NA Findings/Comments

\

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?

NDN N DD

Was the presence of 1,2,8,9—TCDD a‘nd‘ 1,3,4,6,8-PeCDF vevriﬁed?v

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?

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

/

/~
Did afl calibration standards meet the lon Abundance Ratio criteria? s
d int | standard > 10? -

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

labeled standards?

/-\
Were all percent differences (%D) < 20% for unlabeled standards and < 30% for s
]

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? P
Was there contamination in the method blanks? If yes, please see the Blanks L~

validation completeness worksheet? 7

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/| T
Water.

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

Was an LCS analyzed for this SDG? <7
Was an LCS analyzed per extraction batch? e
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within v~
the QC limits?

DXN-SW80.DOC version 1.0



toc#__ adIbL>AZ ) VALIDATION FINDINGS CHECKLIST Page:_2-of -

SDG #.__ st vt Reviewer:
! 2nd Reviewer:

uality Assurance and:Quality

Regiona

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? Lol

Was the

'nimq SIN ra_tiq ’of_aVII intem | standard peaks > 10?

arget. 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 —T
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 _t
RRT measured in the routine calibration?

For non-2,3,7,8 substituted congeners, were the retention times of the two R
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 (S/N > 2.5, at + seconds RT) detected in the -
corresponding PCDPE channei?

Was an acceptable lock mass recorded and monitored? ~

0

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?

\

Field blanks were identified in this SDG. —

Target compounds were detected in the field bianks. -~

DXN-SW90.DOC version 1.0
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LDC#: 24163A21

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

VALIDATION FINDINGS WORKSHEET

Field Duplicates

Page: __/ of

Reviewer:
2nd Reviewer:

Y N NA Were field duplicate pairs identified in this SDG?
Y N NA Were target analytes detected in the field duplicate pairs?
Concentration (pg/g) %RSD (pg/9) (pa/g) Qualifications
Compound 8 9 <50 Difference Limits {Parent Only)
B 0.25 0.21 0.04 <2.8
c 0.18 26U 242 <26
D 0.36 0.35 0.01 <28
E 0.28 0.36 0.08 <28
F 20 1.6 0.4 $2.8
G 32 16 1.6 <5.5
H 15 14 0.1 0ls<
——
I 29 26 0.3 <2.8
J 1.5 1.4 0.1 <28
K 6.0 54 0.6 <28
L 338 3.1 0.7 <2.8
M 0.88 0.67 0.21 <28
N 0.70 0.70 0 <2.8
o] 17 14 19
P 8.7 6.9 (=) | ¥ PRI 4
Q 34 31 s '

VAFIELD DUPLICATES\24163A21.wpd




LDC#:24163A21

VALIDATION FINDINGS WORKSHEET
Field Duplicates

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

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

Page:_/ of __7_’
Reviewer.__ /7

2nd Reviewer.__ 8~/

(+4)

Concentration (pg/g) %RSD (pg/g) (pg/g) Qualifications
Compound 13 14 <50 Difference Limits (Parent Only)
A 22 1.9 0.3 £0.54
B 7.9 6.8 1.1 2.7
C 5.4 4.1 1.3 <27
D 12 8.7 3.3 <27 Jd / A dHC
E 9.1 6.5 26 <2.7
F 38 28 30
G 44 2 51 d / A X
H 56 54 | 4
H 130 110 17
J 65 59 10
K 240 200 18
L 140 110 24
M 28 22 24
N 26 23 12
o 550 410 29
P 290 210 32 </\
Q 1200 870 32
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VALIDATION FINDINGS WORKSHEET Page:_ [/ of /
Sample Calculation Verification Reviewer:

2nd reviewer:

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

Y 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 = D Example:
(A RRF)V,)(%S)
A, Area of the characteristic ion (EICP) for the Sample 1.D. ‘H: ( . W2 A \(—: ?C— ¢OF
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. = {( l—l(oq l—1 'WQO) (WOD ) ( )
(ng) ( ), (- A X
bs830b0 ) (109’ 46 .
v, Volume or weight of sample extract in milliliters (ml) H 1§ »ovo \ K 7 © d( —b
or grams (g).
RRF Relative Response Factor (average) from the initial =
calibration 20) f \
Df Dilution Factor. T 3/
%S Percent solids, applicable to soil and solid matrices
only.
Reportad Calculated
Concentration Concentration
# Sample {D Compound ( ) { ) Qualification

+< 23l1,¥ _TCOF (PB»< )

3]

= b2l (’LOOC) ‘ 108 o
42 5800 (1.06) \/01.(,4)(0_0,4—,,> J%‘{ﬂ?ﬂ
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LDC Report# 24163B21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: August 26, 2010

LDC Report Date: October 28, 2010

Matrix: Soil/Water

Parameters: Dioxins/Dibenzofurans

Validation Level: | Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOH280489

Sample ldentification

BDT-2-S-5-10BPC
BDT-2-S-5-12BPC
BDT-2-S-5-14BPC**
BDT-2-S-5-12BPC_FD
BDT-2-S-5-8BPC
BDT-2-S-5-2BPC
BDT-2-S-5-4BPC
BDT-2-S-5-6BPC
BDT-2-S-10-10BPC
BDT-2-S-10-12BPC
BDT-2-S-10-14BPC**
BDT-2-S-10-2BPC
BDT-2-S-10-4BPC
BDT-2-S-10-6BPC
BDT-2-S-10-8BPC
EB-08262010
BDT-2-S-5-10BPCMS
BDT-2-S-5-10BPCMSD

**|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\24163B21.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.

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%.

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.

lfl. 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
Methiod Blank ID Date Compound Concentration Associated Samples
0246227-MB 9/3/10 1,2,3,4,7,8-HxCDD 1.7 pg/L All water samples in SDG
1,2,3,6,7,8-HxCDD 0.88 pg/L GOH280489
1,2,3,7,8,9-HxCDD 1.4 pg/L
1,2,3,4,6,7,8-HpCDD 2.3 pg/L
OoCcDD 9.0 pg/L
1,2,3,4,7,8-HxCDF 1.7 pg/L
1,2,3,6,7,8-HXCDF 0.68 pg/l
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HXCDF 1.8 pg/L
1,2,3,4,6,7,8-HpCDF 2.8 pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/L
0257153-MB 9/14/10 1,2,3,4,6,7,8-HpCDD 0.11 pg/g All soil samples in SDG
ocDD 0.57 pg/g GOH280489
2,3,7,8-TCDF 0.089 pg/g
1,2,3,4,7,8-HXCDF 0.059 pg/g
1,2,3,4,6,7,8-HpCDF : 0.16 pg/g
OCDF 0.18 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-08262010 oCcDD 18 pg/L 18U pg/L
1,2,3,4,6,7,8-HpCDF 4.4 pg/L 4.4U pg/L

Sample EB-08262010 was identified as an equipment blank. No polychlorinated
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

Equipment Sampling
Blank ID Date Compound Concentration Associated Samples
EB-08262010 8/26/10 ocDD “ 18 pg/L All soil samples in SDG
1,2,3,4,6,7,8-HpCDF 4.4 pg/L GOH280489
OCDF 4.7 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates
Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Although the MS/MSD percent recoveries (%R) and relative percent

differences (RPD) were not within QC limits for several compounds, the LCS percent
recoveries (%R) were within QC limits and no data were qualified.
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VIl. Laboratory Control Samples (LCS)

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

Vill. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag AorP
BDT-2-S-5-10BPC *c-1,2,3,4,6,7,8-HpCDD | 38 (40-135) | 1,2,3,4,6,7,8-HpCDD - J (all detects) P
®c.oCcDD 26 (40-135) | OCDD UJ (all non-detects)
OCDF
BDT-2-8-5-12BPC 3¢-1,2,3,6,7,8-HxCDD 39 (40-135) | 1,2,3,6,7,8-HxCDD J (all detects) P
*C-1,2,3,4,6,7,8-HpCDD | 27 (40-135) | 1,2,8,7,8,9-HxCDD UJ (all non-detects)
**c-0CcDD 17 (40-135) | 1,2,3,4,7,8-HxCDD
C-1,2,3,4,6,7,8-HpCDF 26 (40-135) | 1,2,3,4,6,7,8-HpCDD
ocbD
OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
BDT-2-S-5-14BPC** *c-0CDD 33 (40-185) | OCDD J (all detects) P
. UJ (all non-detects)
OCDF J (ali detects)
UJ (all non-detects)
BDT-2-8-5-12BPC_FD *C-1,2,3,6,7,8-HxCDD 33 (40-135) | 1,2,3,6,7,8-HxCDD J (all detects) P
*C-1,2,3,4,6,7,8-HpCDD | 23 (40-135) | 1,2,3,7,8,9-HxCDD UJ (all non-detects)
*c-0cbD 15 (40-135) | 1,2,3,4,7,8-HxCDD
*C-1,2,3,4,6,7,8-HpCDF 22 (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
BDT-2-5-5-8BPC 180-1,2,3,6,7,8-HxCDD 37 (40-135) | 1,2,3,6,7,8-HxCDD J (all detects) P
*C-1,2,3,4,6,7,8-HpCDD | 27 (40-135) | 1,2,3,7,8,9-HxCDD UdJ (all non-detects)
*c.ocbD 16 (40-135) | 1,2,3,4,7,8-HxCDD
*C-1,2,3,4,6,7,8-HpCDF 25 (40-135) | 1,2,3,4,6,7,8-HpCDD
0OCDD
OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
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Sample Internal Standards %R (Limits) Compound Flag AorP
BDT-2-S-5-4BPC ®c.ocbD 31 (40-135) | OoCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
BDT-2-S-5-6BPC %C-1,2,3,4,6,7,8-HpCDD | 25 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
*C.0CDD 17 (40-135) | ocDD UJ (all non-detects)
1C-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-2-5-10-10BPC *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.ocbD 22 (40-135) | OCDD UJ (all non-detects)
C-1,2,3,4,6,7,8-HpCDF | 33 (40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
BDT-2-S-10-12BPC 1%C-1,2,3,6,7,8-HxCDD 28 (40-135) | 1,2,3,6,7,8-HxCDD J (all detects) P
8C-1,2,3,4,6,7,8-HpCDD | 10 (40-135) | 1,2,3,7,8,9-HxCDD UJ (all non-detects)
3c.ocbb 5.3 (40-135) | 1,2,3,4,7,8-HxCDD
18¢-1,2,3,6,7,8-HXCDF 27 (40-135) | 1,2,3,4,6,7,8-HpCDD
8C-1,2,3,4,6,7,8-HpCDF 12 (40-135) | OoCDD
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
BDT-2-S-10-14BPC** *c.0CcDD 34 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
BDT-2-S-10-2BPC *c-0CcDD 28 (40-135) | OCDD J (all detects) P
UJ {(all non-detects)
OCDF J (all detects)
UJ (all non-detects)
BDT-2-5-10-4BPC ¥C1,2,3,4,6,7,8-HpCDD | 39 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
*c.ocbD 29 (40-135) | OCDD UJ (all non-detects)
OCDF
BDT-2-8-10-6BPC **C-1,2,3,4,6,7,8-HpCDD | 28 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
*#c-.ocDD 20 (40-135) | OCDD UJ (all non-detects)
C-1,2,3,4,6,7,8-HpCDF 35 (40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
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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-S-10-8BPC °c.1,2,3,4,6,7,8-HpCDD | 35 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
8c-0CDhD 26 (40-135) | OCDD UJ (alt non-detects)
13¢-1,2,3,4,6,7,8-HpCDF 31 (40-185) | OCDF

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:
Sample Compound Finding Criteria Flag AorP
BDT-2-8-5-10BPC 2,3,7,8-TCDF Sample result exceeded Reported result should |J (all detects) P
1,2,3,6,7,8-HxCDF calibration range. be within calibration J (all detects)
1,2,3,4,7,8-HxCDF range. J (all detects)
1,2,3.4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
BDT-2-§-5-12BPC_FD | 2,3,7,8-TCDF Sample result exceeded Reported resuit should |J (all detects) P
1,2,3,4,6,7,8-HpCDF calibration range. be within calibration J (all detects)
OCDF range. J (all detects)
BDT-2-8-5-2BPC 2,3,7,8-TCDF Sample result exceeded Reported result should }J (all detects) P
1,2,3,4,6,7,8-HpCDF calibration range. be within calibration J (all detects)
1,2,3,4,7,8,9-HpCDF range. J (all detects)
OCDF J (all detects)
BDT-2-S-10-14BPC** OCDF Sample result exceeded Reported result should |J (all detects) P
calibration range. be within calibration
range.
BDT-2-S-10-2BPC 2,3,7,8-TCDF Sample result exceeded Reported resuit should |J (all detects) P

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 '

calibration range.

be within calibration
range.

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

V\LOGIN\TRONOXNG\PCS\24163B21.T34




Sample

Compound

Finding

Criteria

BDT-2-S-10-4BPC

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

Sample result exceeded
calibration range.

Reported result shouid
be within calibration
range.

BDT-2-8-10-6BPC

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

Sample result exceeded
calibration range.

Reported result shouid
be within calibration
range.

BDT-2-S-10-8BPC

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

Sample result exceeded
calibration range.

Reported result should
be within calibration
range.

All compounds reported below the PQL were qualified as follows:

Sample

Finding

Flag

All samples in SDG
GOH280489

All compounds reported below the PQL.

J (all detects)

Flag AorP

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

AorP

A

All compounds reported as EMPC were qualified as follows:

Sample

Compound

Flag

AorP

All samples in SDG
GOH280489

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.

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-S-5-12BPC and BDT-2-S-5-12BPC_FD were identified as field duplicates.
No polychlorinated dioxins/dibenzofurans were detected in any of the samples with the
following exceptions:
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Concentration (pg/g)

RPD Difference
Compound BDT-2-S-5-12BPC BDT-2-8-5-12BPC_FD (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 82 24 98 {<50) J (all detects) A
1,2,3,7,8-PeCDD 27 81 100 (<50) J (all detects) A
1,2,3,4,7,8-HxCDD 19 62 106 (<50) | J (alt detects) A
1,2,3,6,7,8-HxCDD 33 110 108 (<50) J (all detects) A
1,2,3,7,8,9-HxCDD 19 69 114 (=50) J (all detects) A
1,2,3,4,6,7,8-HpCDD 110 400 114 (<50) - J (all detects) A
ocDD 440 1200 93 (<50) - J (all detects) A
2,3,7,8-TCDF 150 410 93 (<50) . J (all detects) A
1,2,3,7,8-PeCDF 290 870 100 (<50) - J (all detects) A
2,3,4,7,8-PeCDF 130 400 102 (<50) - J (all detects) A
1,2,3,4,7,8-HxCDF 410 1100 91 (<50) - J (all detects) A
1,2,3,6,7,8-HXCDF 320 1000 103 (<50) - J (all detects) A
2,3,4,6,7,8-HxCDF 66 210 104 (<50) - J (all detects) A
1,2,3,7,8,9-HXCDF 82 220 91 (<50) - J (all detects) A
1,2,3,4,6,7,8-HpCDF 1300 4500 110 (<50) - J (all detects) A
1,2,3,4,7,8,9-HpCDF 620 2000 105 (<50) - J (all detects) A
OCDF 3900 14000 113 (<50) - J (all detects) A
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0OH280489

Compound

Flag

AorP

Reason

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

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

Internal standards
(%R) (i)

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
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) (@

ocbD

OCDF

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

Internal standards
(%R) (i)

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)

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
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)

Internal standards
(%R) (i)

2,3,7,8-TCDF
1,2,3,6,7,8-HXCDF
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)

Project Quantitation
Limit (exceeded
range) (e)

SDG Sample
GOH280489 | BDT-2-S-5-10BPC
BDT-2-5-104BPC
GOH280489 | BDT-2-S-5-12BPC
BDT-2-8-5-12BPC_FD
BDT-2-S-5-8BPC
GOH280489 | BDT-2-S-5-14BPC**
BDT-2-S-5-4BPC
BDT-2-5-10-14BPC**
BDT-2-S-10-2BPC
GoOH280489 | BDT-2-8-5-6BPC
BDT-2-S-10-10BPC
BDT-2-S-10-6BPC
BDT-2-S-10-8BPC
GoOH280489 | BDT-2-S-10-12BPC
GOH280489 | BDT-2-S-5-10BPC
GoH280489 | BDT-2-5-5-12BPC_FD

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)

VALOGIN\TRONOXNG\PCS\24163B21.734
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SDG Sample Compound Flag AorP Reason

GOH280489 | BDT-2-S-5-2BPC 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)
GOH280489 | BDT-2-S-10-14BPC** OCDF J (all detects) P Project Quantitation
Limit (exceeded
range) (e}
GOH280489 | BDT-2-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)

GOH280489 | BDT-2-S-104BPC 1,2,3,4,6,7,8-HpCDF J (all detects) P Project Quantitation
BDT-2-S-10-6BPC OCDF J (all detects) Limit (exceeded
BDT-2-S-10-8BPC range) (e)

GOH280489 | BDT-2-S-5-10BPC All compounds reported J (all detects) A Project Quantitation
BDT-2-S-5-12BPC below the PQL. Limit (sp)
BDT-2-S-5-14BPC**

BDT-2-8-5-12BPC_FD
BDT-2-S-5-8BPC
BDT-2-8-5-2BPC
BDT-2-S-5-4BPC
BDT-2-S-5-6BPC
BDT-2-8-10-10BPC
BDT-2-8-10-12BPC
BDT-2-S-10-14BPC**
BDT-2-S-10-2BPC
BDT-2-S-10-4BPC
BDT-2-S-10-6BPC
BDT-2-S-10-8BPC
EB-08262010

GOH280489 | BDT-2-S-5-10BPC All compounds reported JK (all detects) A Project Quantitation
BDT-2-S-5-12BPC by the lab as estimated Limit (k)
BDT-2-5-5-14BPC** maximum possible
BDT-2-S-5-12BPC_FD concentration (EMPC)

BDT-2-S-5-8BPC
BDT-2-S-5-2BPC
BDT-2-S-5-4BPC
BDT-2-8-5-6BPC
BDT-2-8-10-10BPC
BDT-2-S-10-12BPC
BDT-2-S-10-14BPC**
BDT-2-S-10-2BPC
BDT-2-S-104BPC
BDT-2-S-10-6BPC
BDT-2-S-10-8BPC
EB-08262010

V\LOGIN\TRONOXNG\PCS\24163B21.734
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sSDG ’ Sample Compound Flag AorP Reason
GOH280489 | BDT-2-S-5-12BPC 2,3,7,8-TCDD J (all detects) A Field duplicates
BDT-2-8-5-12BPC_FD 1,2,3,7,8-PeCDD J (all detects) (RPD) (fd)

1,2,3,4,7,8-HxCDD J (all detects)

1,2,3,6,7,8-HxCDD J (all detects)

1,2,3,7,8,9-HxCDD J (all detects)

1,2,3,4,6,7,8-HpCDD J (all detects)

ocDD J (all detects)

2,3,7,8-TCDF J (all detects)

1,2,3,7,8-PeCDF J (all detects)

2,3,4,7,8-PeCDF J (all detects)

1,2,3,4,7,8-HxCDF J (all detects)

1,2,3,6,7,8-HxCDF J (all detects)

2,3,4,6,7,8-HxCDF J (all detects)

1,2,3,7,8,9-HXCDF J (all detects)

1,2,3,4,6,7,8-HpCDF J (all detects)

1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOH280489

Modified Final

SDG Sample Compound Concentration AorP Code
GOH280489 EB-08262010 ocDD 18U pg/L A bl
' 1,2,3,4,6,7,8-HpCDF 4.4U pg/L

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOH280489.

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\PCS\24163B21.734 13



Tronox Northgate Henderson '
LDC #__ 24163821 VALIDATION COMPLETENESS WORKSHEET . Date: /0g37/’0
SDG #:__G0H280489 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
l. Technical holding times A Sampling dates: ‘A 1o ‘ [O
1. HRGC/HRMS Instrument performance check A.
III./ Initial calibration A\
IV. | Routine calibrationi€v— A
V. | Blanks S\
VI. | Matrix spike/Matrix spike duplicates \5\*)
VII. | Laboratory control samples A LC)>
Vill. | Regional quality assurance and quality control N
IX. | Internal standards S V\/
X. | Target compound identifications A Not reviewed for Stage 2B validation.
Xl. | Compound quantitation and CRQLs 5V\/ Not reviewed for Stage 2B validation.
Xll. | System performance A\ Not reviewed for Stage 2B validation.
X, | Overall assessment of data A
XIV. | Field duplicates Sw D=4
XV. | Field blanks SW | BB = (L
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable ) R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Stage 4 validation
— S0l 4 wald
1 \| BDT-2-5-5-10BPC 11 |BDT-2-8-10-14BPC* 21 | 0281153 31
2 BDT-2-5-5-12BPC i 12 |BDT-2-8-10-2BPC 22Y 02463227 32
3 ’BDT-Z-S—5-1 4BPC** 13 ng-Z-S-‘I 0-4BPC 23 . 33
4 |Bor2ssi2BPc FD P |14 BDT-2-8-10-6BPC 24 34
5 ‘BDT-2-S-5-8BPC 15 |BDT-2-S-10-8BPC 25 35
6 ’BDT—Z-S-5-2BPC , 16 2{EB-08262010 \J\/ 26 36
7 EDT-Z-S-5-4BPC 17 (BDT-2-8-5-1OBPCMS 27 37
8 EDT-Z—S-S-GBPC 18 /BDT—Z-S-5-1 0BPCMSD 28 38
9 | BDT-2-5-10-10BPC 19 29 39
10 EDT-2-S—1 0-12BPC 20 30 40
Notes:

24163B21W.wpd



woc# 2116382 VALIDATION FINDINGS CHECKLIST Page: / of %
SDG #__ A~ cows Reviewer: _
’ 2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area _ Yes | No | NA Findings/Comments

All technical holding times were met.

[y

Cooler temperature criteria was met.

perfor

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 Q,f, _1,2,8,9-TCQD and 1,3,4,6,8-PeCDF veriﬁed?k

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 stand 10?

ANINEWAYE iR

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?

—
Was a method blank performed for each matrix and concentration? |
—~

Was there contamination in the method blanks? If yes, please see the Blanks
idati feness 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 L
(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-SW80.DOC version 1.0



VALIDATION FINDINGS CHECKLIST

Page:. 2-of %

Reviewer:
2nd Reviewer:

—4=

Were performance evaluation (PE) samples performed?

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

\ A

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

[ANA

Was the minimum S/N ratio of ail intemal 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 (§/N > 2.5, at + seconds RT) detected in the
corresponding PCDPE channel?

SN NNANDN N N

Was an acceptable lock mass recorded and monitored?

Were the correct internal standard (1S), quantitation ion and relative response factor

s a

pplicable to level IV validation?

R

System performance was found to be acceptable.

28

Field duplicate pairs were identified in this SDG.

(RRF) used to quantitate the compound? i
Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and 1
dry weight facto

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-SW90.DOC version 1.0



TANJWNOD

:S8JON

400dH jelol A

aadxH el "1

4AD4H-8'L'9'V'E'T'L 'O

4008d-8'L'Vv'€T T

aaoxH-6'8’L'e'2’L '3

4Q0XH [eloL 'X

aaoded el s

4AOXH-6'8°L'€C'L N

4a0ed-8'2'€2'L I

daoxH-8'2'9'e'T’L °d

4008d {Bl0L "M

aaodlieoL ™

4AQOXH-8'L'9V'ET N

4a01-8°2'€'2 'H

aaoxH-8'L'v'e'e'L 0

4Q0L IBIoL ‘A

4000 '©

4Q0XH-8°2'9°€'2'L 1

adado o

aaoed-gL'e'z’t g

QQodH [elol ‘N

400dH-6'8'2L'¥'€'2') 'd

40OXH-8L'P'ET'L M

aaodu-g'2'o'v'e'z’L '

aaoL-8'L'eT v

1IIHSHIOM SONIANIZ NOLLVAITVA

(0628 POUIBIN 9¥8 MS Yd3) sueinjozusgiq/suixoiq SWHH/OOYH ‘QOH.LIW




12 06SMNVYTE\06UIXOIC\SISBYSHIOAA UOHEPIEAVA

“uN., ‘POI0SJSP JoU SE paljijenb aIam UORIIUSIUOD YUB|] POYISLW SU) SSLUI OAY UIYIM SIUBLIWIEILOD |\
JINIWALVYLS ONIMOTIOL IHL A9 A3IHITYND FHIAM AITOHID LON SLINSIY TV a3 14ITvYND LON IH3IAM SLINSIH a3104HID

W 5T
S\.kr Ry AT
%A
%01
%390
. |
s\ %\ 0%
et
* trl
4 ¥ 0
L
A 3 W =z zo

aljuelg _

uoljesiyjuap] sjdwes

A R q_v rayem /d v :sa|dwies pajejoossy

19Jep UOIIORIIXS yue)
{PajRUILLEIUOD HUelq poLisw 8y} SEAA VIN N

isjiun 'auo)
a ~ﬂ5r|§% sisfjeue jue|g o]l , m_ b

(pawiopad sem uonoei)xa ajdwes e JaAsUsyM pue XLjew yoes 1o} pawiopad yue|q poyisw e sepn

JYUBIG POUIaW B Yum pajeioosse sajdwes |8 2o VN
a2 1< ".W/N.. Se paynuap ale suosenb sjgesydde JoN “.N. paiemsue suoisenb ||e Jo} Mojaq Suoledllenb aas aseefd
(0628 POUISIN 9¥8 MS V) SUBINJOZUBqIC/SUXOI] SNNH/ODYH AOHLAW
:JOMBINSY PUZ
mPuo;mSmm syuelg ,
-z 0/ ebed ,

1IIHSHYOM SONIANI4 NOLLYAITVA /8¢ 27h< #0oa1




L2 06SMNVIA\0BUXOIQ\dIZ gguIX0l(] 10} | Atojoauiq Aelodwa | \dws | \sBuiies [eco\BiinBuel\sBunies pue sjuswNoogy:D

"N ‘PBIOSIOP JOU SE palyi[enb a1om UOEIIUSIUCD YUEI] POYIBW BY) SBLUI} SAY UIYIM SJUBUIWEIUOD ||y
JINAWILVLS ONIMOTIOL IHL A9 AIEHITYNO FHIM QF10HIO LON SLINS3Y TIV "aaidvNd LON IH3IM S1INSIH aI 10410

Ob 0 Xi-Q ¥

Q&0 1o e

okt o Lsoo A

_ahh-o lgoo H

_35%°T (50 )

480 * WD 4

QW e sils<q |
uoijeoynuap| ojdwes K & __ aiueig

| O IS)IUN "oU0)
v\m Z A~ .Ox __ v :sojdwies pajeloossy O; ua_r :ajep sisAjeue yuejg Q| nl| b :ajep uopgoenxa yuelg

||\Lm :JOMBINRY pUZ

14 Jomainey
ImlpoM.lnmmmn_

¢ PSJBUIWE)UOD YUBIQ POYIOW BU} SBAA
(pauliopad sem uonoe.ixa sjdwes B Jansusym pue Xujew yoes Joj pausiopad yue|q poylow e Sepn

$MUB|g poylaw e yym pajeloosse sejduies jje aIap V/N
".V/N. S€ paiuspi ase suonsenb sjqesldde JoN *,N, Paiemsue suonsanb jje 1o mojeq suonesyjenb aas asks

(0628 POUIBIN 9¥8 MS Vd3) Sueinjozuaqiq/suixold SWHH/OONH :aOHLTIN

syuelg
LITHSHAOM SONIANIZ NOILLYAITVA . \\N < 9 / re# 0d



PAM 3 18\0BUIXOI(\SISBUSHION UCHEDIBAVA

.:D:
‘pajosjap jou se payylienb aiom s)insal sjdwes asay) ‘OA0qe pajsi| S1E UOHEAUSOUOD JUE|q pjal PSJEIO0SSE BU) SALUL SAY UILYJM SUOREIUSOUCD punodwod ym sejdwes

-LNJNZLVLS ONIMOTIOL4 FHL A AI14ITYND TH3IM d310dI0 LON S1INSTY 11V "dIIAITYND LON FYIM S11NSIH a310¥I10

1040

FLh 5
* h'h 8

Al o

uoijesyuep] sydwes aiuelg _ . - v::omEo.u — : _
X Y :$9jdweg pajeIoossy ﬂ 21810 / 91esuiy / jue|g piatd Am;o 3]9410) :adA} yuejq plaid
% .Euu Bujdwesg

K
Vmw\ w& :syun sjdwes uaum_oomm< sjun ju
AN S £OQS S} Ul peynuap! SYUE(q play Siom VIN KX wv
(0628 POUISIN 98 MS Vd3) SUBINKOZUSQIA/SUIXOId SWHH/OOYH :QOHLIN

:IBMBIASY pUZ
._.% NETIETTEN syuejg pPid

Nho\lnomma 1IIHSMHUOM SONIANId NOLLVAITVA /R e 9T AT #0a1




L2'06ASH

—_~]~ o~ o~ o~
~ ] ~q g ] ~—

( )
7 )
7 )
( ) X wYNTo

(

~N N~ ~] —~

. \ el " \
W o \ﬂ..)r o0 \ —hepr .Nw_ Qo + Q042 n\a Xy §—r> se»s)\:\ T~ 1
© suopjedyifend sa|dweg paje1dossy (snwiT) ady (sHuwi) ¥% (sHwi) ¥% — punodwo) al asw/s ajeq #
, asw S :

SHWIE D AU UIyIM (Qd¥) Seouasaylp Jusdiad aAlelal sy} Pue (Y%) seLeAcoal Jusdied ASIN/SIN 9Yl I VINA/ X
¢Xuyew yoes Jo sejdwes gz Alana pazAjeue QSIN/SIN B SeM V/N

J9leMA /1108 "ASIW/SIN
pajeloosse Ue aABY Jou S0P XUIBW UdIym 3eaipul ‘ou §f ¢OAS SIU} Ul Xujew yoes Joj pazhfeue (QSIN) a1eoldnp axids xijew pue (SIN) oxids Xujew e aiapA V/N N
".W/N.. Se pauijuapl ate suoisanb sjqeoidde JoN N, palemsue suoiisanb |je Joj mojaq suoneoutenb ass mwg

(0628 POUISIN 9¥8 MS Vd3) SUBINOZUSGIQ/SUIXOIQ SINYH/OOYH ‘QOHL13N

=P, emairney pug
77 " uemainey sejeondng oY1ds XIMEN/oNIAS XIJel Gy 77 #90S.
~/ 10/ ebed LIFTHSHUOM SONIANIA NOILVYAITVA . } de9/pe #9001




12°06.LS LNN\OBUIXOICSIO8USHION UOHEPIBALA

F SIS IS s e T e
d UUOVHS 29V ¢ 17Uy H
9] JAOURBZUFTCT O, | O
d UUIAHS L9 % € 170¢, El
(0] AUIAHTB LYY ¢ 170¢, =
N Uaoed8ZEC F-Og a
N JAISdBZEC I70¢, J
UUJJAHb ¥ LY ¢ 170, | UUOLE LY "¢y d
QOIFET T | Y JAOIBLE D ||V
pos( piepuels 3osyo spiepuejs A1aA029Yy pasn pJepuels }29Yyo spiepuelg |eusaju]
( )
2 _\D A\ ( N ) SC 5)
9 'y ( ) all I
:L. i i A v h\o 1
LY 2d™ ( ) Le 2 a
( )
BRY-) ( ) 1t B
ob ( ) 5| L
=3 , ( ) <1 H
t i 1 Iw .O —d A v m & IIL ‘~\~
~ ( )
& =) ( ) 4 T <
( )
) ( ) Nt 5]
INKC) ( ) L T
R . ( ) L H
PR 330 A ) Le 3 z
_ ( )
w'b o ( o) Nt I
i N (VR AT T [T &l=on ) F33 W |
suogesyl|end B (%S€1-0v Nwik7) Aerodey % piepuejs jeusajul eoualsseN/al qe eeQ #
v é0l < syead piepuejs [eussjul ||e ojes N/S ay} Sep VIN N A
Af L £BUBJUO 9%GE L-0F U} UIYIIM DI9M SBLIBA0DI Plepue)ls [eusalul jje iy v/
a "W/N., Se pajjuapi aie suonsanb sjqeondde JoN °,N, pasemsue suolsanb |je 1o} mojaq suonesyiienb ass d

T 1emalnay puz

14 .Jomeinay

M1 B|\..l”mmmn_

sSpiepuels [eusou]
LIFHSHHOM SONIANI4 NOLLVAITVA

(0628 POUIBIN 978 MS Vd3) suenjozuaqiq/suixoid SNMH/OONH :AOH.LIAW

/g S o/pT #0a1




1Z'06 LS LNINOBUIXOI(\SISBUSHIONA UOHEDIBAVA

=] CCLc.I-x LIV C1Tg H
] JUOURE Z9 7T T 0 I D
a UUOAHS LY e €170, E}
O JUOAR"8 LY e ¢ 170¢, |
N (650 1= B2 I S AN 1 Py [€]
W JATSTVZE C T-0g, J
UUVAHT0 Y L v ¢ 17U, I UUVL8 LY ¢, d
aaoILFeeT o, || o JAOIBTT O, ||V
pasn piepue)s »99y) spiepuels AlaAo2ay posn plepuels yooyo spiepuels |eusdjug
( )
{ )
® B A ) e T U
( )
. o .mw , ( ) -\ 5)
N WS ( ) Lt 3
¥'5 { ) <3 T
. ) _ ( ) ol H
—A——3- 37'd" 9 ( ) R 4 0].
¥ ( )
o < ( ) 3 B
> ( ) A T
| ( ) I7 fl b
( )
— 0 A =% 2
™) ( ) L T
I ( ) St H il
( )
. — ) |
QL w0y & thi{¢ ( M&TQ._ ) 5% o L
suoygesyifend | "~ (%S€1-0% 3Nwi) KieAcdey % pJepue}g jeusaiu| adsualejey/ql qen ajeq #
0l Wmv_moq plepuejs [eulaiul ||B olel N/S 8Y} Sepn VIN N
ﬂ Av : LBUBIIO %GE -0 BY} UIUIIM 8JOM SSLISA0D3I PIEPUE)S [BulSlUI jje aly v/
: "wV/N. SE pajijuspl aie suojsenb ajqeoydde JoN "N, Paiamsue suoisanb |je 1o} mojaq suoneoyiienb sesiaéZed

H JOM3INDY puZ

I3 .Jomalnay
ﬂ.1 j0~  .obed
-2,

SpIepue}s jeuialu]
LIIHSHUOM SONIANIA NOILLVAITVA

(0678 POUISIN 9¥8 MS Vd3) sueinjozuaqgia/suixold SINYH/ODYH :AOHLIW

\\Nm ¢ Q\&.-.ﬂ #0d1



12°06.LS LNINOGUIXOIANSISBYSHIONA UOHEPHEALA

E (G 150575 0 Frun T
d UOO8FFS 797 EC T 0 H
(0] TANFEZIFECT T, D
d QUORHEZ9TCT O 3
(o] AAOXBTUE T T 053
N 18 [0 127 B 20 5o v | |
N JAOITVZE C +-des o)
UUOXA68ZT T T 0 T TUOIBZT ¢ || g
AdOLv e ¢ -0 A 440L-8°L¢°¢-0, Y
pesn piepuejs ¥o29yo SpIepuE}s Alarooay pasn piepuE)g yooyn Spiepue;}g [eusaju]
( )
( )
( )
( )
( )
( )
( )
( )
( )
~ ( )
J 5 % A ) (< 5
RS ( ) . T
= ( ) 3¢ H 5l
( )
J'Q ( ) X3 5]
9 '© { ) ot T \
+ ( ) %E H hl
( )
9 b N ( o) oz T
4 y»O d[ T[T 10 Gel-obh) b< il <l
suopesyiend (%S 1-0% :Nwi) Aiarooay 9, plepuels jeusauf aJualajay/qal gen ajeq #
é01 p3 s)ead piepuejs |eulsjul jje ojel N/S 3y} Sepn VIN
‘w ,v $BUBIID %GEL-0F SU) UIUYM SI9M SBLISA00RI PIBPUE)S [BUISIUI [|e a1y v/

u —lemainsy pug

14 Jomainey
MI jez ebed

"WV/N., Se payjjuapi ale suofsanb ajqeolidde JoN "N, paiamsue suopsanb |je 1oy mojeq suoieoiyijenb a8 ald
(0628 POUIBIN 98 MS Yd3) SUBINOZUSQIC/SUXOI] SINYH/DONH QOHLAN

SpIepuelg [euiajuj
L1ITHSHUOM SONIANId NOLLVAITVA

\\mm\ < 9/hT #9001



1Z°08YNDWOI\0BUIXOIC\SISBYSHIOAN UOHEPIBAVA

SUONE[NS[e581 10} 198USHIOM UONEOIIISA UONE[NO[ED S|dUIEs 895 :SjUsioD

“m.,%“b ..A,V—_H“i

/ 4 {
[ T 9
7 W
%) 94 8
Y 1 _
F K g 8 {1
~ % e
A\Nv VD\%@\A | J\w.s)QY_c > ﬁ..v\ ¥ Jd B8 X\ #
01 s85ep P v OdIN3 Se payiodal spunodwiod iy
(ds) syoe8p Vi nw 10d molaq papodal spunodwiod |y
suonesyend sa|duweg pajeloossy Buipuia arejdues ajeq #
. &pdma
"(Messaoau y) siojoey Jyblem Aip pue suopniip ajdwies jje jos|ai 0} pajsnipe aiom 70D pue uopeyuenb punodwon VIN &V A
¢punodwiod ey sjepuenb o} pasn (4xy) siojoe) ssuodsal aAle|as pue suol uoneluenb (g pJepue)s [eulajui 1981109 aU) aiapA V/N

JamaIney pug
J LIoMBINDY
~Z 107 :ebed

"V/N, Se payjuapi a1e suosanb sjqeolidde JoN °,N, PeJamsue suoysenb jje oy Bolmn suopjeoylienb sas asesjd

ST0YD poyIoday pue uopepueny punoduios)

(0628 POWBIN 9¥8 MS Vdl3) Sueinjozuaqiq/suIxoiq SINYH/OONH :QOHLIN

13IHSHHUOM SONIANIH NOILVYAITVA

/2T 97 AT #0a1



12" 06VNDNOD\06UIXOI\SIS8YSHIONN UOHEPIBALA

SUONe[NO[eda] 10} JooUS)JOM UOTEJRIIA UOHENI[ED S|dLIES 898  :SJUSWWOo))

/ ) ~ N ] 1
(5) wrd/t R R I
suonesyneny sojdwesg pajeloossy Buipig spunodwo? ajeq
"(Auesseoau Ji) siojoe) Jybiam Aip pue suonjip sjdwes |je Joa}a1 0} pajsnipe aiem sTOHD pue uoyeyuenb punodwo VY/IN N A
&punodwod ay) ajepuenb o} pasn (4yy) si0joe) asuodsal aAleja) pue suol uoejiuenb ‘(S]) plepuels [eulajul 081100 8y} SJop Y/N

\

W -Jomalney puz

14 1omainay
—7 18, abed

".V/N., SE paynuapl aie suoysenb sjqeolidde JoN *,.N. palemsue suonsanb jje 1o} mojoq suonesiyienb aos ases|d

(0628 POUIBIN 98 MS Vd3) sueinjozuaqiQ/suixold SWHH/OOYH :AOHLIN

$TOY) pojioday pue uonepueny punoduion
LIFHSHUOM SONIANIA NOILVAITVA

\\mm\m 9/AT #9001



LDC#: 24163B21 VALIDATION FINDINGS WORKSHEET Page:_Lof /
Field Duplicates Reviewer: § f)

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

(; Were field duplicate pairs identified in this SDG? * (=R V| P a
YN NA  Were target analytes detected in the field duplicate pairs? (‘ % d \
~.
Concentration (pg/g) %RSD (pgl/a) (pg/g) Qualifications/
Compound 2 4 <50 Difference Limits (Parent Only)
A 8.2 24 98 R / A UK
B 27 81 100
c 19 62 106
D 33 110 108
E 19 69 114
F 110 400 114
G 440 1200 93
H 150 410 93
l 290 870 100
J 130 400 102
K 410 1100 .91
L 320 1000 103
M 66 210 104
N 82 220 91
o] 1300 4500 110
P 620 2000 105
Q 3900 14000 113 §_/

VAFIELD DUPLICATES\24163B21.wpd
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LDC #:
SDG #:,//‘-l Q wh1

24)382 )/

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page: / of /

Reviewer: 5
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?
N_N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported resuits?
Concentration = (A )(|,{OF) Example:
(AJRRR)(V,)(%S)
"

A, = Area of the characteristic ion (EICP) for the Semple 1D, ¥ 2 W2, % 3 Y -Te ePF

compound to be measured N
A, = Area of the characteristic ion (EICP) for the specific

internal standard
1, = Amount of internal standard added in nanograms Conc. = { 1% |1 q B/P( 200 q ( 3

(ng) ( <o) ) [ ) W~

SH .

\'A = Volume or weight of sample extract in milliliters (ml) \ q L‘ a\ é ] ‘ \‘%(L ( ﬁ’m> (001 Fl-)

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

calibration o
Df = Dilution Factor. s Y % } OA/
%S = Percent solids, applicable to soil and solid matrices

only.

Reported Calculated
Concentration Concentration
# Sample ID Compound { ) { ) Qualiftication
3, >, ¥~ TeoF  (p81%)
= FL o] 21) (2o )
>c3101904 [[1.00) (A ¥0) (0.7
L L4 N /
= 1.l pq /g

'Q

ld

RECALC90.21



LDC Report# 24163C21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: August 30, 2010

LDC Report Date: November 3, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): G0I010540

Sample Identification

BDT-1-S-15-10BPC
BDT-1-S-15-12BPC
BDT-1-S-15-14BPC
BDT-1-S-15-2BPC
BDT-1-S-15-4BPC
BDT-1-S-15-6BPC
BDT-1-S-15-8BPC
BDT-1-S-15-2BPC_FD
BDT-1-S-10-10BPC
BDT-1-S-10-12BPC
BDT-1-S-10-14BPC**
BDT-1-S-10-2BPC
BDT-1-S-10-4BPC
BDT-1-S-10-6BPC
BDT-1-S-10-8BPC
BDT-1-S-10-8BPCMS
BDT-1-S-10-8BPCMSD

**|ndicates sample underwent Stage 4 review

VALOGIN\TRONOXNG\PCS\24163C21.T34 1



Introduction

This data review covers 17 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

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

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

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\24163C21.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
=

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\24163C21.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.

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 uniabeled

compounds and less than or equal to 30.0% for labeled compounds with the following
exceptions:
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BDT-1-8-15-2BPC
BDT-1-S-15-4BPC
BDT-1-8-15-6BPC
BDT-1-S-15-8BPC
BDT-1-8-15-2BPC_FD
0260236-MB

tJ (all non-detects)

Date Compound %D Associated Samples Flag AorPpP
8/30/10 1,2,3,6,7,8-HxCDD 27.3 (<25) | BDT-1-8-15-10BPC J (all detects) P
BDT-1-S-15-12BPC UJ (all non-detects)
1,2,3,7,8,9-HxCDD 26.2 (<25) BDT-1-8-15-14BPC J (all detects)

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
0260236-MB 9/17/10 ocDD 0.91 pg/g All samples in SDG
OCDF 0.13 pg/g G0l010540

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-1-5-15-10BPC ocbD 1.8 pg/g 1.8U pg/g
BDT-1-8-15-14BPC OoCDD 1.5 po/g 1.5U pg/g
BDT-1-8-15-2BPC ocDD 0.95 pg/g 0.95U pg/g
BDT-1-S-15-4BPC oCDD 1.8 pg/g 1.8U pg/g
BDT-1-8-15-6BPC ocDD 3.8 pg/g 3.8V py/g
BDT-1-8-15-8BPC ocbD 4.0 po/g 4.0U pg/g
BDT-1-8-15-2BPC_FD | OCDD 2.7 pg/g 2.7U pg/g
BDT-1-S-10-10BPC OCcDD 1.7 pg/g 1.7U pg/g
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Reported Modified Final

Sample Compound Concentration Concentration
BDT-1-S-10-12BPC ocDD 0.83 pg/g 0.83U pg/g
BDT-1-S-10-14BPC** OCDD 1.3 pg/g 1.3U pg/g
BDT-1-S-10-2BPC OCDD 0.86 pg/g 0.86U pg/g
BDT-1-8-104BPC ocbD 0.87 py/g 0.87U pg/g
BDT-1-S-10-6BPC oCcDD 1.5 pg/g 1.5U py/g
BDT-1-S-10-8BPC OCDD 1.9 pg/g 1.9U pg/g

Sample EB-08302010 (from SDG G0I010538) was identified as én equipment rinsate. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Equipment Sampling
Blank ID Date Compound Concentration Associated Samples
EB-08302010 8/30/10 1,2,3,4,6,7,8-HpCDD 2.3 pg/L All samples in SDG
. ocbD 2.7 pg/L GOl010540
1,2,3,4,7,8-HxCDF 2.1 pg/L
1,2,3,6,7,8-HxCDF 1.7 pg/t
2,3,4,6,7,8-HxCDF 1.2 pg/L
1,2,3,4,6,7,8-HpCDF 5.2 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

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.
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IX. Internal Standards

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

Sample internal Standards %R (Limits) Compound Flag AorP
BDT-1-8-15-12BPC ¥c-ocDD 29 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
BDT-1-8-15-14BPC *c-0CcDD 34 (40-135) | ocbD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
BDT-1-S-154BPC *c.oCcDD 33 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
BDT-1-S-15-6BPC *c-ocbD 27 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
BDT-1-S-10-10BPC *C-1,2,3,4,6,7,8-HpCDD | 35 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
*c-0CbD 29 (40-135) | OCDD UJ (all non-detects)
*C-1,2,8,4,6,7,8-HpCDF 34 (40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
BDT-1-S-10-12BPC 1C.1,2,3,4,6,7,8-HpCDD | 38 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
8¢-0CcDD 30 (40-135) | OCDD UJ (all non-detects)
80-1,2,3,4,6,7,8-HpCDF 36 (40-135) | OCDF J (all detects)
1,2,3,4,6,7,8-HpCDF UJ (all non-detects)
1,2,3,4,7,8,9-HpCDF
BDT-1-S-10-14BPC** *C-1,2,3,4,6,7,8-HpCDD | 31 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
*®¥C.0CcDhD 26 (40-135) | OCDD UJ (all non-detects)
¥C.1,2,8,4,6,7,8-HpCDF 30 (40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
BDT-1-8-10-4BPC *C-1,2,3,4,6,7,8-HpCDD 38 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
*c-oCcDD 30 (40-135) | ocDD UJ (all non-detects)
°C-1,2,3,4,6,7,8-HpCDF 35 (40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
BDT-1-S-10-6BPC 8c.ocDD 29 (40-138) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
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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-1-8-10-8BPC *C-1,2,3,4,6,7,8-HpCDD | 35 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
®*c.ocDD 25 (40-135) | OCDD UJ (all non-detects)
8C-1,2,3,4,6,7,8-HpCDF 34 (40-135) | OCDF

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:

Sample Compound Finding Criteria Flag AorP
BDT-1-8-15-2BPC 2,3,7,8-TCDF 2nd column confirmation | This compound must be None P
BDT-1-5-15-6BPC was nhot performed for confirmed on the 2nd
BDT-1-8-15-2BPC_FD this compound. column per the method.

BDT-1-S-10-10BPC
BDT-1-8-10-12BPC
BDT-1-8-10-2BPC
BDT-1-S-10-6BPC
BDT-1-S-10-8BPC
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorpP
All samples in SDG All compounds reported below the PQL. J (all detects) A
G0I010540
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP

All samples in SDG
G0I010540

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.
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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.

XIll. Overall Assessment of Data

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

XIV. Field Duplicates

Samples BDT-1-S-15-2BPC and BDT-1-S-15-2BPC_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-1-8-15-2BPC BDT-1-8-15-2BPC_FD (Limits) (Limits) Flags AorP
1.2,3,4,6,7,8-HpCDD 0.16 0.28 - 0.12 (=2.8) - -
ocDD 0.95 2.7 - 1.75 (<5.8) - -
2,3,7,8-TCDF 0.21 0.14 - 0.07 (<0.53) - -
1,2,3,4,7,8-HXCDF 0.23 0.21 - 0.02 (<2.6) - -
1,2,3,6,7,8-HxCDF 0.24 0.16 - 0.08 (<2.6) - -
2,3,4,6,7,8-HxCDF 0.082 2.6U - 2.518 (<2.6) - -
1,2,3,4,6,7,8-HpCDF 0.53 0.59 - 0.06 (<2.6) - -
1,2,3,4,7,8,9-HpCDF 0.24 0.16 - 0.08 (<2.6) - -
OCDF 0.97 1.1 - 0.13 (<5.3) - -
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0I1010540

SDG

Sample

Compound

Flag

AorP

Reason

G0l010540

BDT-1-8-15-10BPC
BDT-1-8-15-12BPC
BDT-1-S-15-14BPC
BDT-1-8-15-2BPC
BDT-1-S-154BPC
BDT-1-S-15-6BPC
BDT-1-8-15-8BPC
BDT-1-8-15-2BPC_FD

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

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

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

Continuing calibration
(%D} (c)

G0I010540

BDT-1-5-15-12BPC
BDT-1-S-15-14BPC
BDT-1-8-154BPC
BDT-1-8-15-6BPC
BDT-1-S-10-6BPC

ocbD

OCDF

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

internal standards
(%R) (1)

G0I010540

BDT-1-8-10-10BPC
BDT-1-8-10-12BPC
BDT-1-8-10-14BPC**
BDT-1-8-10-4BPC
BDT-1-8-10-8BPC

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

G0l010540

BDT-1-8-15-2BPC
BDT-1-8-15-6BPC
BDT-1-8-15-2BPC_FD
BDT-1-S-10-10BPC
BDT-1-8-10-12BPC
BDT-1-8-10-2BPC
BDT-1-8-10-6BPC
BDT-1-8-10-8BPC

2,3,7,8-TCDF

None

Project Quantitation
Limit (e)

G0l010540

BDT-1-8-15-10BPC
BDT-1-8-15-12BPC
BDT-1-8-15-14BPC
BDT-1-8-15-2BPC
BDT-1-8-15-4BPC
BDT-1-8-15-6BPC
BDT-1-8-15-8BPC
BDT-1-8-15-2BPC_FD
BDT-1-8-10-10BPC
BDT-1-8-10-12BPC
BDT-1-S-10-14BPC**
BDT-1-8-10-2BPC
BDT-1-8-10-4BPC
BDT-1-8-10-6BPC
BDT-1-s-10-8BPC

All compounds reported
below the PQL.

J (all detects)

Project Quantitation
Limit (sp)
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SDG Sample Compound Flag AorP Reason

GO0I010540 BDT-1-5-15-10BPC All compounds reported JK (all detects) A Project Quantitation
BDT-1-8-15-12BPC by the lab as estimated Limit (k)
BDT-1-S-15-14BPC maximum possible
BDT-1-S-15-2BPC concentration (EMPC)

BDT-1-8-15-4BPC
BDT-1-8-15-6BPC
BDT-1-8-15-8BPC
BDT-1-8-15-2BPC_FD
BDT-1-S-10-10BPC
BDT-1-8-10-12BPC
BDT-1-8-10-14BPC**
BDT-1-8-10-2BPC
BDT-1.8-10-4BPC
BDT-1-S-10-6BPC
BDT-1-8-10-8BPC

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G01010540

Modified Final
SDG Sample Compound Concentration AorP Code
G0l010540 BDT-1-S-15-10BPC ocbD 1.8U pg/g A bl
G0I010540 BDT-1-S-15-14BPC ocDD 1.5U pg/g A bl
G0I010540 BDT-1-5-15-2BPC OCDD 0.95U pg/g A bl
G0I010540 BDT-1-$-15-4BPC ocbD 1.8U pg/g A bt
G0I010540 BDT-1-5-15-6BPC OoCcDD 3.8U pg/g A bl
G0l010540 BDT-1-S-15-8BPC ocbD 4.0U pg/g A bi
G0I010540 BDT-1-8-15-2BPC_FD OCDD 2.7U pg/g A bl
G0I010540 BDT-1-S-10-10BPC OoCcDD 1.7U pg/g A bl
G0I010540 BDT-1-5-10-12BPC OoCcDD 0.83U pg/g A bl
G0l010540 BDT-1-S-10-14BPC** ocDD 1.3U pofg A bl
G0I010540 BDT-1-5-10-2BPC OoCDD 0.86U pg/g A bl
G01010540 BDT-1-S-10-4BPC ocDD 0.87U pg/g A bl
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) Modified Final
SDG Sample Compound Concentration AorP Code
G0l010540 BDT-1-5-10-6BPC ocDD 1.5U pg/g A bl
GOI010540 BDT-1-S-10-8BPC OocDD 1.9U pg/g A bi

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G01010540

No Sample Data Qualified in this SDG
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LDC #:__24163C21

SDG #:___G0I010540

Tronox Northgate Henderson

VALIDATION COMPLETENESS WORKSHEET
Stage 2B/4

Date:_/ Dé 7/0

Page: /of /.

Laboratory: Test America

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

validation findings worksheets.

Reviewer:
2nd Reviewer:

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

Validation Area Comments

I.__| Technical holding times A Sampling dates: 9 />0 // O
1l. | HRGC/HRMS Instrument performance check A '

.| initial calibration A

_1v._| Routine calibration/lCV S W

V. | Blanks sw/

V1. | Matrix spike/Matrix spike duplicates A

VH. | Laboratory control samples A LC >

VIl | Regional quality assurance and quality control N .

3

1X. Internal standards

N

X. | Target compound identifications

Not reviewed for Stage 2B validation.

W
K

Xl. | Compound quantitation and CRQLs

Not reviewed for Stage 2B validation.

Xll. | System performance A Not reviewed for Stage 2B validation.
XHI. ]| Overall assessment of data &
XIV. | Field duplicates W | D= Ha K
XV. | Field blanks SW TP =ZER~OF3020/10 SP& #-
& &
Note: A = Acceptable ND = No compounds detected D = Duplicate 0/ ©/ %3 A/
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

SO

1__ | BDT-1-5-15-10BPC 11__|BDT-1-S-10-14BPC** 21 |02 Db~ 31
2 | BDT-1-S-15-12BPC 12 _|BDT-1-S-10-2BPC 22 32
3 | BDT-1-s-15-14BPC 13 |BDT-1-5-104BPC 23 33
4 [BDT-1-5-15-2BPC [ 14 |BDT-1-S-10-6BPC 24 34
5 | BDT-1-s-154BPC 15 |BDT-1-5-10-8BPC 25 35
6 | BDT-1-S-15-6BPC 16__|BDT-1-S-10-8BPCMS 26 36
7 | BDT-1-5-15-8BPC 17__|BDT-1-s-10-8BPCMSD 27 37
8 |BDT-1-5-152BPC FD P |18 28 38
9 [ BDT-1-s-10-10BPC 19 29 39
10 | BDT-1-S-10-12BPC 20 30 40
Notes:
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LDC # '2(/ / {” Bl / VALIDATION FINDINGS CHECKLIST Page:_/ of =
SDG#__f~ corvs Reviewer:
rd .
2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

V.

idation Area ‘ [ Yes| No | NA Findings/Comments

All technical holding times were met.

Cooler temperature criteria was met

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for ail 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)?

SRR AN BN

Was the mass resolution adequately check with PFK?

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF ve‘rified?r __

slnitial calibt

A

Woas 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?

NN
N
%

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

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

Were all percent differences (%D) < 20% for uniabeled standards and < 30% for ( ! >
labeled standards? / € hd/’ n} cev

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?

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. Soil / L
Water. ]

L

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

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



toc# 2 le>C? ) VALIDATION FINDINGS CHECKLIST Page_Zof %

SDG #__ sttt cootn Reviewer:
7 .
2nd Reviewer:

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? ——

Wa_s, (he mjnimqm S/N ratio of all ir}_teynal standard peaks >71‘0? _ ] —T1

X Targeticompotnd:dentificati

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
(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 4 ey

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#: 24163C21 VALIDATION FINDINGS WORKSHEET Page: _/ of_/

Field Duplicates Reviewer:
2nd Reviewer:

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

NA Were field duplicate pairs identified in this SDG? ?‘P T e
NA Were target analytes detected in the field duplicate pairs?
Concentration (pg/g) {pg/a) (pg/g) Qualifications
Compound 4 8 Difference Limits (Parent Only)
F _ 016 F 0.28 0.12 <26
It 095 &K 27 1.75 5.3
H 0.21 0.14 % 0.07 <0.53
K 023 ¥ 0.21 0.02 <26
L 024 ¥ 0.16 © 0.08 <26
M 0.082 2.6U 2,518 <26
o] 0.53 0.59 0.06 <26
P 024 K 016 0.08 <26
IL Q 0.97 * 1.1 0.13 5.3
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VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

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

-

Y N/A Were all reported results recalculated and verified for all level IV samples?
Y /N N/A Were all recalculated resuits for detected target compounds agree within 10.0% of the reported resuits?
Concentration = (A MLYDF) Example:
(AJRRF)(V,)(%S) \l
A, = Area of the characteristic ion (EICP) for the Sample |.D. :‘“: I ocC DF:
compound to be measured
A, = Area of the characteristic ion (EICP) for the specitic
internal standard
i, = Amount of internal standard added in nanograms Conc. = { \\ 77 2 _17")”( 400(‘9 Y ( )
ng) ( ) ( ( ((
v, = Volume or weight of sample extract in miilliliters {ml) (gq % (,5\ 3OO>C‘O P:} C\ XO‘ ) 0 dt " 6)
or grams (g).
RRF = Relative Response Factor (average) from the initial = L\
calibration .0 }
Df = Ditution Factor. (ra 03/
%S = Percent solids, applicable to soil and solid matrices
only.
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