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7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439
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Northgate Environmental Management, Inc. October 27, 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 September 30, 2010. Attachment 1 is a summary of the samples
that were reviewed for each analysis.

LDC Project # 24089:
SDG # Fraction

G0G290426, GOH110567, GOH110575 Dioxins/Dibenzofurans
GOH120594, GOH180547, GOH190584
GOH190600, GOH250498

The data validation was performed under Stage 2B/4 guidelines. The analyses were
validated using the following docurments, 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

L 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,

S

Erlinda T. Rauto
Operations Manager/Senior Chemist

VALOGIN\TronoxNG\PCS\24089COV.wpd
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EDD CHECKLIST
LDC #:_24089

SDG #: G0G290426, GOH110567, GOH110575, GOH120594
GOH180547, GOH190584, GOH190600, GOH250498

Tronox Northgate Henderson Worksheet

Page:_ 1 of'1
Reviewer: TC
2nd Reviewer: JE

qualifiers from the validation report
= = T

Were EDD anomalies identified?

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

Was the final EDD sent to the client?

form_LDC24089 10271

R

See EDD_discrepancy
0.doc

EDD_TRONOX_102710-FINAL.DOC version 1.0




LDC Report# 24089A21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: June 29, 2010

LDC Report Date: October 15, 2010

Matrix: Soil .

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): G0G290426

Sample Identification

SSAK6-06-2BPC
SSAK6-06-2BPCMS
SSAK6-06-2BPCMSD
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Introduction

This data review covers 3 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

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

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the

flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

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

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

I1l. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

Extraction
Method Blank ID Date Compound Concentration Associated Samples

021094 7/29/10 ocDD 1.7 pa/g All samples in SDG G0G290426

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

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

ll. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

Ill. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

Extraction
Method Blank ID Date Compound Concentration Associated Samples

021094 7/29/10 ocDD 1.7 pa/g All samples in SDG G0G290426

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:

VALOGIN\TRONOXNG\PCS\24089A21.TR3 4



Reported Modified Final
Sample Compound Concentration Concentration
SSAK6-06-2BPC ocbD 7.2 pg/g 7.2U pg/g

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. 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. Percent

recoveries (%R) were within QC limits.

VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

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

3¢-1,2,3,4,6,7,8-HpCDF

34 (40-135)

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

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAKS6-06-2BPC 13C-1,2,3,4,6,7,8-HpCDD 37 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
®c-ocDD 26 (40-135) | OCDD UJ (all non-detects)

X. Target Compound Ildentifications

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria.

All compounds reported below the PQL were qualified as follows:
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Sample Finding Flag AorP
All samples in SDG G0G290426 All compounds reported below the PQL. J (all detects) A
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP
JK (all detects) A

All samples in SDG G0G280426 | All compounds reported by the lab as estimated
maximum possible concentration (EMPC)

Raw data were not reviewed for this SDG.

XIl. System Performance

Raw data were not reviewed for this SDG.

Xlll. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0G290426

SDG Sample Compound Flag AorP Reason (Code)

G0G290426 | SSAK6-06-2BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R}
OCDD UJ (all non-detects) (i)
OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

G0G290426 | SSAK6E-06-2BPC All compounds reported below J (all detects) A Project Quantitation
the PQL. Limit (sp)

G0G290426 | SSAK6E-06-2BPC All compounds reported as JK (all detects) A Project Quantitation
EMPC. Limit (k)

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

G0G290426
Modified Final
SDG Sample Compound Concentration AorP Code
G0G290426 SS8AK6-06-2BPC OocDhD 7.2U pg/g A bi

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0G290426

‘No Sample Data Qualified in this SDG
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LDC #.__24089A21

Tronox Northgate Henderson

SDG #.__G0G290426
Laboratory: Test America

Stage 2B

VALIDATION COMPLETENESS WORKSHEET

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

Date:

(050

Page:_zof _,Z

Reviewer:
2nd Reviewer:

&

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

Validation Area Comments
. Technical holding times A Sampling dates: @ ‘ ’L‘ﬂ ) l u
1. HRGC/HRMS Instrument performance check A
.| Initial calibration A‘
IV. | Routine calibration/ksv— '4
V. | Blanks .5 W
V1. | Matrix spike/Matrix spike duplicates A
VIil. | Laboratory control samples A L&>
VIill. | Regional quality assurance and quality control N
IX. | Internal standards S
X. Target compound identifications N
XI. { Compound guantitation and CRQLs SVV
Xll. | System performance N
XIll. | Overall assessment of data A‘
XIV. | Field duplicates N
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 Samples: <O / [
1 SSAK6-06-2BPC 11 | 021094 21 31
2 SSAK6-06-2BPCMS 12 22 32
3 SSAKE-06-2BPCMSD 13 23 33
4 14 24 34
5 15 25 35
6 ‘ 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

24089A21W.wpd
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LDC Report# 24089821

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: August 7 through August 9, 2010

LDC Report Date: October 15, 201(_)

Matrix: Soil/Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOH110567

Sample ldentification

SSAJ3-02-12BPC
SSAJ3-02-15BPC
SSAJ3-02-16BPC
SSAJ3-02-19BPC**
SSAJ3-02-8BPC_FD
SSAJ3-02-8BPC
SSAJ3-02-5BPC
EB-08072010

**Indicates sample underwent Stage 4 review
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Introduction

This data review covers 7 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.
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The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

Indicates the data was not significantly impacted by the finding, therefore qualification was
not required.

VALOGIN\TRONOXNG\PCS\24089B21.T34 3



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

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

ll. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

I1l. Initial Calibration

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

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

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
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
0228363 8/16/10 1,2,3,7,8,9-HxCDD 0.12 pg/g All soil samples in SDG

1,2,3,4,6,7,8-HpCDD 0.096 pg/g GOH110567

OCDD 0.80 pg/g

1,2,3,4,7,8-HxCDF 0.064 pg/g

1,2,3,4,6,7,8-HpCDF 0.26 pg/g

1,2,3,4,7,8,9-HpCDF 0.087 pg/g

OCDF 0.16 pg/g
0225283 8/13/10 OoCDD 3.9 pg/L Ali water samples in SDG

GOH110567

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
SSAJ3-02-12BPC 1,2,3,7,8,9-HxCDD 0.20 pg/g 0.20U pg/g
ocbb 1.2 po/g 1.2U pg/g
SSAJ3-02-15BPC 1,2,3,7,8,9-HxCDD 0.15 pg/g 0.15U pg/g
ocDD 1.4 pg/g 1.4U pg/g
SSAJ3-02-16BPC 1,2,3,7,8,9-HxCDD 0.28 pyly 0.28U pg/g
1,2,3,4,6,7,8-HpCDD 0.27 pg/g 0.27U pg/g
ocDD 1.3 pg/g 1.3U pg/g
SSAJ3-02-19BPC** 1,2,3,4,6,7,8-HpCDD 0.16 pg/gy 0.16U pg/g
OoCDD 0.83 pg/g 0.83U pg/g
1.2,3,4,7,8-HxCDF 0.24 pg/g 0.24U py/g
1,2,3,4,6,7,8-HpCDF : 0.78 pg/g 0.78U pg/g
1,2,3,4,7,8,9-HpCDF 0.28 pg/g 0.29U pg/g
SSAJ3-02-8BPC_FD 1,2,3,7,8,9-HxCDD , 0.15 pg/g 0.15U pg/g
1,2,3,4,6,7,8-HpCDD 0.36 pg/g 0.36U pg/g
OCDD 0.93 pg/g 0.93U pyg/g
SSAJ3-02-8BPC 1,2,3,7,8,9-HxCDD 0.16 pg/g 0.16U pg/g
1,2,3,4,6,7,8-HpCDD 0.24 pg/g 0.24U pg/g
ocDD 1.5 pg/g 1.5U pg/g
SSAJ3-02-5BPC 1,2,3,4,6,7,8-HpCDD 0.21 pg/g 0.21U pg/g
ocDD 1.5 pg/g 1.5U pg/g
1,2,3,4,7,8-HXCDF 0.23 pg/g 0.23U pg/g
1,2,3,4,6,7,8-HpCDF 1.0 pg/g 1.0U pg/g
EB-08072010 ocDD 7.6 pg/L 7.6U pg/L
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Sample EB-08072010 was identified as an equipment blank. No polychlorinated
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

Sampling
Equipment Blank ID Date Compound ' Concentration Associated Samples
EB-08072010 8/13/10 OCDD 7.6 pg/L. No associated samples in
2,3,7,8-TCDF 1.5 pg/t this SDG -
1,2,3,4,7,8-HxCDF 2.0 pg/L
1,2,3,6,7,8-HxCDF 1.0 pg/L.
1,2,3,4,6,7,8-HpCDF 3.6 pg/l
OCDF 9.5 pg/L

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
maitrix 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.
IX. Internal Standards

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

Sample internal Standards %R (Limits) Compound Flag AorP
SSAJ3-02-16BPC *#¥c-oCcDD 32 (40-35) oCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

SSAJ3-02-19BPC** | '*C-1,2,3,4,6,7,8-HpCDD 35 (40-35) 1,2,3,4,6,7,8-HpCDD J (all detects) P

*c.0CcDD 30 (40-35) ocDD UJ (all non-detects)
3c-1,2,3,4,6,7,8-HpCDF 36 (40-35) OCDF

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

SSAJ3-02-8BPC_FD | *c-OCDD 29 (40-35) 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
SSAJ3-02-5BPC 3C-1,2,3,4,6,7,8-HpCDD 35 (40-35) 1,2,3,4,6,7,8-HpCDD J (all detects) P
*c.oCcDD 19 (40-35) 0OCDD UJ (all non-detects)
*C-1,2,3,4,6,7,8-HpCDF 37 (40-35) 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
S8AJ3-02-12BPC 2,3,7,8-TCDF 2nd column This compound must None P
SSAJ3-02-16BPC confirmation was not be confirmed on the
SS5AJ3-02-19BPC** performed for this 2nd column per the
SSAJ3-02-8BPC compound. method.

SSAJ3-02-5BPC
EB-08072010
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG All compounds reported below the PQL. J (all detects) A
GOH110567
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP

All samples in SDG
GOH110567

maximum possible concentration (EMPC)

All compounds reported by the lab as estimated

JK (all detects)

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

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

Xlil. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SSAJ3-02-8BPC_FD and SSAJ3-02-8BPC 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 SSAJ3-02-8BPC_FD SSAJ3-02-8BPC (Limits) (Limits) Flags AorP
1,2,3,6,7,8-HxCDD 0.11 0.15 - 0.04 (<2.7) - -
1,2,3,7,8,9-HxCDD 0.15 0.16 - 0.01 (=2.7) - -
1,2,3,4,6,7,8-HpCDD 0.36 0.24 - 0.12 (<2.7) - -
ocDD 0.93 15 - 0.57 (<5.3) . -
2,3,7,8-TCDF 0.51U 0.37 - 0.14 (<0.51) - -
1,2,3,7,8-PeCDF 0.52 0.48 - 0.04 (=2.7) - -
2,3,4,7,8-PeCDF 0.30 0.24 - 0.06 (<2.7) - -
1,2,3,4,7,8-HxCDF 1.0 0.67 - 0.33 (=<2.7) - -
1,2,3,6,7,8-HxCDF 0.73 0.68 - 0.05 (<2.7) - -
2,3,4,6,7,8-HxCDF 0.23 0.16 - 0.07 {<2.7) - -
1,2,3,7,8,9-HXCDF 0.29 0.26 - 0.03 (<2.7) - -
1.2,3,4,6,7,8-HpCDF 2.6 1.8 - 0.7 (=2.7) - -
1,2,3,4,7,8,9-HpCDF 0.98 0.75 - 0.23 (=<2.7) - -

VALOGIN\TRONOXNG\PCS\24089821.T34



Concentration (pg/g)

RPD Difference
Compound SSAJ3-02-8BPC_FD SSAJ3-02-8BPC (Limits) (Limits) Flags AorP
OCDF 53 4.4 - 0.9 (<5.3) - -
VALOGIN\TRONOXNG\PCS\24089B21.T34 9




Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH110567

SDG

Sample

Compound

Flag

AorP

Reason

GOH110567

SSAJ3-02-16BPC
SSAJ3-02-8BPC_FD

ocDD

OCDF

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

Internal standards
(%R) (i)

GOH110567

SSAJ3-02-19BPC**
SSAJ3-02-5BPC

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)

GOH110567

SSAJ3-02-12BPC
SSAJ3-02-16BPC
SSAJ3-02-19BPC**
SSAJ3-02-8BPC
SSAJ3-02-5BPC
EB-08072010

2,3,7,8-TCDF

None

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

GOH110567

SSAJ3-02-12BPC
SSAJ3-02-15BPC
SSAJ3-02-16BPC
SSAJ3-02-19BPC**
SSAJ3-02-8BPC_FD
SSAJ3-02-8BPC
SSAJ3-02-5BPC
EB-08072010

All compounds reported
below the PQL.

J (all detects)

Project Quantitation
Limit (sp)

GOH110567

SSAJ3-02-12BPC
SSAJ3-02-15BPC
SSAJ3-02-16BPC
SSAJ3-02-19BPC**
SSAJ3-02-8BPC_FD
SSAJ3-02-8BPC
$SAJ3-02-5BPC
EB-08072010

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

JK (all detects)

Project Quantitation
Limit (k)

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

GOH110567
Modified Final
SDG Sample Compound Concentration AorP Codoe
GOH110567 SSAJ3-02-12BPC 1,2,3,7,8,9-HxCDD 0.20U pg/g A bl
ocDD 1.2U pg/g
GOH110567 SSAJ3-02-158BPC 1,2,3,7,8,8-HxCDD 0.15U pg/g A bt
OCDD 1.4U pg/g
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Modified Final
SDG Sample Compound Concentration AorP Code

GOH110567 SSAJ3-02-16BPC 1,2,3,7,8,9-HxCDD 0.28U pg/g A bl
1,2,3,4,6,7,8-HpCDD 0.27U pg/g
OCDD 1.3U pg/g

GOH110567 SSAJ3-02-19BPC** 1,2,3,4,6,7,8-HpCDD 0.16U pg/g A bl
OCDD 0.83U pg/g
1,2,3,4,7,8-HxCDF 0.24U pg/g
1,2,3,4,6,7,8-HpCDF 0.78U pg/g
1,2,3,4,7,8,9-HpCDF 0.29U pg/g

GOH110567 SSAJ3-02-8BPC_FD 1,2,3,7,8,9-HxCDD 0.15U po/g A bl
1,2,3,4,6,7,8-HpCDD 0.36U pg/g
OoCcDD 0.93U pg/g

GOH110567 SSAJ3-02-8BPC 1,2,3,7,8,9-HxCDD 0.16U pg/g A bl
1,2,3,4,6,7,8-HpCDD 0.24U pg/g
OoCcDD 1.5U pg/g

GOH110567 SSAJ3-02-5BPC 1,2,3,4,6,7,8-HpCDD 0.21U po/g A bl
ocDD 1.5U pg/g
1,2,3,4,7,8-HXCDF 0.23U pg/g
1,2,3,4,6,7,8-HpCDF 1.0U pg/g

GOH110567 EB-08072010 OoCcDD 7.6U pg/L A bl

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG

GOH110567

VALOGIN\TRONOXNG\PCS\24089B21.734
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Tronox Northgate Henderson ,
: Date: / 0// 7/// 0

LDC #:__24089B21 VALIDATION COMPLETENESS WORKSHEET
SDG #__GOH110567 Stage 2B/4 Page: __[_of____;
Laboratory: Test America Reviewer:

2nd Reviewer: é %

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

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

Validation Area Comments
Sampling dates: 2 ,}’7 — S’I/OI /IO

1. Technical holding times

Il. | HRGC/HRMS Instrument performance check

HI. Initial calibration

> >(P> >

IV. | Routine calibrationd&¥-
v. |Bianks W

VI. | Matrix spike/Matrix spike duplicates A SsAId 03 -gpPci ws D
VII. | Laboratory control samples A LS
VIiI. | Regional quality assurance and guality control N
IX. | Internal standards M
X. | Target compound identifications A- Not reviewed for Stage 2B validation.
Xl. | Compound guantitation and CRQLs $W Not reviewed for Stage 2B validation.
Xll. | System performance A Not reviewed for Stage 2B validation.
Xlll. | Overall assessment of data Ar
XIV. | Field duplicates AV, 'j) e S &
XV. | Field blanks o W ER=%
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 samp‘le/underwent Stage 4 validation

SOl 4 walev

1 SSAJ3-02-12BPC 11+ CZ22.83 3 21 31
2 | SSAJ3-02-15BPC 12 072250 22 32
3 | SSAJ3-02-16BPC 13 23 33
4 | SSAJ3-02-19BPC** 14 24 34
5 | SSAJ3-02-8BPC-FD 15 25 35
6 | SSAJ3-02-8BPC 16 26 36
7 | SSAJ3-02-5BPC 17 27 37
8 | EB-08072010 18 \28\ 38
9 19 29 39
10 20 |30 N 40
Notes:

24089821W.wpd



LDC #: W‘pggq B2 ) VALIDATION FINDINGS CHECKLIST Page:_/ of %*
SDG# A+~ covtr Reviewer:
Vd .
2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Val'dat'onA a ‘ » 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 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% valiey definition)?

Was the mass resolution adequately check with PFK?

‘ WAVAANN

Was_ the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF vevrified?“

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?

MNAYAN

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

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?

Ratio criteria?

Did

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

Was a method blank performed for each matrix and concentration?

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

VNN E DN

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.

VY

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

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

—
—
7

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

DXN-SW90.DOC version 1.0



VALIDATION FINDINGS CHECKLIST

Page:_ 2of *

Reviewer:_ae
2nd Reviewer:

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?

T

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

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

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

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

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

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

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

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

N AN

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 (I1S), quantitation ion and relative response factor
(RRF) used to quantitate the compound?

Were compound quantitation and CRQLs adjusted to refiect all sample dilutions and
dry weight factors applicable to level |V validation?

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-SW90.DOC version 1.0
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Loc#,_240¥9$ 4 VALIDATION FINDINGS WORKSHEET Page:__lof_/

Field Duplicates Reviewer: Z’Q
2nd Reviewer:

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

Y/N NA Were field duplicate pairs ident_iﬁed in this SDQ? . * EM FC-
N NA Were target analytes detected in the field duplicate pairs?
Concentration pg/g) (po/a) (pg/g) Qualifications
Compound 5 6 Difference Limits (Parent Only)
D 0.11 ¥ 015 F 0.04 <27
E 0.15 0.16 0.01 <27
F 0.36 0.24 ¥ 0.12 <2.7
G 0.93 15 0.57 <5.3
H 0.51U 0.37 W 0.14 <0.51
I 052 ¥ 0.48 0.04 <27
J 0.30 0.24 0.06 <27
K 1.0 0.67 0.33 2.7
L 073 ¥ 0.68 0.05 <27
M 023 * 0.16 0.07 <27
N 0.29 0.26 0.03 2.7
o 26 1.9 0.7 <27
P 0.98 0.75 0.23 <27
Q 53 4.4 0.9 5.3

V:\FIELD DUPLICATES\24089B21.wpd
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LDC #:
SDG #:T//‘-‘ Q whN

Wak‘?B»/

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:_ / of /

Reviewer:
2nd reviewer:

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

N NA

&

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

N _N/A Were all recalculated resuits for detected target compounds agree within 10.0% of the reported resuits?
Concentration = 1)(D Example:
AJRRRA{V )(%S)

A, = Area of the characteristic ion (EICP) for the Sample 1.D. “k 4®) &D D

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

internal standard
1, =  Amount of internal standard added in nanograms Conc. = (54, —)9’ ) ( L‘ 000 ) ( )

(ng) 7 ( ) X )

206 . .

v, = Volume or weight of sample extract in milfiliters (ml) 4; \’1( S \ \O‘r’ \0 O O - ol [ (/ -

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

calibration 0. QA ) Yaé OX,
Df = Dilution Factor.
%S =  Percent solids, applicable to soil and solid matrices

only.

Reported Calculated
Concentration Concentration
# Sample 1D Compound ( ) ( ) Qualification

|

1

e

RECALCR0.21



LDC Report# 24089C21

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 7, 2010
October 15, 2010

Soil
Dioxins/Dibenzofurans
Stage 2B & 4

TestAmerica, Inc.

Sample Delivery Group (SDG): GOH110575

Sample ldentification

SSAI3-02-11BPC
SSAI3-02-14BPC
SSAI3-02-15BPC
SSAI3-02-19BPC**
SSAI3-02-25BPC
SSAI3-02-5BPC_FD
SSAI3-03-11BPC
SSAI3-03-14BPC
SSAI3-03-23BPC
SSAI3-03-25BPC**
SSAI3-04-11BPC
SSAI3-04-14BPC
SSAI3-04-14BPC_FD
SSAI3-04-15BPC
SSAI3-04-23BPC
SSAI3-04-25BPC
SSAI3-04-5BPC
SSAI3-02-8BPC
SSAI3-02-5BPC
SSAI3-03-8BPC

SSAIB-03-5BPC
SSAI3-04-8BPC
SSAIB-03-8BPCMS
SSAI3-03-8BPCMSD
SSAI3-03-5BPCMS
SSAIB-03-5BPCMSD

**|ndicates sample underwent Stage 4 review

VALOGIN\TRONOXNG\PCS\24089C21.T34



introduction

This data review covers 26 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

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

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\24089C21.734 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 posmves 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 resuit may be a false positive totally attributable to blank contamination.
This qualifier is applicable to radiochemistry analysis only.

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

Indicates the data was not significantly impacted by the finding, therefore qualification was
not required.

VALOGIN\TRONOXNG\PCS\24089C21.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 uniabeled TCDD
isomer was less than or equal to 25%.

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

Ill. Initial Calibration

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

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

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

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and
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

SSAI3-02-11BPC
SSAI3-02-14BPC
SSAI3-02-15BPC
SSAI3-02-19BPC**
SSAI3-02-25BPC
SSAI3-02-5BPC_FD
SSAI3-03-11BPC
SSAI3-03-14BPC
SSAI3-03-23BPC
SSAI3-03-25BPC**
SSAI3-04-11BPC
SSAI3-04-14BPC
SSAI3-04-14BPC_FD
SSAI3-04-15BPC
SSAI3-04-23BPC
SSAI3-04-25BPC
SSAI3-02-8BPC
SSAI3-02-5BPC
SSAI3-03-8BPC
SSAI3-03-5BPC

0225295-MB 8/13/10 1,2,3,4,6,7,8-HpCDD 0.17 pa/g

OoCDD 0.66 pg/g

SSAI3-04-5BPC
SSAI3-04-8BPC

0228363-MB 8/16/10 1,2,3,7,8,9-HxCDD 0.12 pg/g
1,2,3,4,6,7,8-HpCDD 0.096 pg/g
ocDD 0.80 pg/g
1,2,3,4,7,8-HXCDF 0.064 pg/g
1,2,3,4,6,7,8-HpCDF 0.26 pg/g
1,2,3,4,7,8,9-HpCDF 0.087 pg/g

OCDF 0.16 pg/g

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

Reported Modified Final
Sample Compound Concentration Concentration
SSAI3-02-11BPC 1,2,3,4,6,7,8-HpCDD 0.27 pg/g 0.27U pg/g
ocDD 1.0 pg/g 1.0U pg/g
SSAIB-02-14BPC 1,2,3,4,6,7,8-HpCDD 0.61 pg/g 0.61U pg/g
SSAI3-02-158BPC 1,2,3,4,6,7,8-HpCDD 0.18 pg/g 0.18U pg/g
ocbD 1.2 pg/g 1.2U pg/g
SSAI3-02-19BPC** ocDD 2.0 pg/g 2.0U pg/g
SSAI3-02-25BPC 1,2,3,4,6,7,8-HpCDD 0.12 pg/g 0.12U pg/g
ocDD 1.6 pg/g - 1.6U pg/g
SSAI3-02-5BPC_FD 1,2,3,4,6,7,8-HpCDD 0016 pg/g 0016U pg/g
OCDD 0.83 pg/g 0.93U pg/g
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Reported Modified Final
Sample Compound Concentration Concentration
SSAI3-03-11BPC ocDD 0.55 pg/g 0.55U pg/g
SSAI3-03-23BPC ocDD 1.5 pg/g 1.5U pg/g
SSAI3-03-25BPC** 1,2,3,4,6,7,8-HpCDD 0.10 pg/g 0.10U py/g
OCDD 1.0 pg/g 1.0U pg/g
SSAI3-04-11BPC 1,2,3,4,6,7,8-HpCDD 0.20 pg/g 0.20U pg/g
ocDD 1.0 pg/g 1.0U pg/g
SSAI3-04-14BPC 1,2,3,4,6,7,8-HpCDD 0.22 pg/g 0.22U pg/g
OoCDD 1.7 pg/g 1.7U pg/g
SSAI3-04-14BPC_FD ocDD 0.55 pg/g 0.55U pg/g
SSAI3-04-15BPC 1,2,3,4,6,7,8-HpCDD 0.20 pg/g 0.20U pg/g
ocDD 1.9 pg/g 1.9U pg/g
SSAI3-04-23BPC 1,2,3,4,6,7,8-HpCDD 0.18 pg/g 0.18U pg/g
OocDD 0.75 pg/y 0.75U pg/g
SSAI3-04-25BPC 1,2,3,4,6,7,8-HpCDD 0.086 pg/g 0.086U pg/g
ocDD 0.75 pg/g 0.75U pg/g
SSAI3-02-5BPC 1,2,3,4,6,7,8-HpCDD 0.28 py/g 0.28U pg/g
OCDD 1.8 po/g 1.9V pg/g
SSAI3-02-8BPC 1,2,3,4,6,7,8-HpCDD 0.36 pg/g 0.36U py/g
ocDD 1.6 pg/g 1.6U pg/g
-8SAI3-03-5BPC 1,2,3,4,6,7,8-HpCDD 0.35 pg/g 0.35U pg/g
oCDD 2.4 pgld 2.4U pg/g
SSAI3-03-8BPC 1,2,3,4,6,7,8-HpCDD 0.16 pg/g 0.16U pg/g
ocDD 0.81 pg/g 0.81U pg/g
SSAI3-04-5BPC 1,2,3,7,8,9-HxCDD 0.18 pg/g 0.18U pg/g
1,2,3,4,6,7,8-HpCDD 0.17 pg/g 0.17U pg/g
ocDD 1.2 pg/g 1.2U pg/g
1,2,3,4,7,8-HXCDF 0.22 pg/g 0.22U pyg/g
1,2,3,4,6,7,8-HpCDF 0.27 pg/g 0.27U pg/g
OCDF 0.62 pg/g 0.62U pg/g
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. Reported Modified Final

Sample ) Compound Concentration Concentration
SSAI3-04-8BPC 1,2,3,7,8,9-HxCDD 0.26 pg/g 0.26U pg/g
1,2,3,4,6,7,8-HpCDD 0.20 pg/g 0.20U pg/g
ocDD 2.4 pg/y 2.4U pg/g
1,2,3,4,7,8-HxCDF 0.21 pg/g 0.21U pg/g
1,2,3,4,6,7,8-HpCDF ©0.47 pg/g 0.47U pg/g

Sample EB-08072010 (from SDG GOH110567) was identified as an equipment blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-08072010 8/7/10 OocDD 7.6 pg/L All samples in SDG
2,3,7,8-TCDF 1.5 pg/L GOH110575
1,2,3,4,7,8-HxCDF 2.0 pg/L
1,2,3,6,7,8-HXCDF 1.0 pg/L
1,2,3,4,6,7,8-HpCDF 3.6 pg/L
OCDF 9.5 pg/L

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

VL. 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.

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

All internal standard recoveries were within QC limits with the following exceptions:
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Sample Internal Standards %R (Limits) Compound Flag AorP

SSAIZ-02-19BPC** *c-0cDD 35 (40-135) ochD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (ali non-detects)

SSAI3-03-23BPC #C-0CDD. 21 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

SSAI3-03-25BPC** *c-oCcDD 39 (40-135) OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

SSAI3-04-14BPC_FD | *cC-O0CDD 25 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

SSAI3-04-15BPC 3c-ocDD 38 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

SSAI3-04-23BPC ’c-oCcDhD 34 (40-135) ocbD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

SSAI3-03-5BPC 8C-0CDD 38 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

SSAI3-04-5BPC ®c-0CDD 27 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

SSAI3-04-8BPC *c.oCcDD 32 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

X. Target Compound Identifications
All target compound identifications were within validation criteria for samples on which

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

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

exceptions:

Sample Compound Finding Criteria Flag AorPpP
SSAI3-02-15BPC 2,3,7,8-TCDF 2nd column This compound must None P
SSAI3-02-19BPC** confirmation was not be confirmed on the
SSAI3-02-26BPC performed for this 2nd column per the
SSAI3-02-5BPC_FD compound. method.

SSAI3-03-23BPC
SSAI3-04-11BPC
SSAI3-04-14BPC
SSAI3-04-5BPC
SSAIS-02-8BPC
SSAI3-03-8BPC
SSAI3-03-5BPC
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG ‘ All compounds reported below the PQL. J (all detects) A
GOH110575
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP

All samples in SDG
GOH110575

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

JK (all detects)

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

Xll. System Performance

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

Xlil. Overall Assessment of Data

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

Samples SSAI3-02-5BPC _FD and SSAI3-02-5BPC and samples SSAI3-04-14BPC and
SSAI3-04-14BPC 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 SSAI3-02-5BPC_FD SSAI3-02-5BPC (Limits) (Limits) Flags AorP
1,2,3,6,7,8-HxCDD 0.12 2.7V - 2,58 (<2.7) - -
1,2,3,7,8,9-HxCDD 0.13 0.10 - 0.03 (<2.7) - -
1,2,3,4,6,7,8-HpCDD 2.7U 0.28 - 2.42 (=2.7) - -
OCDD 0.16 1.9 - 1.74 (<5.4) - -
2,3,7,8-TCDF 0.93 0.54U . 0.39 (<0.54) - -
1,2,3,7,8-PeCDF 0.055 2.7V - 2.645 (<2.7) - -
2,3,4,7,8-PeCDF 0.089 2.7U - 2,611 (=2.7) - -
1,2,3,4,7,8-HxCDF 2.7U 0.16 - 2.54 (<2.7) - -
1,2,3,6,7,8-HxCDF 2.7U 0.092 - 2.608 (<2.7) - -
1,2,3,4,6,7,8-HpCDF 0.30 0.29 - 0.01 (=2.7) - -
1,2,3,4,7,8,9-HpCDF 0.15 0.097 - 0.053 (<2.7) - -
OCDF 0.65 0.65 - 0 (<5.4) - -
Concentration (pg/g)
RPD Difference
Compound SSAI3-04-14BPC SSAI3-04-14BPC_FD (Limits) (Limits) Flags AorP
1,2,3,6,7,8-HxCDD 0.16 0.25 - 0.09 (<2.7) - -
1,2,3,7,8,9-HxCDD 0.17 0.14 - 0.03 (=2.7) - -
1,2,3,4,6,7,8-HpCDD 0.22 2.5V - 2.28 (<2.5) - -
OoCcDD 1.7 0.55 - 1.15 (<5.3) - -
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Concentration (pg/g)
RPD Difference
Compound SSAI3-04-14BPC SSAI3-04-14BPC_FD | (Limits) (Limits) Fiags AorP
2,3,7,8-TCDF 0.086 0.50U . 0.414 (<0.50) - .
1,2,3,4,7,8-HxCDF 0.31 0.13 . 0.18 (=2.7) - -
1,2,3,6,7,8-HXCDF 012 0.085 . 0,035 (<2.7) - .
1,2,3,7,8,9-HXCDF 0.075 2.5U - 2.425 (<2.5) . -
1,2,3,4,6,7,8-HpCDF 0.56 0.32 - 0.24 (<2.7) . -
1,2,3,4,7,8,9-HpCDF 0.095 2.5U - 2,405 (<2.5) . -
OCDF 0.98 0.73 . 0.25 (<5.3) - .
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH110575

SDG

Sample

Compound

Flag

AorP

Reason

GOH110575

SSAIB-02-19BPC**
SSAI3-03-23BPC
SSAI3-03-25BPC**
SSAI3-04-14BPC_FD
SSAIB-04-15BPC
SSAI3-04-23BPC
SSAI3-03-5BPC
SSAI3-04-5BPC
SSAI3-04-8BPC

ocDD

OCDF

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

Internal standards
(%R) (i)

GOH110575

SSAI3-02-15BPC
SSAI3-02-19BPC**
SSAI3-02-25BPC
SSAI3-02-6BPC_FD
SSAI3-03-23BPC
SSAI3-04-11BPC
SSAI3-04-14BPC
SSAI3-04-5BPC
SSAI3-02-8BPC
SSAI3-03-8BPC
SSAI3-03-5BPC

2,3,7,8-TCDF

None

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

GOH110575

SSAI3-02-11BPC
SSAI3-02-14BPC
SSAI3-02-15BPC
SSAI3-02-19BPC**
SSAI3-02-25BPC
SSAI3-02-5BPC_FD
SSAI3-03-11BPC
SSAI3-03-14BPC
SSAI3-03-23BPC
SSAI3-03-25BPC**
SSAI3-04-11BPC
SSAI3-04-14BPC
SSAI3-04-14BPC_FD
SSAI3-04-15BPC
SSAI3-04-23BPC
SSAI3-04-25BPC
SSAI3-04-5BPC
SSAI3-02-8BPC
SSAI3-02-5BPC
SSAI3-03-8BPC
SSAI3-03-5BPC

SSAI3-04-8BPC

All compounds reported
below the PQL.

J (all detects)

Project Quantitation
Limit (sp)
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SDG

Sample

Compound

Flag

AorP

Reason

GOH110575

SSAI3-02-11BPC
SSAI3-02-14BPC
S8AI3-02-15BPC
SSAI3-02-19BPC**

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

JK (all detects)

SSAI3-02-25BPC
SSAI3-02-5BPC_FD
SSAI3-03-11BPC
SSAI3-03-14BPC
SSAI3-03-23BPC
SSAI3-03-25BPC**
SSAI3-04-11BPC
SSAI3-04-14BPC
SSAI3-04-14BPC_FD
SSAI3-04-15BPC
SSAI3-04-23BPC
SSAI3-04-25BPC
SSAI3-04-5BPC
SSAI3-02-8BPC
SSAI3-02-5BPC
SSAI3-03-8BPC
SSAI3-03-5BPC
SSAI3-04-8BPC

Project Quantitation
Limit (k)

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG

GOH110575
Modified Final
SDG Sample Compound Concentration AorP Code

GOH110575 SSAI8-02-11BPC 1,2,3,4,6,7,8-HpCDD 0.27U pg/g A bl
oCcDD 1.0U pg/g

GOH110575 SSAI3-02-14BPC 1,2,3,4,6,7,8-HpCDD 0.61U pg/g A bi

GOH110575 SSAI3-02-15BPC 1,2,3,4,6,7,8-HpCDD 0.18U pg/g A bl
OCDD 1.2U pg/g

GOH110575 SS8AI3-02-19BPC** OCDD 2.0U pg/g A bl

GOH110575 SSAIS-02-25BPC 1,2,3,4,6,7,8-HpCDD 0.12U pg/g A bl
ochD 1.6U pg/g

GOH110575 SSAI3-02-5BPC_FD 1,2,3,4,6,7,8-HpCDD 0016U pg/g A bl
[e]ej]a} 0.93U pg/g

GOH110575 SSAI3-03-11BPC OCDD 0.55U pg/g A bl

GOH110575 SSAI3-03-23BPC ocDD 1.5U pg/g A bl
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Modified Final
SDG Sample Compound Concentration AorP Code

GOH110575 SSAI3-03-256BPC** 1,2,3,4,6,7,8-HpCDD 0.10U pg/g A bl
OCDD 1.0U pg/g

GOH110575 SSAI3-04-11BPC 1,2,3,4,6,7,8-HpCDD 0.20U pg/g A bl
OoCcDD 1.0U pg/g

GOH110575 SSAI3-04-14BPC 1,2,3,4,6,7,8-HpCDD 0.22U pg/g A bl
ocDD 1.7U pg/g

GOH110575 SSAI3-04-14BPC_FD OoCDD 0.55U pg/g A bl

GOH110575 SSAI3-04-15BPC 1,2,3,4,6,7,8-HpCDD 0.20U pg/g A bl
OoCcDD 1.9U pg/g

GOH110575 SSAI3-04-23BPC 1,2,3,4,6,7,8-HpCDD 0.18U pg/g A bi
ocDD 0.75U po/g

GOH110575 SSAI3-04-25BPC 1,2,3,4,6,7,8-HpCDD 0.086U pg/g A bt
ocDD 0.75U pg/g

GOH110575 SSAI3-02-5BPC 1,2,3,4,6,7,8-HpCDD 0.28U pg/g A bi
OoCDD 1.9U pg/g

GOH110575 SSAI3-02-8BPC 1,2,3,4,6,7,8-HpCDD 0.36U pg/g A bl
OCDD 1.6U pg/g

GOH110575 SSAI3-03-5BPC 1,2,3,4,6,7,8-HpCDD 0.35U po/g A bl
oCDD 2.4U pg/g

GOH110575 SSAI3-03-8BPC 1,2,3,4,6,7,8-HpCDD 0.16U pg/g A bi
OoCcDD 0.81U pg/g

GOH110575 SSAI3-04-5BPC 1,2,3,7,8,9-HxCDD 0.18U pg/g A bl
1,2,3,4,6,7,8-HpCDD 0.17U pg/g
ocDD 1.2U pg/g
1,2,3,4,7,8-HxCDF 0.22U pg/g
1,2,3,4,6,7,8-HpCDF 0.27U pg/g
OCDF 0.62U pg/g

GOH110575 SSAI3-04-8BPC 1,2,3,7,8,9-HxCDD 0.26U pg/g A bl
1,2,3,4,6,7,8-HpCDD 0.20U pg/g
OCDD 2.4U pg/g
1,2,3,4,7,8-HxCDF 0.21U pg/g
1,2,3,4,6,7,8-HpCDF 0.47U pg/g
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
GOH110575

No Sample Data Qualified in this SDG
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LDC #:__24089C21

Tronox Northgate Henderson

SDG #:.__GOH110575
Laboratory:_Test America

VALIDATION COMPLETENESS WORKSHEET

Stage 2B/4

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

Date: 0/ 3// v
Page:_/of_;
Reviewer:

2nd Reviewer:

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

Validation Area Comments
. Technical holding times A~ Sampling dates: cé) 1 O
1. HRGC/HRMS Instrument performance check A !
.| Initial calibration A
IV. | Routine calibrationA€v™ A
V. | Blanks ‘jVJ
VI. | Matrix spike/Matrix spike duplicates A
VII. | Laboratory control samples A Lan
VIil._| Regional quality assurance and quality control N
IX. | Internal standards \_5»\.)
X. | Target compound identifications A Not reviewed for Stage 2B validation.
Xl. | Compound quantitation and CRQLs SL‘)K Not reviewed for Stage 2B validation.
XIl. | System performance A Not reviewed for Stage 2B validation.
Xlll. | Overall assessment of data A~
XIV. | Field duplicates 5\/\] P b, |19 1~ 1%
XV. | Field blanks S\N EB= g ~007 2010 ’
sDa I GoW\\OSb /
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Stage 4 validation
s>olL
1 SSAI3-02-11BPC 11 |SSAI3-04-11BPC 21 |SSAI3-03-5BPC 3l|lozesg 7/9/ g’/’té
2 | SSAI3-02-14BPC 12_|SSAI3-04-14BPC P, 22 ZSSAI3-04-8BPC .~ 27 0228363-Mp
3 SSAI3-02-15BPC 13 |SSAI3-04-14BPC_FD '7 ] 23 SSAI3-03-SBPCMS 33
v 4 SSAI3-02-19BPC* 14 |SSAI3-04-15BPC 24 |SSAI3-03-8BPCMSD 34
5 SSAI3-02-25BPC 15 |SSAI3-04-23BPC 25 SSAI3-O§*SBPCMS 35
6 |ssai3-02-58Pc FD J 16 |SSAI3-04-25BPC ., - |28 SSAIS—#SBPCMSD 36
7 SSAI3-03-11BPC 17 USSAI3-04-5BPC /| 27 37
8 SSAI3-03-14BPC 18 |SSAI3-02-8BPC 28 38
9 SSAI3-03-23BPC 19 |[SSAI3-02-5BPC P 7 29 39
1Y ]|10__| SSAI3-03-25BPC** 20 |SSAI3-03-8BPC 30 40
Notes:
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LDC #: M%ﬂm/\ VALIDATION FINDINGS CHECKLIST Page:_/ of %
SDG #: S Contn Reviewer: £7

2nd Reviewer: Q_é

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Akrea“ ’ Yes | No | NA » Findings/Comments

A

All technical holding times were met.

A

Cooler temperature criteria was met.

X

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?

NN

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

\

Was the initial calibration performed at 5 concentration levels?

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

Did all calibration standards meet the lon Abundance Ratio criteria?

A

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

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

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

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

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

Was there contamination in the method blanks? if yes, please see the Blanks

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

mpleteness worksheet?

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

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

Was an LCS analyzed for this SDG?

/‘
Was an LCS analyzed per extraction batch? ]

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

DXN-SW90.DOC version 1.0



VALIDATION FINDINGS CHECKLIST

Page:__Z-of %

Reviewer:
2nd Reviewer:

—d

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

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

N

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 ali 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?

2N

NN NNAN

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

{RRF) used to quantitate the compound? ~—
Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and ’
dry weight factors applicable to level IV validation? el

Target compounds were detected in the field duplicates.

AR

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-SW90.DOC version 1.0
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LDC#:24089C21

VALIDATION FINDINGS WORKSHEET

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

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

Page:_Aof___”

Reviewer:
2nd Reviewer:

Fewl

Concentration pg/g) (pg/ag) (pg/g) Qualifications

Compound 6 19 Difference Limits {Parent Only)
D 012 % 27U 2.58 <2.7
E 0.13 sk 010 ¥ 0.03 <27
F 2.7U 0.28 V 242 <27
G 016 ¥ 1.9 1.74 <5.4
H 0.93 0.54U | 0.39 <0.54
| 0.055 ¥ 27U 2.645 $2.7
J 0.089 ¥ 2.7U 2611 <27
K 2.7V 0.16 2.54 <2.7
L 27U 0.092 2.608 <27
o} 030 % 029 # 0.01 <27
P 015 * 0.097 0.053 <27
Q 065 ¥ 0.65 0 <5.4




LDC#:_24089C21 VALIDATION FINDINGS WORKSHEET Page:_Z-of -

_ Field Duplicates Reviewer:ﬁ&7
2nd Reviewer: A(L
NA Were field duplicate pairs identified in this SDG?
(YéN NA  Were target analytes detected in the field duplicate pairs? % TWYC
Concentration pg/g) (pg/g) (rg/g) Qualifications

Compound 12 13 Difference Limits (Parent Only)
D S 016 %k 025 o 0.09 <27
E 017 % 014 K 0.03 <27
F 022 * 25U 2.28 <25
G , 17 055 A 1.15 <5.3
H 0.086 0.50U 0.414 <0.50
K 0.31 013 3¢ 0.18 <27
L 0.12 0.085 0.035 <27
N 0.075 % 2.5 2.425 <25
o] 0.56 032 I 0.24 <27
P 0.095 3% 2.5U 2.405 <25
Q 0.98 073 K 0.25 <5.3

VAFIELD DUPLICATES\24089C21.wpd
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VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Reviewer:

2nd reviewer:

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

Y IN_N/A
Y/ N NA

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

Were all recalculated results for detected target compounds agree within 10.0%

Page:_ [/ of /

of the reported results?

Concentration = LD Example:
(A RRF)(V,)(%S)
A, = Area of the characteristic ion (EICP) for the Sample L.D. ?/ L/ o wﬂ
compound to be measured
A, = Area of the characteristic ion (EICP) for the specific
internal standard o g,
{, = Amount of internal standard added in nanograms Conc. = { / s <’ 375 Y ( t/O } ( )
(ng) ) ( A X )
v, =  Volume or weight of sample extract in milliliters (ml) 3/ 5 BS/ 0 (D) / / N C?) (/ 0. / e ) ( o ?/ 2)
or grams (g)-
RRF = Relative Response Factor (average) from the initial =
calibration
Df = Dilution Factor. / - 7 57’ //0 9 / ?’
%S =  Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample 1D Compound ( ) { ) Qualification

|
|

RECALCu0.21



LDC Report# 24089D21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: August 10, 2010

LDC Report Date: October 15, 2010

Matrix: Soil/Water

Parameters: Dioxins/Dibenzofurans

Validation Level: ' Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOH120594

Sample Identification

SSAJ2-06-3BPC
SSAJ2-06-5BPC
SSAJ3-05-12BPC
SSAJ3-05-16BPC
SSAJ3-05-1BPC
SSAJ3-05-5BPC
SSAJ3-05-8BPC
SSAJ3-07-12BPC
SSAJ3-07-17BPC
SSAJ3-07-1BPC
SSAJ3-07-5BPC
SSAJ3-07-8BPC**
EB-08102010
SSAJ3-05-12BPCMS
SSAJ3-05-12BPCMSD

**Indicates sample underwent Stage 4 review
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Introduction

This data review covers 14 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\PCS8\24089D21.734 2



The following are definitions of the data qualifiers:

J+

J-

ud

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

Indicates the data was not significantly impacted by the finding, therefore qualification was
not required.

VALOGIN\TRONOXNG\PCS\24089D21.734 3



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

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

ll. HRGC/HRMS Instrument Performance Check
Instrument performance was checked at the required daily frequency.

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

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

l1l. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

VALOGIN\TRONOXNG\PCS\24089D21.734 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0228254-MB 8/16/10 1,2,3,6,7,8-HxCDD 2.5 pg/L. All water samples in SDG

1,2,3,7,8,8-HxCDD 2.0 pg/L GOH120594
1,2,3,4,6,7,8-HpCDD 2.6 pg/L

ocDD 7.7 pg/L

1,2,3,7,8-PeCDF 2.5 pg/L

1,2,3,4,7,8-HxCDF 1.9 pg/L

1,2,3,6,7,8-HxCDF 1.9 pg/L

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

1,2,3,7,8,9-HxCDF 2.6 pg/L

1,2,3,4,6,7,8-HpCDF 2.7 pg/L

1,2,3,4,7,8,9-HpCDF 2.0 pg/L

OCDF 3.7 pg/L

0228379-MB 8/16/10 1,2,3,4,6,7,8-HpCDD 0.14 pg/g All soil samples in SDG

ochD 0.55 pg/g GOH120594
1,2,3,4,7,8-HxCDF 0.061 pg/g

1,2,3,6,7,8-HxCDF 0.083 pg/g

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

1,2,3,7,8,9-HxCDF 0.073 pg/g

1,2,3,4,6,7,8-HpCDF 0.14 pg/g

1,2,3,4,7,8,9-HpCDF 0.086 pg/g

OCDF 0.31 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-08102010 OoCcDD 4.4 pg/L 4.4U pg/L
1,2,3,7,8-PeCDF 5.2 pg/L 5.2U pg/L
1,2,3,6,7,8-HxCDF : 8.4 pg/L 8.4U pg/L
SSAJ3-05-16BPC 1,2,3,4,6,7,8-HpCDD 0.42 pg/g 0.42U pg/g
OoCDD 1.3 po/g 1.3U pg/g
2,3,4,6,7,8-HXCDF 0.20 pg/g 0.20U pg/g
1,2,3,7,8,9-HXCDF 0.17 pg/g 0.17U py/g
8SAJ3-07-17BPC 2,3,4,6,7,8-HxCDF 0.22 pg/g 0.22U pg/g
1,2,3,7,8,9-HxCDF 0.30 po/g 0.30U pg/g

‘Sample EB-08102010 was identified as an equipment blank. No polychlorinated
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

VALOGIN\TRONOXNG\PCS\24089D21.T34 5



Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-08102010 8/10/10 ocDD ‘ 4.4 pglL Al soil samples in SDG
2,3,7,8-TCDF 7.8 pg/L GOH120594
1,2,3,7,8-PeCDF 5.2 pg/L
1,2,3,4,7,8-HXCDF 12 pg/L
1,2,3,6,7,8-HxCDF 8.4 pg/L
1,2,3,4,6,7,8-HpCDF 19 pg/L.
1,2,3,4,7,8,9-HpCDF 11 pg/L
OCDF 55 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 percent recovery (%R) was not within QC limits

for one compound, the LCS percent recovery (%R) was within QC limits and no data
were qualified.

VIl. Laboratory Control Samples (LCS)

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

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

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

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAJ2-06-5BPC 8C.1,2,3,4,6,7,8-HpCDD 23 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
*#¥c-0cbD 15 (40-135) ocDD UJ (all non-detects)
*c-1,2,3,4,6,7,8-HpCDF 22 (40-135) OCDF

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

SSAJ3-05-12BPC ®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-0CDD 21 (40-135) ocDD UJ (all non-detects)
*C-1,2,3,4,6,7,8-HpCDF 34 (40-135) OCDF

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

VALOGIN\TRONOXNG\PCS\24089D21.734 ) 6



Sample Internal Standards %R (Limits) Compound Flag AorP
SSAJ3-05-16BPC 3C-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 16 (40-135) ocDbD 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
SSAJ3-05-1BPC 3C-1,2,3,4,6,7,8-HpCDD 39 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
c-0CcDD 19 (40-135) ochbD UJ (all non-detects)
18¢-1,2,3,4,6,7,8-HpCDF 37 (40-135) OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
SSAJ3-05-5BPC #¢-1,2,3,4,6,7,8-HpCDD 39 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
*C.0CDD 18 (40-135) ocDD UJ (all non-detects)
*C-1,2,8,4,6,7,8-HpCDF 37 (40-135) OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
SSAJ3-05-8BPC *c-ocbD 33 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSAJ3-07-12BPC *c.oCcDD 24 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
S$SAJ3-07-17BPC *C-1,2,3,4,6,7,8-HpCDD 23 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
*c.ocDbD 12 (40-135) ocDhD UJ (all non-detects)
%C-1,2,3,4,6,7,8-HpCDF 20 (40-135) OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
SSAJ3-07-1BPC *c-ocbD 29 (40-135) ocbb J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
$SAJ3-07-5BPC ¥c.0CDhD 22 (40-135) ocDD J (all detects) P
' UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSAJ3-07-8BPC** *c-ocDD 23 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
VALOGIN\TRONOXNG\PCS\24089D21.734 7




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
SSAJ3-07-1BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be }|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.

within calibration range.

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

SSAJ3-05-5BPC

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

Sample result exceeded
calibration range.

Reported result should be
within calibration range.

J (all detects) P
J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG All compounds reported below the PQL. J (all detects) A
GOH120594
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP
All samples in SDG All compounds reported by the lab as estimated JK (all detects) A
GOH120594 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.
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XII. Overall Assessment of Data
Data flags are summarized at the end of this report if data has been qualified.
XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH120594

SDG

Sample

Compound

Flag

AorP

Reason

GOH120594

SSAJ2-06-5BPC
SSAJ3-05-12BPC
SS8AJ3-05-16BPC
SSAJ3-05-1BPC
SSAJ3-05-5BPC
SSAJ3-07-17BPC

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)

GOH120594

SSAJ3-05-8BPC
SSAJ3-07-12BPC
SSAJ3-07-1BPC
SSAJ3-07-5BPC

SSAJ3-07-8BPC**

OCDD

OCDF

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

Internal standards
(%R) (i)

GOH120594

SSAJ3-07-1BPC

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

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

Project Quantitation
Limit (exceeded
range) (e)

GOH120594

SSAJ3-05-5BPC

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

J (all detects)
J (all detects)

Project Quantitation
Limit (exceeded
range) (e)

GOH120594

SSAJ2-06-3BPC
SSAJ2-06-5BPC
SSAJ3-05-12BPC
SSAJ3-05-16BPC
SSAJ3-05-1BPC
SSAJ3-05-5BPC
SSAJ3-05-8BPC
SSAJ3-07-12BPC
SSAJ3-07-17BPC
SSAJ3-07-1BPC
SSAJ3-07-5BPC
SSAJ3-07-8BPC**
EB-08102010

All compounds reported
below the PQL.

J (all detects)

Project Quantitation
Limit (sp)

GOH120594

SSAJ2-06-3BPC
SSAJ2-06-5BPC
SSAJ3-05-12BPC
SSAJ3-05-16BPC
SSAJ3-05-1BPC
SSAJ3-05-5BPC
SSAJ3-05-8BPC
SSAJ3-07-12BPC
SS8AJ3-07-17BPC
SSAJ3-07-1BPC
SSAJ3-07-5BPC
SSAJ3-07-8BPC**
EB-08102010

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

JK (all detects)

Project Quantitation
Limit (k)

VALOGIN\TRONOXNG\PCS\24089D21.T34 10




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

GOH120594

Modified Final
SDG Sample Compound Concentration AorP Code

GOH120594 EB-08102010 ocDD 4.4U pg/L A bl
1,2,3,7,8-PeCDF 5.2U pg/L
1,2,3,6,7,8-HXCDF 8.4U pg/l.

GOH120594 SSAJ3-05-16BPC 1,2,3,4,6,7,8-HpCDD 0.42U pg/g A bl
ocDD 1.3U pg/g
2,3,4,6,7,8-HxCDF 0.20U pg/g
1,2,3,7,8,9-HxCDF 0.17U pg/g

GOH120594 SSAJ3-07-17BPC 2,3,4,6,7,8-HxCDF 0.22U pg/g A bl
1,2,3,7,8,9-HxCDF 0.30U pg/g

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOH120594

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\PCS\24089D21.T34 11



Tronox Northgate Henderson
LDC #:__24089DC21 VALIDATION COMPLETENESS WORKSHEET Date:_(O// ///0

SDG #__GOH120594 Stage 2B/4 Page:_ fof _/
Laboratory: Test America Reviewer: =
2nd Reviewer:__( Q

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

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

Validation Area _Comments
I.__| Technical holding times A Sampling dates: g / 10 ; 10
Il. | HRGC/HRMS Instrument performance check A
.| Initial calibration A
IVV. | Routine calibrationd&¥~ -A
V. | Blanks 5\N
V1. | Matrix spike/Matrix spike duplicates \5\*)
VII. | Laboratory control samples A LoD
VIIl. | Regional quality assurance and quality control N
IX. | Internal standards sw
X. ] Target compound identifications A Not reviewed for Stage 2B validation.
Xl. | Compound guantitation and CRQLs S w 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 I\/
XV. | Field blanks SW EBL = |%
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
vVaIidated Samples: ** Indicates sample undgrwent Stage 4 validation
Soll. + wo
1 | SSAJ2-06-3BPC 11_|SSAJ3-07-5BPC 31 | 0228379-42 a1
2 SSAJ2-06-5BPC 12 |SSAJ3-07-8BPC*™ _ 2‘2 03 LP2 9-\ ’“M@ 32
3 SSAJ3-05-12BPC, 13 |EB-08102010 V\j 23 33
4 SSAJ3-05-16BPC, 14 |SSAJ3-05-12BPCMS 24 34
5 SSAJ3-05-1BPC . 15 |SSAJ3-05-12BPCMSD 25 35
6 SSAJ3-05-5BPC - 16 26 36
7 SSAJ3-05-8BPC _ 17 27 37
8 SSAJ3-07-12BPC . 18 28 38
9 SSAJ3-07-17BPC ~ 19 29 39
10 | SSAJ3-07-1BPC _ 20 30 40
Notes:

24089D21W.wpd



Lpc#_ 24 O¥qpe? \ VALIDATION FINDINGS CHECKLIST Page:_/ of *
SDG#__ v Ccovt Reviewer:
7 X -
2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Areﬂa’ ; Yes| No | NA Findings/Comments

All technical holding times were met.

IND

Cooler temperature criteria was met.

11 GCIMS {nstrurhent performance chedl

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 < 256% ?

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

Was the mass resolution adequately check with PFK?

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

nitial calibration:. -

Was the initial calibration performed at 5 concentration levels?

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

Did all calibration standards meet the lon Abundance Ratio criteria?

AAVANIA

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

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?

I r

qalibr ti

sta dards meet the lon Abundance Ratio criteria?

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

Was a method blank performed for each matrix and concentration?

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

NN NI

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 / 7
Water.

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

Was an LCS analyzed for this SDG?

ANA

Was an LCS analyzed per extraction batch?

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

AN

DXN-SW80.DOC version 1.0



{DC #: ()AO%"L DCZ\ VALIDATION FINDINGS CHECKLIST Page.__Zof  *
SDG #__ st cotn Reviewer:
‘ 2nd Reviewer:

uality Assurance and Quality:

egional

Were performance evaluation (PE) samples performed? 1

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

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

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

For 2,3,7.8 substituted congeners with associated labeled standards, were the
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the
labeled standard?

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

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

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

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

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

Does the maximum intensity of each specified characteristic ion coincide within + 2 g
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? 7

ompound quantitation/CRQLs

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

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

T

System performance was found to be acceptable. L

Overall assessment of data was found to be acceptable.

Target compoun

e

Field blanks were identified in this SDG. ~
e

Target compounds were detected in the field blanks.

DXN-SW30.DOC version 1.0
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LDC #:
SDG #:r//‘—‘ QO wln

2.4/ OKFDC 2 / VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:_ [/ of

Reviewer:

2nd reviewer:

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

Y N/A Were all reported resuits 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 = L)(D Example:
(AJRRF)(V )(%S) D
A, =  Area of the characteristic ion (EICP) for the Sample 0. ___#/2- . oc P
compound to be measured
A, = Area of the characteristic ion (EICP) for the specific
internal standard o
1, = Amount of internal standard added in nanograms Conc. = { 1 ¥ alqé/ A/) { Yoo ) ( B3]
(ng) ( 7& / )( X
.2 &
V., = Volume or weight of sample extract in mifliliters (ml) 6,/ ‘b/ o é o [0- 02— g 5 ‘7
or grams (g).
RRF = Relative Response Factor (average) from the initiel
calibration / é ! 9—"/65/ /08 /9
Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample 1D Compound ( ) ( ) Qualification

RECALC90.21



LDC Report# 24089E21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: August 9 through August 10, 2010

LDC Report Date: October 15, 2010

Matrix: | Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOH180547

Sample Identification

SB03-24BPC
SB01-24BPC**
SB02-24BPC
SB03-24BPCMS
SB03-24BPCMSD

**Indicates sample underwent Stage 4 review

VALOGIN\TRONOXNG\PCS\24089E21.T34 1



Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Vallidation (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\24089E21.T34 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

Indicates the data was not significantly impacted by the finding, therefore qualification was
not required.

VALOGIN\TRONOXNG\PCS\24089E21.734 ‘ 3



l. Technical Holding Times
All technical hoiding time requirements were met.

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

lll. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

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

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

V:\LOGIN\TRONOXNG\PCS\24089E21.T34 4



Extraction

Method Blank ID Date Compound Concentration Associated Samples
0235250-MB 8/23/10 ocDD 1.1 pg/g All samples in SDG
1,2,3,4,6,7,8-HpCDF 0.22 pg/g GOH180547

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

Sample EB-08102010 (from SDG HOH120594) was identified as an equipment blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-08102010 8/10/10 OoCDD 4.4 pg/L SB01-24BPC**
2,3,7,8-TCDF 7.8 pg/L $B02-24BPC
1,2,3,7,8-PeCDF 5.2 pg/L
1,2,3,4,7,8-HxCDF 12 pg/L
1,2,3,6,7,8-HxCDF 8.4 pg/L
1,2,3,4,6,7,8-HpCDF 19 pg/L
1,2,3,4,7,8,9-HpCDF 11 pg/L
OCDF 55 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
not within QC limits for several compounds. Since the sample concentration was greater
than the spiked concentration, 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 with the following exceptions:

LCS ID Compound %R (Limits) Associated Samples Flag AorP
0235250-LCS 1,2,3,7,8,9-HxCDD 79 (80-143) | All samples in SDG J- (all detects) P
GOH180547 UJ (all non-detects)

VIII. Regional Quality Assurance and Quality Control

Not applicable.

V:ALOGIN\TRONOXNG\PCS\24089E21.T34 5



IX. Internal Standards

X. Target Compound Identifications

. All internal standard recoveries were within QC limits.

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
SB03-24BPC 2,3,7,8-TCDF Sample resuit exceeded Reported result should be |J (all detects) P
SB02-24BPC 1,2,3,4,6,7,8-HpCDF calibration range. within calibration range. J (all detects)

OCDF J (all detects)

All compounds

reported below the PQL were qualified as follows:

Sample Finding Flag AorP
0235250-MB All compounds reported below the PQL. J (all detects) A
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP
0235250-MB All compounds reported by the lab as estimated JK (all detects) A
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.

VALOGIN\TRONOXNG\PCS\24089E21.T34



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

No field duplicates were identified in this SDG.

VLOGIN\TRONOXNG\PCS\24089E21.T34 7



Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH180547

OCDF

J (all detects)

SDG Sample Compound Flag AorP Reason
GOH180547 | SB03-24BPC 1,2,3,7,8,9-HxCDD J- (all detects) P Laboratory control
SBO01-24BPC** UJ (all non-detects) samples (%R) ()
SB02-24BPC
GOH180547 [ SB03-24BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
$B02-24BPC 1,2,3,4,6,7,8-HpCDF J (all detects) Limit (exceeded

range) (e}

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

GOH180547

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

No Sample Data Qualified in this SDG

Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOH180547

VALOGIN\TRONOXNG\PCS\24089E21.T34

No Sample Data Qualified in this SDG




LDC #.___24089E21

Tronox Northgate Henderson

SDG #__G0H180547
Laboratory: Test America

VALIDATION COMPLETENESS WORKSHEET

Stage 2B/4

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

Date: /0/3/0

Page._/of_/
Reviewer: <7

2nd Reviewer:jz

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

Validation Area Comments
I Technical holding times A Sampling dates: kS / 9 — % /l (<) /l o
1. HRGC/HRMS Instrument performance check A )
11l._| initial calibration A
IV. | Routine calibrationdCi~ A
V. | Blanks S %
VI. | Matrix spike/Matrix spike duplicates \SVJ
VI. | Laboratory control samples \SV\J LED
VHI._ | Regional quality assurance and quality control N
IX. | Internal standards A
X. | Target compound identifications A Not reviewed for Stage 2B validation.
Xl. | Compound guantitation and CRQLs SVN) Not reviewed for Stage 2B validation.
XIl._| System performance A Not reviewed for Stage 2B validation.
Xill. | Overall assessment of data A
XIV. | Field duplicates N
XV. | Field blanks 5\/\/ ERp = TB-08)020/0 SP§ Heoyr208 9y
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

>oll
1 SB03-24BPC 1 | 062235250 ~MB |2 31
2 | SB01-24BPC** 12 22 32
3 | SB02-24BPC 13 23 33 .
4 | SB03-24BPCMS 14 24 34
5 | SB03-24BPCMSD 15 25 135
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

24089E21W.wpd



Loc# 2Yo¥IE/ VALIDATION FINDINGS CHECKLIST Page_/ of *
SDG#_ f+~ cows Reviewer:
P4 .
2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

_\Iaii_c_jatipn\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 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?

I WANAVANAA

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

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?

NARH

Did all calibration standards meet the lon Abundance Ratio criteria?

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

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?

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

Was a method blank performed for each matrix and concentration?

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

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

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

Was an LCS analyzed for this SDG?

Pl
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
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SDG #.__tt covtn Reviewer: g "
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?

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

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

7

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

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

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

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

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

/
Does the maximum intensity of each specified characteristic ion coincide within + 2
seconds (includes abeled 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? e

RS

Field duplicate pairs were identified in this SDG. T

Target compounds were detected in the field duplicates.

o

Field blanks were identified in this SDG. A

Target compounds were detected in the field blanks.
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oC #: 21O ¥7€E %
SDG #:7/:‘1 Qw1

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

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

Page:_ [/ of /
Reviewer:
2nd reviewer:

N

Y N/A Were all reported results recalculated and verified for all fevel IV samples?
N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results?
Concentration = 1. YD: Example:
(AL (RRFUV, )(%S)
A, =  Area of the characteristic ion (EICP) for the Sample 1.D. #2 oc PO
compound to be measured
A, = Area of the characteristic ion (EICP) for the specific
internal standard
1\, = Amount of internal standard added in nanograms Conc. = ( / % L/é < 75? { 91000 Y ( )
(ng) ( 7 ) ( M X )
v, = Volume or weight of sample extract in milliliters {ml} e 0oz/ 0 / -2 7 / 2.50 0- 7§/5/ -
or grams (g)-
RRF = Relative Response Factor (average) from the initial = -7 S_ﬁ
calibration /’ 2' ?/
Of = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample D Compound [ ) ( ) Qualitication

[r—————
\

RECALCO0.21



LDC Report# 24089F21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: August 13, 2010

LDC Report Date: October 19, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4 |

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOH190584

Sample Identification

SSAK3-08-0BPC
SSAL4-04-0BPC
SSAL4-05-0BPC
SSAN6-09-0BPC
SSAN6-08-0BPC
SSAN5-04-0BPC
SSAO3-05-0BPC**
SSA03-04-0BPC
SSA04-06-0BPC

**Indicates sample underwent Stage 4 review

VALOGIN\TRONOXNG\PCS\24089F21.734 1



Introduction

This data review covers 9 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

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

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

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\24089F21.734 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

J-CAB

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

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

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

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

stated limit.

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

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

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

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

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

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

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

The analytical result is estimated based on failure of the cation-anion balance correctness
check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

Indicates the data was not significantly impacted by the finding, therefore qualification was
not required.

VALOGIN\TRONOXNG\PCS\24089F21.T34 3



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

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

Il. HRGC/HRMS Instrument Performance Check
Instrument performance was checked at the required daily frequency.

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

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

lll. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated
dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:

VALOGIN\TRONOXNG\PCS\24089F21.T34 4



. Extraction
Method Blank ID Date Compound Concentration Associated Samples

0235250-MB 8/23/10 OCDD 1.1 pg/g All soil samples in SDG
1,2,3,4,6,7,8-HpCDF 0.22 pd/g GOH190584

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

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
not within QC limits for several compounds. Since the sample concentration was greater
than the spiked concentration, no data were qualified.

VII. Laboratory Control Samples (LCS)

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

LCS ID Compound %R (Limits) Associated Samples Flag AorP
0235250LCS 1,2,3,7,8,9-HxCDD 79 (80-143) | All samples in SDG J- (all detects) P
GOH190584 UJ (all non-detects)

VIll. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications

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

Xl. Project Quantitation Limit

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

_exceptions:
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Sample

Criteria

Flag AorP

SSAL4-04-0BPC
SSAL4-05-0BPC
SSAN6-08-0BPC
SSAN6-08-0BPC
SSA03-04-0BPC

Reported result should be
within calibration range.

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

SSAN5-04-0BPC

Reported resuit should be
within calibration range.

J (all detects) P

SSA04-06-0BPC

Compound Finding
2,3,7,8-TCDF Sample result exceeded
1,2,3,4,6,7,8-HpCDF calibration range.
OCDF
ocDhD Sample result exceeded

calibration range.
OCDF Sample resuit exceeded
calibration range.

Reported result should be
within calibration range.

J (all detects) P

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG All compounds reported below the PQL. J (all detects) A
GOH190584
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP
All samples in SDG All compounds reported by the lab as estimated JK (all detects) A
GOH190584 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

No field duplicates were identified in this SDG.

VALOGIN\TRONOXNG\PCS\24089F21.T34 6



Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH190584

SDG

Sample

Compound

Flag

AorP

Reason

GOH190584

SSAK3-08-0BPC
SSAL4-04-0BPC
SSAL4-05-0BPC
SSANG-09-0BPC
SSAN6-08-0BPC
SSANS5-04-0BPC
SSAO3-05-0BPC**
SSA03-04-0BPC
SSA04-06-0BPC

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

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

Laboratory control
samples (%R) (I)

GOH190584

SSAL4-04-0BPC
SSAL4-05-0BPC
SSAN6-09-0BPC
SSANG6-08-0BPC
SSAO3-04-0BPC

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)

GOH190584

SSAN5-04-0BPC

OoCcDD

J (all detects)

Project Quantitation Limit
(exceeded range) (e)

GOH190584

SSA04-06-0BPC

OCDF

J (all detects)

Project Quantitation Limit
(exceeded range) (e)

GOH190584

SSAKS3-08-0BPC
SSAL4-04-0BPC
SSAL4-05-0BPC
SSAN6-09-0BPC
SSAN6-08-0BPC
SSAN5-04-0BPC
SSAO3-05-0BPC**
SSA03-04-0BPC
SSA04-06-0BPC

All compounds reported

below the PQL.

J (all detects)

Project Quantitation Limit
(sp)

GOH190584

SSAK3-08-0BPC
SSAL4-04-0BPC
SSAL4-05-0BPC
SSANG6-09-0BPC
SSAN6-08-0BPC
SSAN5-04-0BPC
SSAO3-05-0BPC**
SSA03-04-0BPC
SSA04-06-0BPC

All compounds reported by

the lab as estimated
maximum possible
concentration (EMPC)

JK (all detects)

Project Quantitation Limit
x

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOH190584

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\PCS\24089F21.T34




Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOH190584

No Sample Data Qualified in this SDG
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LDC #:.__24089F21

Tronox Northgate Henderson

SDG #__G0OH190584
Laboratory: Test America

VALIDATION COMPLETENESS WORKSHEET

Stage 2B/4

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

Date:_/ 0/ é ’//; o
Pa:ee: [ of /
Reviewer:

2nd Reviewer.___Q—

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

Validation Area Comments
1. Technical holding times A Sampling dates: & / / > / ) D
1. HRGC/HRMS Instrument performance check A !
ii1._{ initial calibration A
IV. | Routine calibration/tgx~ A
V. Blanks S VJ
V1. | Matrix spike/Matrix spike duplicates sw SBOS -~ 2Y BPe MS / D
VII. | Laboratory control samples \S\*J Les
VIiI. | Regional quality assurance and quality control N
IX. | Internal standards ) A v
Target compound identifications A Not reviewed for Stage 2B validation.
Xl. { Compound quantitation and CRQLs S Not reviewed for Stage 2B validation.
Xll. | System performance A Not reviewed for Stage 2B validation.
Xill. | Overall assessment of data A ‘
XIV. | Fieid duplicates N
XV. | Field blanks ‘\}
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank

Validated Samples; ** Indicates sample underwent Stage 4 validation

SW = See worksheet

FB = Field blank

EB = Equipment blank

1 SSAK3-08-0BPC 11l 0325 25V 21 31
2 | SSAL4-04-0BPC 12 22 32
3 | SSAL4-05-0BPC 13 23 33
4 | s5ANB-09-0BPC 14 24 34
5 | SSAN6-08-0BPC 15 25 35
6 | SSAN5-04-0BPC 16 26 36
7 | SSA03-05-0BPC** 17 27 37
8 | SSA03-04-0BPC 18 28 38
9 | SSA04-06-0BPC 19 29 39
10 20 30 40
Notes:

24089F21W.wpd



LDC #_ 240¥F Fr) VALIDATION FINDINGS CHECKLIST Page._/ of _*
SDG #_ A~ cowm Reviewer: .
4 .
2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validatiop Area

Yes | No | NA Findi‘ngsIComments

All technical holding times were met.

\

Cooler temperature criteria was met.

nce.

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)?

MAVANAYA

Was the mass resolution adequately check with PFK?

Was the presence of 1,2,8,9-TCDD and 1,3.4,6,8-PeCDF veriﬁed?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?

Did all calibration standards meet the lon Abundance Ratio criteria?

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

ANEAVAWRA

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

A

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

Did all routine calibration standards meet the lon Abundance Ratio

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

Was a method blank performed for each matrix and concentration?

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

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

Was an LCS analyzed for this SDG?

A

Was an LCS analyzed per extraction batch?

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

DXN-SW80.DOC version 1.0



LDC# Hb¥Ar?™ ] VALIDATION FINDINGS CHECKLIST Page:._ 2of _*
SDG #._ .t cowtn Reviewer:
7 .
2nd Reviewer: @

Regio

Were performance evaluation (PE) samples performed?

AVA

Were the performance

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

/
Was the minimum S/N ratio of all internal standard peaks > 10? _ -~ ’

arg
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?

7
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?
e
-

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?

R Sl

Field duplicate pairs were identified in this SDG. el

Target compounds were detected in the field duplicates.

T

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-SW90.DOC version 1.0



JANJWOD

;S3J0N

4Q0dH |eloL “A

QAaOXH iejol "L

40@0dH-8'L'9'¥'€'C'L "0

4a%ed-8'L'v'e'e T

aaoxH-6'g‘'L'ez’L 3

4QOxH [BloL "X

agosed leel ’'s

4AQ0XH-6'8'2'€'2'L 'N

4008d-8'2L'€C'L I

aaoxH-g'L'9'e'2't 'a

4008d (B0 "M

aaslielol o

4aOXH-8'2'9'v'e'T W

4401-8°2'€'C 'H

aaoxH-g'L'v'e'e’t 0

4001 [8loL A

4000 ©

400XH-8'2'9°€C'L 1

addo o

aqgoed-8'2'e’e’L ‘g

aaodH 1elol 'n

400dH-6'8'L'Y'€2'L 'd

JAQOXH-8'L'V'E'T L M

aaodH-g'2'9'v'e'z'L 4

aaol-g'L'e'e v

13IFHSHHUOM SONIANI4 NOLLVAITVA

(0628 POUIBN 9¥8 MS Yd3) sueinjozusqiQ/suixoid SWHH/ODYH :AOHLIW




12’ 06SHNVTA\06UIXOI\SISBYSHIOM UCHERIBALA

“.N. ‘POIOS}AP JoU Se pajiienb a1am UOIBIJUSOUOD YUB|] POYISLU S} SSLI} BA UIYNM SJIBUILLBIUOS |
INJWIALVYLS ONIMOTTOLA FHL A9 Q3I4ITVND JH3M GA10810 LON SLINS3H 1TV "a@31dITvND LON FHIAM SLINSIH a310dID

\ ‘] S* T 0
-m.lm. \ .\
&:)T%m TS& €0
uoneoynuap| ejdwes X(n., = ai yueig _
:sojduies pajerdossy QMI :ojep sishjeue yuelg  //< ¢/ § :91EP UonORAXa YU
v\,wR S \ ! oX \ /¥ © ¢$PRJBUILIBIUOD YUE(] moﬁwE sy} Sep

¢ pawioyad sem uonoelixe a|dies B JaAsUSYM PUB Xilew yoes Joj pawiopad yuelq poyisw e Sepn
4 $YUB|g PoylaW B LM pajeloosse sojduies |[B 919\
\U%\v\b .__<\z__mmum=zcmc_Qmwcozmm:co_nmo__aamuozzum;osmcmwco:mw:a__mho:,o_mnwco:mo_,,__m:cmmmmmmm_

(0628 POUYISIN 978 MS Vd3) sueinjozuaqiq/suixold SINYH/ODYH :AOHLIN

-IoMaIneY puZ
IOMBINSY , sjuelg

—7 107 " ebed 13IHSHHOM SONIANI4 NOLLYAITVA f24L 8 ahe #001



12’06ASN

sl s s g e~ A A ]~ ]~ —] —]|
~t Ny~~~ ~]~N 4 ~~] ~) ~] ~] ~]
st g ] ] ~f ] Al ]}~ ~] —~]| —}] —]|

_ e~~~ ~

(
( )
( )

( )
( ) ( )
, ( ) ( )
) JR,A\ /- ( ) ( ) ( )
A0S Xpd grel ) ( ) SAe g S ) _ d/lsv
1 e oV o ( ) ponse  eTen 7 i I s 2d9rC -cagds :
__ suopesyijent so|duieg pajejoossy (sHwi) ady (sHwI) ¥% (spuw) ¥% punoduiod al asw/sin sjeq #
asw SW

ESHUI DD 8y ulyIm (ady) seoualayip Jusosed aAe|al 3y} pue (H%) salianodai Juadiad QSIN/SIN 243 219p K/ A
¢Xuyew yoes Jo sejdwes Oz A1ons pazhjeue QSIN/SIN B SeM VIN N A
"J8lBM / [10S "ASIN/SIN
P8jeIo0SSE U SABY JOU SBOP XUjewW Yolym 8jedipul ‘ou §| ¢OQAS Siu} ul Xulew yoes 104 pazAjeue (QSIN) sleoldnp ayids xujew pue (S exids Xujew e aiep /N
"WW/N., Se payuspl aJe suofjsenb sjqeojjidde JoN °,N, paiamsue suofsenb |je Joy mojeq suoneoyijenb ass as

(0628 POUIOIN 918 MS Vd3) Sueinjozuaqiq/suixold SWHH/ODYH :dOHLIN

7D emansy pug
C —/ -emenay sajedljan( 9)idg XLiJeN/a)idS X1
49 ebed 1IIHSHYOM SONIANI NOLLVAITVA \A&hllll\ms Az #9001




L2'06SDTN0BUXOIQ\SISBUSHIOM LOTERIBALA

—

~ | — |} ~— 1

—_

~ Ny 4Ny N N~ N~~~ ~] ~]~] ~}~] ~

e~y 4Ny~~~ ~~~ N~ ~] ]

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

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

Q s97
oV fmoO 0\\ ﬂi\ -
(1) ditm/-r [1¥ ) Al-cR ol 3 G ases <« €0
suonesyiend so|dweg pajelsossy (sywi) ady (sywn) % (sywi) ¥% punodwo?) aoual9IdY/Al qe ajeq #
asol $01
&SHWI DO ayy uiyim (Qdy) ooualayip juassad aAle|al pue (HY,) Salianooal Jusdsad SO oyl aIap\ 7] A
¢pawiopad sem uonoelixs sjdwes B JaASUBUM JO XIjew Yyoes 1o} sajdwes oz Alene pazhjeue SO B SBA V/IN N
¢pauinbal g1 B sep VINRK X

:JOMBINDY pPuZ
A m IoMaInsYy

1\106|\|”®mmn_

"Y/N.. Se paljjuap: aie suoisanb sjqeoydde JoN °,N, paiamsue suonsanb (e Joj mojeq suoieoienb eas a5l

(0628 POUISIN 9¥8 MS Yd3) sueinjozuaqia/suixold SINYH/OOYH :AOHLIN

(S57) sejdwies [onu0) Alojeioqe]

13IHSHMUOM SONIANIA NOILVAITVA

\:Idowﬂwvlaoom
\Aﬂ\m\w@rﬁ #0071




12'06YNDNOD\06UX0IQ\SIODSHION UOHEDIEALA

SUONENO[Ed8] 10} JooUSJOM UOEORIAA UOREINOJED SAWIES 835  :SJUSWIWOY)

(2) %) b i 9
(=) ¥rdl [ 7 T 2
\ Vi 4 \ /£ + I

(2) f3d/ I A S h e ¢ ELEL T e o H

(1) s193ep Hr I Od3 se papodal spunodwod Iy
(ds) speep V/r v 10d mofeq papodal spunodwiod iy

suoljeayliend sojduieg pejejoossy Buipui3 aredures ajeq #

\QA\PIC. o
"(Aressaoau i) sioj0e) Jublom Aip pue suonnijip ajdwes |je 109)ja1 0} pajsnipe alem sTOYD pue uogemuenb punodwod VIN N/A
¢punodwiod ay} ajeyuenb o} pasn (4yY) sioioe} asuodsal aAle|al pue suol uoneyuenb (S)) pJepuels [euiaiul 1931100 SU) SI9AA V/N

"V/N. Se payguapi ale suosanb ajqeoijdde JoN N, pPaJomsue suonsanb jje 1oy mojaq suonesyiienb aas asea|d

(0628 POUIBN 9¥8 MS Yd3) sueinjozuaqiq/suixold SNYH/OOYH :AOHLIN

.Il\lq JOMBIASY pug
13 uemeirey STOY) papoday pue uonepueny punodwo)
10,/ .ebed

133HSMYOM SONIANId NOILVAITVA

[ 2Ae SopT #9007



61" 0TOINNOBUIXOI(\SISBUSHIONM UOREPIIBALA

EEE)
PYEINOIE03] SUI IO %0 01 UIUIIM 551D€ JoU OP SYNSal payiodal USUM SO|dIES PaJelo0SSE PUE SUOREJRIEND JO 151] J0] 188U Sy IOM SBUIPUY UORBIGNES) [eniu] 01 18jay SIusLiWo)

(0@20-2;J) 4000

(QQSH-'8'2'9'v'2°1-0g) GADUH-8°L'9¥ET L
{QaOXH-BL'9ET 1-0;,) QQOXHEL9E T |
(0aoL1-8'2'¢'2-0;,) QQ0L8°2'eT
(4001-8'L'€2-0¢) 4ADI8LEC €

é

{(QQ0dH-'8'2'9'Y'2'1-0;) AQOAH-8£°8'4'€'C'L
(QQOXH872'9°e'Z -0 LAGOXHB L 9E T |

{aa 2T g a

—z £ AT z0-/ =20/ 50/ asa _ (4001-8'2'¢'¢-0g) 4Q01-8'L'E'T Q\s N\V 12/

WAZZSE VAR U 37 ST [ SART | SEE T T %7 3090
7 .m\. € \\ La/ /0 Q\“Q.\_ yea-| (0Q0dH-'8','9'p'2'-0c)) QAOIH-8'L9'V €T’
2/ 7. C/ Le | lz/ /¢! ehe! {aaOxH-87L'9'€Z'1-0,) AAOXH8L'9ET |
%\M\. S-¢ / Lo ¢l @ L[Sk 0O 560 (@a21-8°2'€2-0:) AAOL8LEC

Z A7 A7 150 73 0 <[5 0 I8 30018 L €205 4001 8LET D;\\d\ﬁ oz

asu% asu% PG Sdd) || PSGCJFd) || Uenun duy || (enwn) 35y || (Piepuels |ewseil] eousisjon) punoduion 1eq al Piepuels

4y 44y abeiany abeiany uoneiqie)
peveIeIey || powoded || porenoredey [ popodeg || g

SJMY 8U}Jo e = X
pJepuels |Bulaiul JO UORBUBoUOD = %)
PJEPUE]S [BUIBIU| PBJRIDOSSE JO BalY = Ty

'S4y 9U} JO UCHBIASD PJEPUBIS =
‘punodwo Jo UolERUAdUCD =)
‘punodwiod jo esly ="y

(x/9) « 001 = ASY%
SPJEPUE}S JO JBqUINU/SIYY Y} JO WnS = 4y sbesene

CO)PWI(*)'Y) = Jud
‘suonenojes
Buimojoy ayy Buisn mojaq payiuap! Spunoduwiod 8y} Joj paje|nojesal a1am (QSH %) UONHEIASP pJepuUB)S aAne|al Jusdiad pue ‘ 4y abeiane ((43y) J0joe- asuodsay sAle|ay 8y |

(0628 POUIBIN Yd3) sueinjozusqia/suixold SWHH/OOYH :GOHLIN

5 lemainey pug
Lo/ Jomansy UOREJHHSA UOREINS[ED UCREIqIED [eRiu] fﬂvﬂ\# as
/o ebed 133HSYHOM SONIANIA NOLLVAITVA (24 Lropz #9001



61" OTOINNOBUIXOIaISIaaYSHIOAN UOREDIBAVA

, BSEE)
PSJEINO[BOSI 8L} 10 %0°01 UILHIM 8816€ JoU Op S)NSSI POHOGS] USUM SS[ULIES PSJEI30SSE PUE SUGHESIEND JO 157 J0] TOoUSYIoMm SBUIpUL UOREIqNes [eniu] 03190y :Sjuewiwon

(ad20-9¢) 4090

(QGOdH-'8'2'9'v2'1-D) QDdH 8297 e )
(QAOXH-8'2'9'e'2'1-0g) AADXHB'L9E 2 1
(aao1-8'2€2-0s) QAD1-87 e e
Q001815205 001612 g
—CCL%

(@addH-'8'2'9%2'1-0) aa0dH-8 29V EC T
(@aoxH-8'2'9'e'2"1-0,) AADXH-8'20°e 2 1

(aao1-8'2'e'2-3,) aadL-82'ee STt
</ ¢ -/ 77 b0 LB IR (3001820, 40018 L€ T 3\\\ ¢ \\w 2w7] | ¢
VS 329 [ LZBLT CLLL T el =77 GessrenE T
WwhvES) <95 ASHLY hs ! osl-/ o%// (0Q0dH-'8'2'9'%'21-0,) AQDIH-8 LSV EC |
77 e g xS (-] 2z 3l s 9/ 7 S9/-/ (GAOXH-8'2'9'e'2'1-0)) AASXHBL 9 T 1
24 Qa -/ L] [ 352 ] z5¢ 7 z.5C7 QAo 8L €20, QGO LET
Z5 S Z<-5 Loaz] Loaz | 49/7 L9/7 (4a01-8'2'€'2-0,,) 3Q01-8°2'¢'e Q\QM\& Tiro) b
asy% asy% (PIsC 473/ E«.W\k&& ) (lemup) 39y || (enjun) 39y || (paepuess jeuseju) eouasejon) punoduion ajeq al piepue)sg #
Y] Juy abesoay abesany uoneiqien :
[ POleIOE0sy || POROGSH || POIeMO00y || POHOUSH || PolemIIeIeE || PonoueE—]
Sy eUljouBdN =X ‘SJMY BY} JO UONBIAGP pIEPUEIS = S (x/s) « 001 = ASY%
piepuejs [eulsiul JO UOBHUBIUOY = ¥ ‘punodwuog Jo uolesusIUO) =X SPIEPUE)S JO Jaquunu/s-{y¥ aY} JO Wins = Jyy obelane
Piepue)s [BLISIUI PRJEIDOSSE JO BalY =y ‘punoduwios 4o ealy ="y Co)CWIC0)(Y) = 44
'suole|nojes

Buimojjoj s Buisn mojeq paynuspl spunodwiod sy} 1o} pajeinojesss alom (ASYH%) UOHBIASP PIEpUE)S SAlEe) JusoIad pue 4y abeloAe ‘(44Y) 101084 BSuUOdsey aAnejey By |

(0628 POUBIN Yd3) sueinjozusqiq/suxoid] SINYH/ODNH ‘dOH.13N

JJamaIney puz
ya JI8MaIASY uonedlLIa A uone|nd[e) uoneiqijen feniuj
/107 ebed | 1ITHSHHOM SONIANIH NOILYAITVA [ €363 4 #0a1




6.L"0TONOD\0BUIXOIO\SISBYSHIOM UOHERIBAVA

S}NS8] POIEINOEIS]
30V JO %0 01 UIUIIM S8IDE JoU Op S}insal peiodal UsUm So[dUIES PIJEIOOSSE PUE SUOREORIEND JO 181] 10 JooUSyIOM SBUIpUl UOREIGNE) SURNoy O] J3J0y  (SjusWwo))

(@ao0-2.,) 4020

(QA09H-'8'2'9'v'Z' 1-0g,) QADAH-8'2'8'¥'ET'1

(QQOXH-8'L'9'€'Z'L-0;,) AAOXHB'L'9ET )

{agoL-8'2'€'2-0¢,) AQDL-82'€C

(4001-8'2'€'2-0¢) 4021-8'2'€'C

PR (10,0 ot

(@QodH-'8'2'9'v'T’ von%nx\m.ﬂm_v_m_mg

(QQOXH-8'2'9'e2*T-0;,) QQOXH-8'2'9°E21

AUOrEZt ¢ 0, QUOL8LEC | _St1dd
% ‘b \,w S /ol Jo- ] 50 \ (3A0L-8°2€2-D;) 4A0L-8LETC Q\\w \ L — =YD
\w. &\ hL/ <z L7 7 L7 \..,\v} .\. QUTC=J¢,) 30T0
b b6 </ A4 2o/ (@a0dH-'8'2'9'v'2"1-0,,) AQOIH-8'L'9'Y'EC)
/-5 /.S L1/ L7 / Jal-l (@QOXH-8'2'9'€'2"1-0r)) AQOXH-8'2'9E T 1
h 7@ —z 0 nia 0.®.Q /. 5L-0o {Qa01-8'2'€'Z-0¢) AA01-8°2€T
\« 77 A 77 /Lo LEO _slg-0 (4004-8°2'€'2-0¢)) 4QDL8LET S\N q\m Al -/oD
: % Q% (22) (02) (lenur) (piepuelg |eussju} @3UaJ9}9)) punoduio) ajeq Qi pJepuelg
w E1e ] Sy 2y ebesany uoneqlieD
; ToTeoTeo9 . poRodoy ——popodeg ]

PJEPUEJS [BUISIUI JO UOYPRIUSIUOD = ¥O
pJEpUE}S |BUISJUl PIJEIDOSSE JO BAlY = Ty

‘punodwod jo uoneussuoD = o
‘punodwon jo eary ="y

44y uoneiqied Buinuiuod = 44y

43y abeione uonelqied [eliul = JHY "9AB  1DIBYM

COICWI('O)("Y) = 44y
J9Y "one/(duY - YUY "9AB) , 00} = 8ouBIayIa %

:uoejnoles Buimojjos ayy Buisn mojeq pauiusp
SpUNOdWoo 8y} 10 PeIRINJIBISI S1aM S4MY Uole.qled Bulinuijuod sy pue (s4¥y) siojoe ] ssuodsay aaleley abeiane uoleiqiied [eliul a3 Jo (Q%) eoussayip Juadiad syl

(v6-OL POUIR Yd3) sueinjozuaqiq/suixold SNYH/ODYH :QOHLIN

IOMBIADY puZ
Hm||“._m>>w_>ww_

\ r%...l .abed

J\Qi# 9as

Ledls afre #OT

UOHEORIIS A SJINsoy UOREIqIED auRnoy
1IIHSHIOM SONIANIH NOILYAITVA




6.1 D TONOD\OBUIXOIQNSISBUSHIOM UOEPHEALA

SRR EREY
SUY 7O %0 01 UIJIM 591D Jou Op Synsal pspods] UsUm So|dUIES PAJE[OOSSE PUE SUOREOHIEND JO 151] 10} J88USHIOM SPUIpUY UONBIGNES) SUNnoY 0] J8j3y  :SlUsWwo))

]\ll@mw@.w&
(QQOdH-'8°L'9'v'2'1-0¢,) QADIH-8 87T T}
aoof-w.h.@.gox:-wﬁ_o,m.m_F
_ . e e Saegd
\. &/ A Y o/ ' LLRO (4a01-8'2'€'2-0¢,) 4001-8'2'¢'2 D\\\ \F e
.\n.\ .\4(\. \ww\ \Nmu%.\ N%\.\ U300,/ 3000
/€ /- x [z A/ ar -1 (QQOdH-'8'L'9'v'2"1-0¢,) GADCH-8'L'9'Y'E'T")
75 Y-S ¢/ 39/ a7 (QQOXH-8'L'9'€'2"1-0,) QAOXH-8'2'9'€ ') .
LA fo 8 Fll z3C( A ay (Qa01-8'2'€2-0;) AQOL8'LET [a:[ 1.3
o / 0 77 L7 7 Lol 1 (4001-8'2'¢'2-0¢)) 400L-8'2'€'T 3\\\m\\w S]-p9? || T
\ - \\rM; Qﬂf\ \uml\ .A\&N\ {QQqUT~J, ) U0
' 2 -/ 2 -/ ozt-/ B\m.\ oAl -/ (QQOdH-'8'2'9'v'Z"1-0;)) AADAH-8'L'9'V'E'T'L
/] / -/ 8/-/ x7/ S9! ¥ (QQOXH-8'L'9'€'2'1-0¢,) QQOXH-8'L'9'E'Z'}
A -z 3 s/-/ s/ -z, 5¢°/ {0ad1-872'€'2-0,) AA01-87 €2 < [s:h
< 0 < -0 L1 el T%Z (4004-8'2'€'2-0¢,) 4001-8°L'¢'T Q\\\u as-»7 ||t
Q% Q% (00) (09) (lentui) (piepuelg [euIR)U 8OUBIB)EY) punodwiod sjeq aiprepueig || #
ENTY 44y 4y abelaay uone.qtied
[ pofenofeosy pepodey pepodsy |
piepuejs |BUJRIUI JO UOREAUSDUOD = ¥D ‘punoduwiod o uopeUSOUDY) =79

piepue)s [BUIBYUI PRIBIDOSSE JO BAIY = My ‘punodwon jo ealy ="y

44y uoneIqIed BuinuRuod = 4y

CO*WI*ONY) = 44y
44y ofesone UOHEIGHED [BNIUI = 44N "9AB  BISUM JUY eAe/(JHY - 44y "9AR) , 001 = 8duaIRPIq %

:uoyenoles mc_>>o__.£ ay) Buisn mojeq painuspl
spunodwod ay} o} paje|nojessl a1am sS4y Uolelqied Buinuiuod auy pue (S43y) si0joe 4 asuodsay aAle|ay abelaAe uolelqied [eriul ayy Jo (%) eousiayip Jusdlad ay

(v6-OL POUISIN Yd3) sueinjozuaqia/suixoiq SIWNHH/ODYH :AOHLIN

P .Jemainey pug
T emainey UOIESIJIISA S}nsay uoneliqije) aunnoy , oo 27 #9908
w.%o,.\ll“mmm& JIIHSHMHOM SONIANI4 NOILVAITTVA Szzl3ohC # 007



12°06070SONOBUIX0IQ\SIBaYSHIOM UCHEPIBAVA

_ IR E R EREY
5110 9,070 Ul 55108 10U Op SYNSa] peuodal UsUMm SS[dWES PajEio0SSE PUE SUONBDINEND JO 151 10} 199USIOM SOUIPUT S|dWES [0J1U00) AlOJEIoge ] 0 J9jay :Sjusliwo)

Yy v Dol o/ % it T | aoc 3650
sZ Sb \ S5k \ 0ol 400068 LT et
L4 fobs \ S Xb \ 00/ QAOXH-BLVET T
90! 99/ _ 70l | ool Ga0d 8L ETT
3L YA 7V b ) v av GO 8LE2
m a_l fal/a Wi _
ady AJBADDBY JU8dled Aeaooey Juedlad Bd) (lo/6d ) punodwio)

uopénussucH peppY

TSI 171891 GSO T _ SO T s|dweg payidg oy|dg

Srd— ccS< <o 0ISOT

AJeaoosl JUaosed sjeondnp sidwes j0nuod Aojesoge = SO Kiano0s. Jueosad siduies joau00 AjorioqeT = SO (@so1+S0WZ.1asD1 -89 = AdY

pappe |ds = vS
uopesueouod ojdwes poNidS = OSS  OJOUM VS/OSS . 001 = AieAoosy %,

:uone|nojen Bumojio} ey} Buisn mojaq payiiuepl spunoduwod ey 1oy
paie|nojeoal asem (sjqeolidde y1) sieondnp sjdwes |04u00 Alojesoqe| pue ejdwes jouoo Aojeioge) 8y} Jo (QdY) eoualeyiq usdiad aAne|ey pue (H%) SeleAodal juediad 8y,

4 (0628 POUISN 9¥8 MS Vd3) sueinjozusqig/suixoid SW/OO ‘GOHLIW

i& oas

(234 o= #O0]

TR, Jemainey pug .
INuml.;mBmSom UONESPIISA S)nsay sjdwieg jo13lic) Alojeioqe|

~ j07 " ebed L3IIHSHYOM SONIANIJ NOILVAITVA




12°0610.L\06NIXOIQMHM\SO0adMYD
piepusis bm>oomh\~uchm«c_ =g
#8668} =
£06596'9€ = 10,, SSEE00°E} = O,
£98896'FE = [0, 00000021 = O
SIEYEE'SH = O §28.00'} = H
‘PaSN 81am sessv a)pifonu Buimoljoy sy ()
Mdd ‘4480 pielol [8226°08t}
34ao0 010 0"H'D v+ SGS. 'S
(s) aaoxH “0°104"10s7H Oes v+ 6258°€0p
(s) aaoxH . 0195105 H Ou 2+ 6558° 10V
QaoxH 20%10:"10s°H D v+ 218168
QaaoxH 010:%10s"H0 2+ 9518'68¢
(s) JaoxH OO 10s"H O, 2+ 0l98°8¢
(s) 3aoxH O°10sH™ 0, W 6£98'€8¢
/ 4QoxH O%0:5"10e°H*0 v+ 8/18'6.¢
4Q0%H 010 10:"HD Z+IN 8028'6.¢ £
Mdd %4 Moo [2626'psE)
o 3daodH 0l0:°10"H%'0 2+ v26.°60¥
Mdd 40 HOOT [8s26°22p] (s) aaosd 200 10s°H? O v+ 6168'69¢
3daog 040:805%'D y+IN SLI9ELS (s) gaoed 010" 106" H Dy 2+ 6v68°29¢
{s) aaoo *0%0u"106% Oer v+ 0SLL Vi aaosd 07104 10s"H™ 0 r+N 9158'/5¢
(s) aaoo 010610565 D1 2+ 08/2°69% agoed 010:"10s:°"H**D THAN 9vse'sse
aaoo O%10£105710 v+ 8YEL 65V . (s) 40084 0%10:%10s:"H "0, v+ 0.68'65E
aaoo 010:£49¢:%'0 2+ 1L80°28Y | () Jaoed 010" 10s"H O, 2+ 0006°15E
4000 0%0:%105%0 +IN 66€L'Sbb 30084 O19:710s°"H*"D v+ 2958'1pE.
4000 OI010%'D Z+HW 82bL Lbp S 4a0°d Ol0#"10s:"H'O 2+ 2658688 4
Md4d e} MOOT [s226'0et) Md ®4°0 Moo [z6L6'vgE]
AdAoN 070 105H™ 0 P+ S912'6LY IdAOXH Ol 10" H0 2+ v9£8°528
(s} agodH 0710 10H Oe v+ ovigLey (s} aaot 01045105 H? Ot 2+ 8E£6'66€
(s) agodH 010 10H Oe Z+N 6918°5eh () aaoL 0" 10w"H* 00 W 8926'16E
agodH *0%0u%10:H*0 +IN V1IN 47 aaol 0105 10:"H*0 2+ 9£68°'12¢
aaodH 20104 10:H*O 2+ 19LL°E2Y aaol 0"10s"H0 W €968'618
400dH o_oam_oszwoe 2+ 02286}t (s) daoL OlO"10s"H0,,, Z+n 68E6°L1E
i (s) 4a0dH ,0%10aH"0;, W 0528'LLy (s) da01 O"10x"H*D,, W 6LYE'GLE.
g 400dH 040,510, HO b+ 884.'60F d4ao1 010510 H*D Z+N 2868°508
4Q0dH 01010 H™0 2+ 818.°20¥ v dJaoL O"10s"H™D W 9106°s0¢ 1
e)Ajeuy uopisodwo jejuswie|y aj uoj @SSeN ejeinody | Joyduoseq olAjeuy uojyisoduwiog jejustuejy q\j uoj @SSeW ejeanooy | Joyduaseq
$3400d/sAdad Jo sishjeuy SWHH/ODYHH 40} palojjuoly suoj




woc #: = 1087 F W VALIDATION FINDINGS WORKSHEET page: /ot /

SDG #: A cQur Sample Calculation Verification Reviewer:
7 2nd reviewer:

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

N/A Were all reported results recalculated and verified for all level IV samples?
Y /N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results?
Concentration = (A }(,}(OF) Exampte:
(A RRFHV)(%S)
A, = Area of the characteristic ion (EICP) for the Sample |.D. # / o . oc DF
compound to be measured
A, = Area of the characteristic ion (EICP) for the specific
internal standard
L, = Amount of internal standard added in nanograms Conc. = ( / 7 22 gquap yaa() ) D)
n
v, = Volume or weight of sample extract in milliliters (mf) -
or grams (g)-
RRF = Relative Resporise Factor (average) from the initial = ’ 7 g1{
calibration fa 9_
Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample 1D Compound [{ ) { ) Qualification

RECALCo0.21



LDC Report# 24089G21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: August 13, 2010

LDC Report Date: October 15, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOH190600

Sample Identification

SSAL3-07-0BPC
SSAK8-10-0BPC**
SSAK8-09-0BPC
SSAK8-07-0BPC
SSANG-03-0BPC
RSAN7-0BPC
SSAQO7-03-0BPC
SA44-0BPC
SSAP3-01-0BPC
SSA04-01-0BPC**
SSAKS-05-0BPC
SSAKS-07-0BPC
SSAK8-07-0BPCMS
SSAK8-07-0BPCMSD

**|ndicates sample underwent Stage 4 review

VALOGIN\TRONOXNG\PCS\24089G21.T34 1



Iintroduction

This data review covers 14 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.

V:ALOGIN\TRONOXNG\PCS\24089G21.T34 2



The following are definitions of the data qualifiers:

J+

J-

Ud

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A
P

None

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

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

Indicates the data was not significantly impacted by the finding, therefore qualification was
not required.

VALOGIN\TRONOXNG\PCS\24089G21.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 perfofmance 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.

11 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:

VALOGIN\TRONOXNG\PCS\24089G21.T34 4



Extraction

Method Blank ID Date Compound Concentration Associated Samples
0237235-MB 8/25/10 ocDD 0.23 pg/g All samples in SDG
1,2,3,4,7,8-HxCDF 0.13 pg/g GOH190600
1,2,3,6,7,8-HxCDF 0.10 pg/g
1,2,3,4,6,7,8-HpCDF 0.39 pg/gy
1,2,3,4,7,8,9-HpCDF 0.11 pg/g
OCDF 0.70 pg/g

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

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
not within QC limits for several compounds. Since the sample concentration was greater

than the spiked concentration, 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.

VIIi. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

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

UJ (all non-detects)

Sample Internal Standards %R (Limits) Compound Flag AorpP
SSAKS8-10-0BPC** *C-0CDD 35 (40-135) ocDD J (ali detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSAK8-09-0BPC *c-0CcDD 34 (40-135) OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
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Sample Internal Standards %R (Limits) Compound Flag AorP
SSAKS-07-0BPC #c-0cDD 27 (40-135) ocbb J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSA07-03-0BPC *®¥c.ocDD 38 (40-135) OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSAK3-05-0BPC ®C-1,2,3,4,6,7,8-HpCDD 32 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
*c-ocDD 27 (40-135) ocDD UJ (all non-detects)
%C-1,2,3,4,6,7,8-HpCDF 34 (40-135) OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

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:

Compound Finding AorP

Sample Criteria . Flag

SSAL3-07-0BPC
SSAK8-09-0BPC

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

Sample result exceeded
calibration range.

Reported result should be
within calibration range.

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

SSAKS8-10-0BPC** 1,2,3,4,6,7,8-HpCDF Sample result exceeded Reported result should be {J (all detects) P

SSAK8-07-0BPC OCDF calibration range. within calibration range. . J (all detects)
RSAN7-0BPC 2,3,7,8-TCDF Sample result exceeded Reported result shouid be |J (all detects) P
SA44-0BPC 1,2,3,4,6,7,8-HpCDF calibration range. within calibration range. J (all detects)

OCDF J (all detects)
SSA04-01-0BPC** | OCDF Sample resuit exceeded Reported result should be |J (all detects) P

calibration range. within calibration range.
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1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

Sample Compound Finding Criteria Flag AorP
SSAK3-05-0BPC 2,3,7,8-TCDF Sample resuit exceeded Reported result should be  }J (all detects) P
SS5AK3-07-0BPC 1,2,3,4,7,8-HxCDF calibration range. within calibration range. J (all detects)

J (all detects)
" |J (all detects)
J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG All compounds reported below the PQL. - J (all detects) A
GOH190600
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP
All samples in SDG All compounds reported by the lab as estimated JK (all detects) A
GOH190600 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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH190600

SDG Sample Compound Flag AorP Reason

GOH190600 | SSAK8-10-0BPC** ocDD J (all detects) P Internal standards
SSAK8-09-0BPC UJ (ail non-detects) (%R) (i)
SSAK8-07-0BPC OCDF J (all detects)

SSAQ7-03-0BPC UJ (all non-detects)
GOH190600 | SSAK3-05-0BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards
oCcDD UJ (all non-detects) (%R) (i)
OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

GOH190600 | SSAL3-07-0BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation

SSAKs8-09-0BPC 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)

GOH190600 | SSAK8-10-0BPC** 1,2,3,4,6,7,8-HpCDF J (all detects) P Project Quantitation

SSAKS8-07-0BPC OCDF J (all detects) Limit (exceeded
range) (e)
GOH190600 | RSAN7-0BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
SA44-0BPC 1,2,3,4,6,7,8-HpCDF J (all detects) Limit (exceeded
OCDF J (all detects) range) (e)
GOH190600 | SSAO4-01-0BPC** OCDF J (all detects) P Project Quantitation
Limit (exceeded
range) (e}

GOH190600 | SSAK3-05-0BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation

SSAK3-07-0BPC 1,2,3,4,7,8-HxCDF J (all detects)’ Limit (exceeded
1,2,3,4,6,7,8-HpCDF J (all detects) range) (e)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)

GOH190600 | SSAL3-07-0BPC All compounds reported J (all detects) A Project Quantitation
SSAKS8-10-0BPC** below the PQL. Limit (sp)
SSAK8-09-0BPC
SSAK8-07-0BPC
SSAN6-03-0BPC
RSAN7-0BPC
SSAQ7-03-0BPC
SA44-0BPC
SSAP3-01-0BPC
SSA04-01-0BPC**

SSAK3-05-0BPC

SSAK3-07-0BPC
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SDG

Sample

Compound

Flag

AorP

GOH190600

SSAL3-07-0BPC
SSAK8-10-0BPC**
SSAKB-08-0BPC
SSAKS8-07-0BPC
SSAN6-03-0BPC
RSAN7-0BPC
SSAO7-03-0BPC
SA44-0BPC
SSAP3-01-0BPC
SSAQ4-01-0BPC**
SSAKS3-05-0BPC
SSAK3-07-0BPC

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

JK (all detects)

Project Quantitation
Limit (k)

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOH190600

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

No Sample Data Qualified in this SDG

Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOH190600

VALOGIN\TRONOXNG\PCS\24089G21.734
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Tronox Northgate Henderson / / 0
LDC #:__24089G21 VALIDATION COMPLETENESS WORKSHEET Date:_/9// 1/
SDG #.__G0H190600 Stage 2B/4 Page:_{ of /
Laboratory: Test America Reviewer:
2nd Reviewer: (’{72

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.

Validati A . C |
. Technical holding times A Sampling dates: % \5 \’ \O
1. HRGC/HRMS Instrument performance check A
.| Initial calibration A
IV. | Routine calibrationAGv— A
V. | Blanks \)\A)
VI. | Matrix spike/Matrix spike duplicates ‘6\’\)
VIl. | Laboratory control samples A Les>
VIil. | Regional quality assurance and quality control N
IX. | Internal standards S \-')
X. | Target compound identifications A Not reviewed for Stage 2B validation.
X|. I Compound quantitation and CRQLs \SV\} Not reviewed for Stage 2B validation.
Xil. | System performance A Not reviewed for Stage 2B validation.
Xlll. | Overall assessment of data A
XIV. | Field duplicates f\{
XV. | Field blanks N
Note: A = Acceptable : ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Stage 4 validation
=0 |l
1 11 | SSAL3-07-0BPC '3'1 SSAK3-05-0BPC 21 | 03 7235 M 31
4 {2 SSAKS8-10-0BPC** l?Z SSAK3-07-0BPC 22 32
L3 SSAK8-09-0BPC 13 |SSAK8-07-0BPCMS 23 33
314 SSAK8-07-0BPC 14 |SSAK8-07-0BPCMSD 24 34
195 SSAN6-03-0BPC 15 25 35
18| {3 RSAN7-0BPC 16 26 36
M7 SSAQ7-03-0BPC 17 27 37
1%118 SA44-0BPC 18 28 38
H[ls__| ssaps-o1-0BPC 19 29 39
{$1110__| SSAO4-01-0BPC** 20 30 40
Notes:

24089G21W.wpd



Loc #_ 24 0¥ g2 VALIDATION FINDINGS CHECKLIST Page: / of %
SDG#__ v~ cowss Reviewer:
7 .
2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validatiop A(ea ’ Yes { No | NA Findings/Comments

All technical holding times were met.

[N

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 uniabeled TCDD isomers < 25% ?

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

Was the mass resolution adequately check with PFK?

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-EeCDF veﬁriﬁed?»

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 ali calibration standards meet the lon Abundance Ratio criteria?

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

\

SN ERRNRR

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 st

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

Was a method blank performed for each matrix and concentration?

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

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

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

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

AAYAN

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

DXN-SW90.DOC version 1.0



Loc#_ 2408442 VALIDATION FINDINGS CHECKLIST Page:_2-of >

1 e

SDG#:_ gt covtn Reviewer: & L
4 .
2nd Reviewer:

Were performance evaluation {PE) samples performed?

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

ANAN

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

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

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

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

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

Did compound spectra contain ali 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

/)
L~
Pad
v
Does the maximum intensity of each specified characteristic ion coincide within + 2
seconds (includes labeled standards)? "
7

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

Was an acceptable lock mass recorded and monitored?

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

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

s
A:%

Field duplicate pairs were identified in this SDG. _

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG. /

Target compounds were detected in the field blanks.

DXN-SW90.DOC version 1.0
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oc #:. 24©OK7G2 /) VALIDATION FINDINGS WORKSHEET Page:__/ of__/
SDG #: g1 cQui Sample Calculation Verification Reviewer:
7 2nd reviewer:

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

Y N/A Were all reported results recalculated and verified for all level IV samples?
N_N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results?
Concentration = {A)(L}{DF) Example:
<J@BR %S
(AJEBRF)(V )} (%S) o 2 0arPpL

A, = Area of the characteristic ion (EICP) for the Sample 1.D. .
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. = { 22017 3 P( !/00 ()) { D]
(ng) (s % . } )
2 . . 21
v, = Volume or weight of sample extract in milliliters (ml) / ‘g (/ 4 7 (01 ﬂ5 {O q

or grams {(g).

RRF = Relative Response Factor (average) from the initial =
calibretion ILS—-/—?-—-é"é /7 2 / }

of = Dilution Factor. /S20.-¥5
%S = Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample D Compound ( ) ( ) Qualification
|

RECALC90.21



LDC Report# 24089H21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: August 23, 2010

LDC Report Date: October 15, 2010

Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOH250498

Sample Identification
EB-08232010
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Introduction

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

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

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the

flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

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

VALOGIN\TRONOXNG\PCS\24089H21.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

J-CAB

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

Indicates the data was not significantly impacted by the finding, therefore qualification was
not required.

VALOGIN\TRONOXNG\PCS\24089H21.TR3 . 3



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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

ll. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

V\LOGIN\TRONOXNG\PCS\24089H21,TR3 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0260402 9/2/10 1,2,3,4,7,8-HxCDD 1.6 pg/L. All samples in SDG GOH250498
1,2,3,6,7,8-HxCDD 1.1 po/L
1,2,3,7,8,9-HxCDD 1.0 pg/l.
1,2,3,4,6,7,8-HpCDD 8.0 pg/L.
ocDD 29 pg/L
1,2,3,4,7,8-HxCDF 1.7 pg/L
1,2,3,6,7,8-HXCDF 2.0 pg/L
2,3,4,6,7,8-HxCDF 1.7 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 2.2 pg/L
1,2,3,4,7,8,9-HpCDF 1.8 pg/L
OCDF 4.0 pg/L

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

Reported Modified Final

Sample Compound Concentration Concentration
EB-08232010 1,2,3,6,7,8-HxCDD 0.97 pg/L 0.97U pg/L
1,2,3,7,8,9-HxCDD 0.67 pg/l. 0.67U pg/L
1,2,3,4,6,7,8-HpCDD 1.3 pg/L 1.3U pg/L
ocDD : 4.4 pg/L 4.4V pg/L
1,2,3,4,7,8-HXCDF 2.9 pg/L 2.9U pg/L
1,2,3,6,7,8-HXCDF 1.7 pg/L 1.7U pg/L.
1,2,3,7,8,9-HxCDF 1.6 pg/L 1.6U pg/L
1,2,3,4,6,7,8-HpCDF 3.2 pg/L 3.2U pg/L
1,2,3,4,7,8,9-HpCDF 2.0 pg/L 2.0U pg/l.
OCDF 8.1 pg/L 8.1U pg/L

Sample EB-08232010 was identified as an equipment blank. No polychlorinated
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

Sampling .

Equipment Blank ID Date Compound Concentration Associated Samples
EB-08232010 8/23/10 1,2,3,6,7,8-HxCDD 0.97 pg/L No associated samples in

1,2,3,7,8,9-HxCDD 0.67 pg/l this SDG

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

OCDD 4.4 pg/L

1,2,3,4,7,8-HXCDF 2.9 pg/L

1,2,3,6,7,8-HXCDF 1.7 pg/t.

1,2,3,7,8,9-HXCDF 1.6 pg/L

1,2,3,4,6,7,8-HpCDF 3.2 pg/L

1,2,3,4,7,8,9-HpCDF 2.0 pg/L

OCDF 8.1 pg/L

VI. Matrix Spike/Matrix Spike Duplicates

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

VALOGIN\TRONOXNG\PCS\24089H21.TR3



VIl. Laboratory Control Samples (LCS)

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

LCS ID Compound %R (Limits) Associated Samples Flag AorP
0260402 1,2,3,6,7,8-HxCDF 136 (76-133) | All samples in SDG J+ (all detects) P
GOH250498

Vill. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standafd recoveries were within QC limits.

X. Target Compound ldentifications

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOH250498 | All compounds reported below the PQL. J (alt detects) A

All compounds reported as EMPC were qualified as follows:

Sample Compound Flag AorP
All samples in SDG All compounds reported by the lab as estimated JK (all detects) A
GOH250498 maximum possible concentration (EMPC)

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

Raw data were not reviewed for this SDG.
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Xill. Overall Assessment of Data
Data flags are summarized at the end of this report if data has been qualified.
XIV. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\TRONOXNG\PCS\24089H21.TR3 7



Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH250498

SDG Sample Compound Flag AorP Reason (Code)

GOH250498 | EB-08232010 1.2,3,6,7,8-HxCDF J+ (all detects) P Laboratory control
samples (%R) (I)

GOH250498 | EB-08232010 All compounds reported J (all detects) A Project Quantitation
below the PQL. Limit (sp)

GOH250498 | EB-08232010 All compounds reported by JK (all detects) A Project Quantitation
the lab as estimated Limit (k)

maximum possible
concentration (EMPC)

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOH250498

Modified Final
SDG Sample Compound Concentration AorP Code
GOH250498 EB-08232010 1,2,3,6,7,8-HxCDD 0.97U pg/L A bl
1,2,3,7,8,9-HxCDD 0.67U pg/L
1,2,3,4,6,7,8-HpCDD 1.3U pg/l
OCDbD 4.4U pg/L.
1,2,3,4,7,8-HxCDF 2.9U pg/L
1,2,3,6,7,8-HxCDF 1.7U pg/L
1,2,3,7,8,9-HxCDF 1.6U pg/l
1,2,3,4,6,7,8-HpCDF 3.2U pg/L
 1,2,3,4,7,8,9-HpCDF 2.0U pg/L.
OCDF 8.1U pg/L

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
GOH250498

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson o
LDC #:__24089H21 VALIDATION COMPLETENESS WORKSHEET Date:_/ oz/”‘/'
SDG #__GOH250498 Stage 2B Page._"of /
Laboratory: Test America Reviewer: 6 %
2nd Reviewer:

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

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

Validation Area Comments
I.__| Technical holding times JAN Sampling dates: £ ) Lb\ 1O
1. HRGC/HRMS Instrument performance check A :
lli. | Initial calibration A
< IV. | Routine calibration/t€v" A
V. | Blanks \5\/\1
VI. | Matrix spike/Matrix spike duplicates N &l Sany LL
VII. | Laboratory control samples ,SV\) L g
VIII. ] Regional quality assurance and quality control N
IX. | Internal standards A
X. | Target compound identifications N
Xl. | Compound gquantitation and CRQLs N
XIl. | System performance N
Xill. | Overall assessment of data A
XIV. | Field duplicates ,\/
XV. | Field blanks Sw b= |\
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment bilank
Validated Samples: @
1 EB-08232010 11| O2od02— 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
{17 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:
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