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LABORATORY DATA CONSULTANTS, INC.

l‘ l ll i “l 1 l 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. August 12, 2010
1100 Quail Street Ste. 102

Newport Beach, CA 92660

ATTN: Ms. Cindy Arnold

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

Dear Ms. Arnold,

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

LDC Project # 23663:
SDG # Fraction

GOE280415, GOF190506 Dioxins/Dibenzofurans
GOF240560, GOF260448
G0G010578

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

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

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

° NDEP Guidance, May 2006
] USEPA, Contract Laboratory Program National Functional Guidelines
for Polychlorinated Dioxins/Diobenzofurans Data Review, September
2005
Please feel free to contact us if you have any questions.
Sincerely,

C=seen

riinda T. Rauto
Operations Manager/Senior Chemist

VALOGIN\TronoxNG\23663COV.wpd
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EDD CHECKLIST Page:_ 1 of 1
LDC #:_23663 Reviewer: JE
SDG #: GOE280415, GOF190506, GOF240560, GOF260448, G0G010578 2nd Reviewer: BC

Tronox Northgate Henderson Worksheet

EDD Area Yes| No [NA Findings/Comments ;

1
RICLE

Were EDD anomalies identified? X

. See EDD_discrepancy_
If yes, were they corrected or documented for the client? X |form LDC23663 081110.doc

Was the final EDD sent to the client? X

EDD_TRONOX_081110-FINAL.DOC version 1.0




Tronox LLC Facility, PCS, Henderson, Nevada
Data Validation Reports
LDC #23663

Dioxins/Dibenzofurans




LDC Report# 23663A21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: May 3, 2010

LDC Report Date: August 9, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOE280415

Sample Identification

SSAK8-06-1BPC
SSAK8-06-2BPC
SSAKS8-06-3BPC
SSAK8-06-1BPCMS
SSAK8-06-1BPCMSD
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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
0152441 MB 6/1/10 1,2,3,4,6,7,8-HpCDD 0.059 pg/g All samples in SDG GOE280415
OCDD 0.23 pg/g
1,2,3,4,7,8-HxCDF 0.094 pg/g
1,2,3,6,7,8-HxCDF  ~ . 0.070 pg/y
1,2,3,4,6,7,8-HpCDF 0.12 pg/g
OCDF 0.13 pg/g
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Sample concentrations were compared to concentrations detected in the method blanks
as required by the QAPP. No sample data was qualified. ‘

Sample FB-04072010-RZD (from SDG GODO090441) were identified as field blanks: No
polychlorinated dioxin/dibenzofuran contaminants were found in these blanks with the
following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L GOE280415
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OoCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L.
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

Vil. Laboratory Control Samples (LCS)

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

VIII. 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

SSAK8-06-1BPC *c-0CcDD 36 (40-135) | oCcDD J (all detects) P
WUJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

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

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

exceptions:
Sample Compound Finding Criteria - Flag AorP

SSAK8-06-1BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be |J (all detects) P
1,2,3,7,8-PeCDF calibration range. within calibration range. J (all detects)
1,2,3,4,7,8-HXCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

SSAK8-06-2BPC 1,2,3,4,6,7,8-HpCDD | Sample resuft exceeded Reported result should be |J (all detects) P
2,3,7,8-TCDF calibration range. within calibration range. J (all detects)
1,2,3,7,8-PeCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

SSAK8-06-3BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be |J (all detects) P
1,2,3,7,8-PeCDF . | calibration range. within calibration range. J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HXCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF ' J (all detects)
OCDF J (all detects)

All compounds reported below the PQL were qualified as follows:
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Sample Finding FIaQ AorP

All samples in SDG GOE280415 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOE280415 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

Raw data were not reviewed for this SDG.

Xll. System Performance

Raw data were not reviewed for this SDG.

Xill. Overall Assessment of Data

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

No field duplicates were identified in this SDG.

VALOGIN\TRONOXNG\23663A21.TR3 7



Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOE280415

SDG Sample Compound Flag AorP Reason (Code)

GOE280415 | SSAK8-06-1BPC OoCDD J (all detects) P Internal standards (%R)

UJ (all non-detects) (i) /
OCDF J (all detects)
Ud (all non-detects)

GOE280415 | SSAK8-06-1BPC 2,3,7,8-TCDF J (ali detects) P Project Quantitation
1,2,3,7,8-PeCDF J (all detects) Limit (e)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HXCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)

GOE280415 | SSAK8-06-2BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Project Quantitation
2,3,7,8-TCDF J (all detects) Limit (e)
1,2,3,7,8-PeCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)

GOE280415 | SSAK8-06-3BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,7,8-PeCDF J (all detects) Limit (e)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)

GOE280415 | SSAKS8-06-1BPC All compounds reported J (all detects) A - | Project Quantitation
SSAK8-06-2BPC below the PQL. Limit (sp)
SSAK8-06-3BPC

GOE280415 | SSAK8-06-1BPC All compounds reported as JK (all detects) A Project Quantitation
SSAK8-06-2BPC EMPC Limit (k)
SSAK8-06-3BPC

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG

GOE280415

No Sample Data Qualified in this SDG
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOE280415

No Sample Data Qualified in this SDG
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LDC #:__23663A21
SDG #.___GOE280415

Laboratory: Test America

Tronox Northgate Henderson
VALIDATION COMPLETENESS WORKSHEET Date:ﬁ/ﬂ
Stage 2B

Page:_/of_[_

Reviewer:

2nd Reviewer: |z>=

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.

[ T| Validation Area Comments

R Technical holding times ?A~ Sampling dates: 5;%5//”

1. HRGC/HRMS Instrument performance check %

1. initial calibration <g‘

V. | Routine ca!ibration/M <A/

V. Blanks ’ ’ﬂ/\/

5 Matrix spike/Matrix spike duplicates m

VII. | Laboratory control samples <é» 2=
VI | Regional quality assurance and quality control N

iX Internal standards A\N

X, Target compound identifications N

XI. | Compound quantitation and CRQLs 4N

Xll. | System performance N
Xill. | Overall assessment of data <A\

-

XV | Field duplicates M

XV _ | Field blanks ﬁl\J o430 -B2D (Foho Godd-( )

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

Validated Samples:

1 | SSAK8-06-1BPC 1 | plesodd-| P> |2 31
2 | ssAks-08-28PC 12 22 32
3 | SSAK8-06-38PC 13 23 33
4 | sSAK8-06-1BPCMS 14 24 34
5 | SSAK8-06-1BPCMSD 15 25 35
5 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23663A21W.wpd
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LDC Report# 23663821

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: June 17, 2010

LDC Report Date: August 9, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOF190506

Sample Identification

SA33-0BPC
SSAN6-06-0BPC
SA200-0BPC
RSAL8-0BPC
RSAK8-0BPC FD
RSAK8-0BPC
SSAK8-02-0BPC
SA70-0BPC
RSAH3-0BPC
SA82-0BPC
SSAK4-01-0BPC
SA167-0BPC
RSAOS3-0BPC
SSAK6-01-0BPC
SSAK3-01-0BPC
SA198-0BPC**

**|Indicates sample underwent Stage 4 review
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Introduction

This data review covers 16 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

lll. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

compounds and less than or equal to 30.0% for labeled compounds with the following
exceptions: '
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Associated Affected
Date Compound %D Samples Compound Flag " | AorP
7/7110 1,2,3,4,7,8-HxCDD 20.3 RSAL8-0BPC 1,2,3,4,7,8-HxCDD J+ (all detects) P
RSAK8-0BPC_FD
RSAK8-0BPC
SA70-0BPC

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
0716172MB 6/28/10 1,2,3,7,8,9-HxCDD 0.078 pg/g All samples in SDG GOF190506
1,2,3,4,6,7,8-HpCDD 0.40 pg/g
oCcbD 1.1 pg/g
1,2,3,4,7,8-HxCDF 0.13 pg/g
1,2,3,4,6,7,8-HpCDF 0.48 pg/g
1,2,3,4,7,8,9-HpCDF 0.37 pg/g
OCDF 0.45 py/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
RSALS8-0BPC 1,2,3,7,8,9-HxCDD 0.37 pg/g 0.37U pg/g
1,2,3,4,6,7,8-HpCDD 1.8 pg/g 1.8U pg/g
ocbD 2.7 pg/g 2.7U pg/g

Samples FB-04072010-RZD (from SDG GO0D090441), FB-04072010-RZC (from SDG
GOD130519), and FB-04062010-RZB (from SDG G0D120488) were identified as field
blanks. No polychlorinated dioxin/dibenzofuran contaminants were found in these blanks
with the following exceptions:

VALOGIN\TRONOXNG\23663B21.T734



Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L RSAL8-0BPC
1,2,3,7,8,9-HxCDD 1.5 pg/L RSAKS8-0BPC_FD
1,2,3,4,6,7,8-HpCDD 2.2 pg/L RSAKS8-0BPC
OCcDD 8.3 pg/L. SSAK8-02-0BPC
1,2,3,4,7,8-HxCDF 1.4 pg/t. SA70-0BPC
1,2,3,6,7,8-HxCDF 1.6 pg/L. RSAH3-0BPC
2,3,4,6,7,8-HxCDF 1.5 pg/l. SA82-0BPC
1,2,3,7,8,9-HxCDF 1.6 pg/L SSAK6-01-0BPC
1,2,3,4,6,7,8-HpCDF 1.3 pg/L SSAK3-01-0BPC
1,2,3,4,7,8,9-HpCDF 1.4 pg/L SSAK4-01-0BPC
OCDF 4.1 pg/l. SA167-0BPC
FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L SSAN6-06-0BPC
1,2,3,6,7,8-HxCDD 0.74 pg/L SA200-0BPC
1,2,3,7,8,9-HxCDD 0.82 pg/L RSAO3-0BPC
1,2,3,4,6,7,8-HpCDD ’ 4.2 pg/L SA198-0BPC**
ocbb 37 po/t.
2,3,7,8-TCDF 0.57 pg/L.
1,2,3,7,8-PeCDF 0.96 pg/L
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HXCDF 1.1 pg/L
1.2,3,6,7,8-HXCDF 0.96 pg/L.
2,3,4,6,7,8-HxCDF 1.0 pg/L.
1,2,3,7,8,9-HxCDF 1.0 pg/L
1,2,3,4,6,7,8-HpCDF 2.1 pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/L.
OCDF 6.7 pg/L
FB04062010-RZB 4/6/10 1,2,3,7,8,9-HxCDD 0.68 pg/L. SA33-0BPC
1,2,3,4,6,7,8-HpCDD 2.5 pg/l.
OoCDD 6.2 pg/L
2,3,7,8-TCDF 2.7 pa/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 0.82 pg/L.
1,2,3,7,8,9-HxCDF 0.94 pg/L
1,2,3,4,6,7,8-HpCDF 1.8 pg/L
1,2,3,4,7,8,9-HpCDF 1.2 pg/l
OCDF 4.4 pg/l.

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

VI. Matrix Spike/Matrix Spike Duplicates
The laboratory has indicated that there were no matrix spike (MS) and matrix spike

duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

VIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.
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Vill. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag AorP
RSAK8-0BPC_FD *C-1,2,3,4,6,7,8-HpCDF 34 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
*C-1,2,3,4,6,7,8-HpCDD 39 (40-135) | OCDD UJ (all non-detects)
**c-0CcDhD 26 (40-135) | 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
RSAKS8-0BPC ¥c-ocbhD 31 (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
a Stage 4 review was performed. Raw data were not evaluated for the samples reviewed
by Stage 2B criteria.

Xl. Project Quantitation Limit

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

exceptions:

Sample Compound Finding Criteria Flag AorP
SA33-0BPC 1,2,3,4,6,7,8-HpCDF | Sampile resutt exceeded Reported result should be |J (all detects) P
SSAN6-06-0BPC OCDF calibration range. within calibration range. J (all detects)
SSAK8-02-0BPC
SA198-0BPC**

SA200-0BPC OCDF Sample result exceeded Reported result should be |J (all detects) P
RSAO3-0BPC calibration range. within calibration range.
RSAK8-0BPC FD 2.3.7,8-TCDF Sample result exceeded Reported result shouid be |J (all detects) P

RSAK8-0BPC

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)
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Sample Compound Finding Criteria Flag AorP

SA82-0BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be |J (all detects) P
1,2,3,4,6,7,8-HpCDF | calibration range. within calibration range. J (all detects)
OCDF J (all detects)

S8AK6-01-0BPC 2,3,7,8-TCDD Sample result exceeded Reported result should be |J (all detects) P
1,2,3,6,7,8-HxCDD calibration range. within calibration range. J (all detects)
1,2,3,4,6,7,8-HpCDD J (all detects)
ocDD J (all detects)
2,3,7,8-TCDF J (all detects)
1,2,3,7,8-PeCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,9-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF ‘ J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOF190506 All compounds reported below the PQL. ' J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOF190506 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

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

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

Xlll. Overall Assessment of Data

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

VALOGIN\TRONOXNG\23663B21.734 8



XIV. Field Duplicates

Samples RSAK8-0BPC_FD and RSAK8-OBPC were identified as field duplicates. No
polychlorinated dioxins/dibenzofurans were detected in any of the samples with the
following exceptions:

Concentration (pg/g)
RPD Ditference
Compound RSAKs-0BPC RSAK8-0BPC_FD (Limits) (Limits) Flags AorP

2,3,7,8-TCDD 23 33 36 (<50) . - -
1,2,3,7,8-PeCDD 67 98 38 (<50) . - .
1,2,3,4,7,8-HxCDD 53 78 38 (<50) - -

1.2,3,6,7,8-HxCDD 95 130 31 (<50) - - -
1,2,3,7,8,9-HxCDD 58 72 22 (<50) - - .
1,2,3,4,6,7,8-HpCDD 320 400 22 (<50) - - -
OoCDD 300 320 6 (<50) - - -
2,3,7,8-TCDF 480 720 40 (<50) - - -
1,2,3,7,8-PeCDF 970 1400 36 (<50) - - -
2,3,4,7,8-PeCDF 510 780 42 (<50) - . .
1,2,3,4,7,8-HxCDF 1300 1800 32 (<50) - - -
1,2,3,6,7,8-HxCDF 1000 1400 33 (<50) - - -
2,3,4,6,7,8-HxCDF 260 340 27 (<50) - - -
1,2,3,7,8,9-HxCDF 230 360 44 (<50) - - -
1,2,3,4,6,7,8-HpCDF 3800 4700 21 (<50) - - -
1,2,3,4,7,8,9-HpCDF 2200 3100 34 (<50) - - -
OCDF 10000 11000 10 (<50} - - -

VALOGIN\TRONOXNG\23663B21.T34 9



Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOF190506

SDG Sample Compound Flag AorP Reason (Code)

GOF190506 | RSAL8-0BPC 1,2,3,4,7,8-HxCDD J+ (all detects) P Routine calibration (%D)
RSAK8-0BPC_FD (©)

RSAKS8-0BPC
SA70-0BPC

GOF190506 | RSAK8-0BPC FD 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)
OoCcDD UJ (all non-detects) (i)
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

GOF190506 | RSAK8-0BPC ocDD J (all detects) P Internal standards (%R)

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

GOF190506 | SA33-0BPC 1,2,3,4,6,7,8-HpCDF J (all detects) P Project Quantitation
SSANE-06-0BPC OCDF J (all detects) Limit (e)
SSAK8-02-0BPC
SA198-0BPC**

GOF190506 | SA200-0BPC OCDF J (all detects) P Project Quantitation
RSAO3-0BPC Limit (e)

GOF190506 | RSAKS8-0BPC_FD 2,3,7,8-TCDF J (all detects) P Project Quantitation
RSAK8-0BPC 1,2,3,7,8-PeCDF J (all detects) Limit (e)

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

GOF190506 | SA82-0BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,6,7,8-HpCDF J (all detects) Limit (e)

OCDF J (all detects)

GOF190506 | SSAK6-01-0BPC 2,3,7,8-TCDD J (all detects) P Project Quantitation
1,2,3,6,7,8-HxCDD J (all detects) Limit (e)
1,2,3,4,6,7,8-HpCDD J (all detects)
oCcDD J (all detects)
2,3,7,8-TCDF J (all detects)
1,2,3,7,8-PeCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,9-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)

VALOGIN\TRONOXNG\23663B21.734
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SDG

Sample

Compound

Flag

AorP

Reason (Code)

GOF190506

SAS33-0BPC
SSANG6-06-0BPC
SA200-0BPC
RSAL8-0BPC
RSAK8-0BPC_FD
RSAK8-0BPC
SSAK8-02-0BPC
SA70-0BPC
RSAH3-0BPC
SA82-0BPC
S8AK4-01-0BPC
SA167-0BPC
RSA03-0BPC
SSAKe-01-0BPC
SSAK3-01-0BPC
SA198-0BPC**

All compounds reported
below the PQL.

J (all detects) A

Project Quantitation
Limit (sp)

GOF190506

SA33-0BPC
SSAN6-06-0BPC
SA200-0BPC
RSAL8-0BPC
RSAK8-0BPC_FD
RSAK8-0BPC
SSAK8-02-0BPC
SA70-0BPC
RSAH3-0BPC
SA82-0BPC
SSAK4-01-0BPC
SA167-0BPC
RSAOS3-0BPC
SS8AK6-01-0BPC
88AK3-01-0BPC
SA198-0BPC**

All compounds reported as
EMPC

JK (all detects) A

Project Quantitation
Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG

GOF190506
Modified Final
SDG Sample Compound Concentration AorP Code
GOF190506 RSAL8-0BPC 1,2,3,7,8,9-HxCDD 0.37U pg/g A bl
1,2,3,4,6,7,8-HpCDD 1.8U pg/g
OoCcDD 2.7U po/g

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOF190506

V:\LOGIN\TRONOXNG\23663B21.T34
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Tronox Northgate Henderson

LDC #:__23663B21 VALIDATION COMPLETENESS WORKSHEET Date:%{(ﬂ
SDG #.___ GOF190506 Stage 2B/4 Page:_lof_/_
Laboratory: Test America Reviewer:

2nd Reviewer: __y~—
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
R Technical holding times Sampling dates: é// 7//&
7 7

1. HRGC/HRMS Instrument performance check

1. Initial calibration

V. | Routine calibration/?&(/

V. Blanks

et Qv:("*

VI Matrix spike/Matrix spike duplicates

Vil. | Laboratory control samples LC <
VIl Regional quality assurance and quality control

IX. internal standards

X. Target compound identifications Not reviewed for Stage 2B validation.
X|. | Compound guantitation and CRQLs Not reviewed for Stage 2B validation.
Xll. | System performance Not reviewed for Stage 2B validation.
Xt | Overall assessment of data
XIV. | Field duplicates =5,+<é

§3\ 32 0L 4 p AR GHA

FR-0467=0lp R2D (Fobo o4t ) FBo40 £20(0-2=28
ND = No compounds?;te—ggdpr {0 Fjé—t(#apl%'[q) (@D’ 20483 )
R = Rinsate TB Trip blank

FB = Field blank EB = Equipment blank

XV. | Field blanks

Note: A = Acceptable
= Not provided/applicable
SW = See worksheet

Validated Samples: ** Indicates sample underwent Stage 4 validation

L= =,

1 | SA33-0BPC £ 11 |SSAK4-01-08PC 21 | o /'75/ TN |31
2 | SSANB-06-0BPC ¢l 12 [SA167-0BPC 22 4 32
3 | SA200-0BPC <} 13 |RSAO3-0BPC cl23 33
4 | RSAL8-0BPC pl 14 |SSAKB-01-0BPC P 24 34
5, | RSAK8-0BPC_FD 15 |SSAK3-01-0BPC p| 25 35
6 ’ RSAK8-0BPC 16 |SA198-0BPC* 26 36
7| 8SAK8-02-08PC 17 27 37
8 | SA70-0BPC 18 28 38
9 | RSAH3-0BPC 19 29 39
10 | SA82-0BPC 20 30 40

Notes:

23663821W.wpd



LDC #é@ Bﬁ VALIDATION FINDINGS CHECKLIST Page:_/ of ==
SDG # Z2.e r=Pzc .t Reviewer_ C ) —
2nd Reviewer: (/~—

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area Yes | No | NA Findings/Comments ~

1. Technical holding times

All technical holding times were met.

NUAN

Cooler temperature criteria was met.

il. GC/MS Instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

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

Was the mass resolution adequately check with PFK?

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

H1. Initial calibration

Was the initial calibration performed at 5 concentration levels?

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

Did all calibration standards meet the lon Abundance Ratio criteria?

NARNENEWNENN

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

IV: Continuing calibration - - -

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

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

Did all routine calibration standards meet_the lon Abundance Ratio criteria?

V; Bianks"

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

validation completeness worksheet?

atrix;spikéMatrix spike diplicates

liwere a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix
“{lin this SDG? If no, indicate which matrix does not have an associated MS/MSD. Soit / e

Water.

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

tory control samples

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?

\
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LDC #q%zi VALIDATION FINDINGS CHECKLIST PageS-of2.
SDG #: 6&%—#‘( Reviewerr CD—

2nd Reviewer:

Vili. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

IX. internal standards

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

~

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

X. Target compound identification

For 2,3.7.8 substituted congeners with associated labeled standards, were the
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the
fabeled 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 al characteristic ions listed in the table attached?

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

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

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

N ODINNIN NN

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

N

Was an acceptable lock mass recorded and monitored?

5(!.'Compound:-quant:tatmn/&hdté'-"-~ R

(RRF) used to quantitate the compound?

Were the correct internal standard (IS), quantitation ion and relative response factor /

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

System performance was found to be acceptable.

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-SW80.DOC version 1.0
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LDC#:23663B21 VALIDATION FINDINGS WORKSHEET Page:_|of _[
SDG#:_See Cover Field Duplicates Reviewer:__ S

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

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

Concentration (pg/g) ‘ (<50) {pg/g) (pg/g) Qualifications
Compound 6 5 RPD Difference Limits (Parent Only)
A 23 33 36
B 67 98 38
C 53 78 38
D 95 130 31
E 58 72 22
F 320 400 22
G 300 320 6
H 480 720 40
| 970 1400 36
J 510 780 42
K 1300 1800 32
L 1000 1400 33
M 260 340 27
N 230 360 44
o 3800 4700 21
P 2200 3100 34
Q 10000 11000 10

VA\FIELD DUPLICATES\23663B21.wpd
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LDC #: ;2%5% VALIDATION FINDINGS WORKSHEET Page:___ /of /

SDG #:M Sample Calculation Verification Reviewer:

2nd reviewer: § /\

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

/ YIN NA 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)(L}(DF) Example:
(AJRRF)(V,) (%)

Area of the characteristic ion (EICP) for the Sample 1.D. | 'é . A
compound to be measured

Ve
i

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

1 = Amount of internal standard added in nanograms Conc. = (_% [ 7 ) ( it ) { )

(ng) (gg?lﬁ’-p) ( ] _047)( [0 )(0%7
V, = Volume or weight of sample extract in milliliters (ml) )
or grams (g).

RRF = Relative Response Factor (average) from the initial = | 20 .‘S _Fe
calibration %

Df = Dilution Factor.
%S = Percent solids, applicable to scil and solid matrices
anly.
Reported Calculatod
Concentration Concentration
# Sample ID Compound { ) ( ) Qualification

RECALCg0.21




LDC Report# 23663C21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: June 21, 2010

LDC Report Date: August 9, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOF240560

Sample Identification

SAG8-0.00BPC
SSAK5-01-0.00BPC
SA75-0.00BPC
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

VALOGIN\TRONOXNG\23663C21.TR3 2




The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

ll. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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 perbent 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\23663C21.TR3 4




Extraction
Method Blank ID Date Compound Concentration Associated Samples
0716172MB 6/28/10 1,2,3,7,8,9-HxCDD 0.078 pg/g All samples in SDG GOF240560
1,2,3,4,6,7,8-HpCDD 0.40 pg/g
ocDD 1.1 pg/g
1,2,3,4,7,8-HxCDF 0.13 pg/g
1,2,3,4,6,7,8-HpCDF 0.48 py/g
1,2,3,4,7,8,9-HpCDF 0.37 pg/g
OCDF 0.45 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
SA75-0.00BPC 1,2,3,4,6,7,8-HpCDD 1.0 pg/g 1.0U pg/g
ocDD 1.6 pg/g 1.6U pg/g

Samples FB-04072010-RZD (from SDG G0D090441) and FB-04062010-RZB (from SDG
G0D120488) were identified as field blanks. No polychlorinated dioxin/dibenzofuran
contaminants were found in these blanks with the following exceptions: ’

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7110 1,2,3,4,7,8-HxCDD 0.89 pg/L SSAKS-01-0.00BPC
1,2,3,7,8,9-HxCDD 1.5 pg/L SA75-0.00BPC
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
ocDbD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/l.
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/t
FB04062010-RZB 4/6/10 1,2,3,7,8,9-HxCDD 0.68 pg/l. SA68-0.00BPC
1,2,3,4,6,7,8-HpCDD 2.5 pg/L
OCDD 6.2 pg/L
2,3,7,8-TCDF 2.7 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HXCDF 0.82 pg/L
1,2,3,7,8,9-HxCDF 0.94 pg/L.
1,2,3,4,6,7,8-HpCDF 1.8 pg/l.
1,2,3,4,7,8,9-HpCDF 1.2 pg/L
OCDF 4.4 pg/L.

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

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
not within QC limits. Since there were no associated samples, no data were qualified.
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 Aésurance and Quality Control
Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.
X. Targét Compound Identifications

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag AorP
SA68-0.00BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be |J (all detects) P
1,2,3,4,7,8-HXCDF calibration range. within calibration range. J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF ) J (all detects)
OCDF J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample ‘ Finding Flag AorP

All samples in SDG GOF240560 All compounds reported below the PQL. J (all detects) A

~ All compounds reported as EMPC were qualified as follows:

VALOGIN\TRONOXNG\23663C21.TR3 6




Sample Finding

Flag

AorP

All samples in SDG GOF240560 All compounds reported as estimated maximum
possible concentration (EMPC).

JK (all detects)

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

XIl. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOF240560

SDG Sample Compound Flag AorP Reason (Code)
-||GOF240560 | SA68-0.00BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HxCDF J (all detects) Limit (e)

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

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

OCDF J (all detects)
GOF240560 | SA68-0.00BPC All compounds reported J (all detects) A Project Quantitation

SSAKS-01-0.00BPC below the PQL. Limit (sp)

SA75-0.00BPC

GOF240560 | SA68-0.00BPC All compounds reported as JK (all detects) A Project Quantitation
SSAKS5-01-0.00BPC EMPC Limit (k)
SA75-0.00BPC

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOF240560

Modified Final
SDG Sample Compound Concentration AorP Code
GOF240560 | SA75-0.00BPC 1,2,3,4,6,7,8-HpCDD 1.0U pg/g A bl
OCDD 1.6U pg/g

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOF240560

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #:__23663C21 VALIDATION COMPLETENESS WORKSHEET Date:%ﬁ&
SDG #__GOF240560 Stage 2B Page._Yof /.
Laboratory:_Test America Reviewer._ Q_—
2nd Reviewer: A

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

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

[ ] Validation Area I l Comments

Sampling dates: é//)f,//o

B Technical holding times

i, HRGC/HRMS Instrument performance check

1. Initial calibration

q&,_
~4
2
V. | Routine calibration/R)Q }
AN
2
ﬁ

V. Blanks /

VI Matrix spike/Matrix spike duplicates

No ase'=t Q;P/ —~ Mo Gl

VI Laboratory control samples /@;

VilI. | Regional quality assurance and quality control N

IX. | Internal standards

X. Target compound identifications N

Xl Compound guantitation and CRQLs 4&1

Xl System performance N

XIlL.{ Overall assessment of data %\

XIV. | Fieid duplicates N

XV__| Field blanks y J EBO4052 ol0-2B ., BB-o40=2/0 ~E_Zf¢

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

1| SA68-0.00BPC < | 11 0/75/17&,1%5 21 31
4 SSAK5-01-0.00BRPC ‘t:l 12 22 32
3 SA75-0.00BPC 13 23 33
4 14 24 34
5 ‘ 15 25 35
5 16 26 36
7 17 27 37
8 18 28 38
g 19 29 39
10 20 30 40

Notes:

23663C21W.wpd
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LDC Report# 23663D21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: June 24 through June 25, 2010

LDC Report Date: August 9, 2010

Matrix: Soil/Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: , TestAmerica, Inc.

Sample Delivery Group (SDG): GOF260448

Sample Identification

SSAR4-04-1.00BPC
SSAR4-04-2.00BPC
SSAR4-04-3.00BPC**
SSAR4-04-1.00BPC_FD
EB06242010-RZD
SSAJ8-01-6.00BPC
SSAJ8-01-6.00BPC_FD
EB0624010-RZB
SSAKS-03-5BPC
SSAK8-03-10BPC
SSAKB-03-15BPC**
SSAKB-03-15BPC_FD**
SSAJ8-02-5BPC
SSAJ8-02-10BPC
SSAJ8-02-15BPC**
EB-06252010-RZD
SSAR4-04-3.00BPCMS
SSAR4-04-3.00BPCMSD

**Indicates sample underwent Stage 4 review
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Introduction

This data review covers 15 soil samples and 3 water samples listed on the cover
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW
846 Method 8290 for Polychlorinated Dioxins/Dibenzofurans.

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

lll. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:
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Extraction
Method Blank 1D Date Compound Concentration Associated Samples
0181166MB 6/30/10 1,2,3,4,6,7,8-HpCDD 4.4 pg/L. All water samples in SDG
ocbD 6.3 po/L GOF260448
1,2,3,4,7,8-HxCDF 3.8 pg/L
1,2,3,4,6,7,8-HpCDF 7.5 pg/t
1,2,3,4,7,8,8-HpCDF 4.8 pg/L.
OCDF 14 pg/L
0182443MB 7/1/10 1,2,3,4,6,7,8-HpCDD 0.13 pg/g All soil samples in SDG
OoCcDD 0.56 py/g GOF260448
2,3,7,8-TCDF 0.10 pg/g :
1,2,3,4,7,8-HxCDF 0.10 pg/g
1,2,3,6,7,8-HxCDF 0.044 pg/g
1,2,3,4,6,7,8-HpCDF 0.21 pg/g
1,2,3,4,7,8,9-HpCDF 0.099 pg/g
OCDF 0.68 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
EB06242010-RZD 1,2,3,4,6,7,8-HpCDD 9.7 pg/L 9.7V pg/L
ocDbD 16 pg/t. 16U pg/L
1,2,3,4,7,8-HxCDF 11 pg/L 11U pg/L
1,2,3,4,6,7,8-HpCDF 20 pg/L 20U pg/L
1,2,3,4,7,8,9-HpCDF 13 pg/t. 13U pg/L
OCDF 53 pg/L 53U pg/L
EB0624010-RZB 1,2,3,4,6,7,8-HpCDD 4.1 pg/L 4.1U pg/L
OoCDD 7.4 pg/L 7.4U po/l.
1,2,3,4,7,8-HxCDF 5.5 pg/L 5.5U pg/L
1,2,3,4,6,7,8-HpCDF 11 pg/l 11U pg/L
1,2,3,4,7,8,9-HpCDF 3.7 pg/L 3.7U pg/L
OCDF 22 pg/L 22U pg/L
EB-06252010-RZD 1,2,3,4,6,7,8-HpCDD 5.0 pg/L. 5.0U pg/L.
OCDD 10 pg/L 10U pg/L
1,2,3,4,7,8-HxCDF 3.9 pa/L. 3.9U pg/L
1,2,3,4,6,7,8-HpCDF 12 pg/L 12U pg/L
1,2,3,4,7,8,9-HpCDF 4.3 pg/L 4.3U pg/L
OCDF 25 pg/L 25U pg/L
SSAR4-04-1.00BPC 1,2,3,4,6,7,8-HpCDD 0.55 pg/g 0.55U pg/g
ocDD 2.7 pg/g 2,7U pg/g
SSAR4-04-2.00BPC 1,2,3,4,6,7,8-HpCDD 0.57 pg/g 0.57U pg/g
OCDD 1.8 pg/g 1.8U pg/g
2,3,7,8-TCDF 0.26 pg/g 0.26U pg/g
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Reported Modified Final
Sample Compound Concentration Concentration
SSAR4-04-3.00BPC** 1,2,3,4,6,7,8-HpCDD 0.37 pg/g 0.37U pg/g
OoCDD 2.2 pg/g 2.2U pg/g
2,3,7,8-TCDF 0.40 pg/g 0.40U pg/g
SSAR4-04-1.00BPC_FD 2,3,7,8-TCDF 0.43 pg/g 0.43U pg/g
SSAK8-03-5BPC 1,2,3,4,6,7,8-HpCDD 0.15 pg/g 0.15U pg/g
ocDD 0.58 pg/g 0.58U pg/g
2,3,7,8-TCDF 0.13 py/g 0.13U py/g
1.2,3,4,7,8-HXCDF 0.20 po/g 0.20U pg/g
1,2,3,6,7,8-HxCDF 0.13 pg/g 0.13U py/g
1,2,3,4,6,7,8-HpCDF 0.37 pg/g 0.37U pg/g
1,2,3,4,7,8,9-HpCDF 0.20 pg/g 0.20U pg/g
OCDF 0.86 pg/g 0.86U pg/g
SSAK8-03-10BPC 1,2,3,4,6,7,8-HpCDD 0.18 pg/g 0.18U pg/g
OocDD 0.73 pg/g 0.73U pg/g
1,2,3,4,7,8-HxCDF 0.095 pg/g 0.095U pg/g
1,2,3,6,7,8-HxCDF 0.085 pg/g 0.085U pg/g
1,2,3,4,6,7,8-HpCDF 0.21 pg/g 0.21U pg/g
1,2,3,4,7,8,9-HpCDF 0.12 pg/g 0.12U pg/g
OCDF 0.76 pg/g 0.76U pg/g
SSAK8-03-15BPC** OocDD 2.1 pg/g 2.1U pg/g
SSAKB8-03-15BPC_FD** ocDD 2.0 pg/g 2.0U pg/g
SSAJ8-02-5BPC 1,2,3,4,6,7,8-HpCDD 0.11 pg/g 0.11U pg/g
OoCcDD 0.70 pg/g 0.70U pg/g
2,3,7,8-TCDF 0.12 pg/g 0.12U pg/g
1,2,3,4,7,8-HxCDF 0.15 pg/g 0.15U pg/g
1,2,3,6,7,8-HxCDF 0.055 pg/g 0.055U pg/g
1,2,3,4,6,7,8-HpCDF 0.30 py/g 0.30U pg/g
1,2,3,4,7,8,9-HpCDF 0.13 pg/y 0.13U pg/g
OCDF 0.62 pg/g 0.62U py/g
SSAJ8-02-10BPC 1,2,3,4,6,7,8-HpCDD 0.25 pg/g 0.25U pg/g
OoCDD 0.74 pg/g 0.74U pg/g
2,3,7,8-TCDF 0.27 pg/g 0.27U pg/g
SSAJ8-02-15BPC** 1,2,3,4,6,7,8-HpCDD 0.49 pg/g 0.48U pg/g
oCcDD 1.2 pg/g 1.2V pg/g

Samples EB06242010-RZD, EB0624010-RZB, and EB-06252010-RZD were identified as
equipment blanks. No polychlorinated dioxin/dibenzofuran contaminants were found in
these blanks with the following exceptions:
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Sampling

Equipment Blank ID Date Compound Concentration Associated Samples

EB06242010-RZD 6/24/10 1,2,3,7,8-PeCDD 4.3 pg/L SSAJ8-01-6.00BPC
1,2,3,6,7,8-HxCDD 3.7 pg/L SSAJ8-01-6.00BPC_FD
1,2,3,7,8,9-HXxCDD 4.1 pg/l.
1,2,3,4,6,7,8-HpCDD 9.7 pg/L
ocDhD 16 pg/L
2,3,7,8-TCDF 5.1 pg/L
1,2,3,7,8-PeCDF 6.7 pg/L
1,2,3,4,7,8-HXCDF 11 pg/L
1,2,3,6,7,8-HXCDF 7.6 pg/L
2,3,4,6,7,8-HxCDF 3.9 pg/L
1,2,3,7,8,9-HXCDF 4.4 pgft.
1,2,3,4,6,7,8-HpCDF 20 pg/L
1,2,3,4,7,8,9-HpCDF 13 pg/L
OCDF 53 pg/L

EB0624010-RZB 6/24/10 1,2,3,4,6,7,8-HpCDD 4.1 pg/L SSAR4-04-1.00BPC
oCDD 7.4 pg/L SSAR4-04-2.00BPC
1,2,3,4,7,8-HxCDF 5.5 pg/L SSAR4-04-3.00BPC**
1,2,3,4,6,7,8-HpCDF 11 pg/L. SSAR4-04-1.00BPC_FD
1,2,3,4,7,8,9-HpCDF 3.7 pg/L
OCDF 22 pg/L

EB-06252010-RZD 6/25/10 1,2,3,4,6,7,8-HpCDD 5.0 pg/L SSAK8-03-5BPC
ocDD 10 pg/L SSAKS8-03-10BPC
2,3,7,8-TCDF 2.9 pg/L SSAK8-03-15BPC**
1,2,3,4,7,8-HXCDF 3.9 pg/L. SSAK8-03-15BPC_FD**
1,2,3,6,7,8-HXCDF 3.3 po/L SSAJ8-02-5BPC
1,2,3,4,6,7,8-HpCDF 12 pg/L SSAJ8-02-10BPC
1,2,3,4,7,8,9-HpCDF 4.3 pg/L SSAJ8-02-15BPC**
OCDF 25 pg/L

Sample concentrations were compared to concentrations detected in the equipment

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

Samples FB-04072010-RZD (from SDG G0D090441) and FB-04062010-RZB (from SDG

G0D120488) were identified as field blanks. No polychlorinated dioxin/dibenzofuran

contaminants were found in these blanks with the following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples

FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L SSAJ8-01-6.00BPC
1,2,3,7,8,9-HxCDD 1.5 pg/l. SSAJ8-01-6.00BPC_FD
1,2,3,4,6,7,8-HpCDD 2.2 pg/L SSAKs8-03-5BPC
ocDD 8.3 pg/L SSAKs8-03-10BPC
1,2,3,4,7,8-HxCDF 1.4 pg/L SSAK8-03-15BPC**
1,2,3,6,7,8-HxCDF 1.6 pg/L SSAK8-03-15BPC_FD**
2,3,4,6,7,8-HxCDF 1.5 pg/L SSAJ8-02-5BPC
1,2,3,7,8,9-HxCDF 1.6 pg/L SSAJ8-02-10BPC
1,2,3,4,6,7,8-HpCDF 1.3 pg/L SSAJE-02-15BPC**
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L
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Sampling

Field Blank ID Date Compound Concentration Associated Samples

FB04062010-RZB 4/6/10 1,2,3,7,8,9-HxCDD 0.68 pg/L SSAR4-04-1.00BPC
1,2,3,4,6,7,8-HpCDD 2.5 pg/L SSAR4-04-2,00BPC
OoCcDD 6.2 pg/L SSAR4-04-3.00BPC**
2,3,7,8-TCDF 2.7 pg/L SSAR4-04-1.00BPC_FD
1,2,3,4,7,8-HXCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 0.82 pg/l.
1,2,3,7,8,9-HXCDF 0.94 pg/L
1,2,3,4,6,7,8-HpCDF 1.8 pg/L
1,2,3,4,7,8,9-HpCDF 1.2 pg/t.
OCDF 4.4 pg/L

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

V1. Matrix Spike/Matrix Spike Duplicates

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

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:

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAR4-04-2,00BPC *c-0CcDD 29 (40-135) | ocDD J (all detects) P
UdJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSAJ8-01-6.00BPC Bc.ochD 33 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
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X. Target Compound Identifications

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

Xl. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag AorP
SSAR4-04-3.00BPC** | 2,3,7,8-TCDF 2nd column confirmation | This compound must be None P
SSAK8-03-5BPC was not performed for confirmed on the 2nd
SSAJB-02-5BPC this compound. column per the method.

S8AJ8-02-10BPC
EB06242010-RZD
EB-06252010-RZD

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOF260448 All compounds reported below the PQL. J (all detects) A

All compounds reported és EMPC were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOF260448 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

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

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

XIll. 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 SSAR4-04-1.00BPC and SSAR4-04-1.00BPC FD, samples SSAJ8-01-6.00BPC
and SSAJ8-01-6.00BPC_FD, and samples SSAK8-03-15BPC** and SSAKS-03-
15BPC_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 SSAR4-04-1.00BPC |SSAR4-04-1.00BPC_FD| (Limits) (Limits) Flags AorP

1,2,3,4,7,8-HxCDD 0.12 0.14 - 0.02 (<2.6) - -
1,2,3,6,7,8-HxCDD 0.24 0.27 - 0.03 (<2.6) - -
1,2,3,7,8,9-HxCDD 0.31 0.27 - 0.04 (<2.6) -

1,2,3,4,6,7,8-HpCDD 0.55 0.73 - 0.18 (<2.6) - -
ocDD 2.7 3.8 - 1.1 (<5.3) - -
2,3,7,8-TCDF 0.57 V0‘43 - 0.14 (<0.53) - -
1,2,3,7,8-PeCDF 0.72 0.43 - 0.29 (<2.6) - -
2,3,4,7,8-PeCDF 0.40 0.33 - 0.07 (<2.6) -

1,2,3,4,7,8-HxCDF 1.1 0.70 - 0.4 (s2.6) - -
1,2,3,6,7,8-HxCDF 0.79 0.46 - 0.33 (<2.6) - -
2,3,4,6,7,8-HxCDF 0.17 0.15 - 0.02 {<2.6) - -
1,2,3,7,8,9-HxCDF 0.27 0.16 - 0.11 (s2.6) - -
1,2,3,4,6,7,8-HpCDF 2.6 1.7 - 0.9 (<2.6) - -
1,2,3,4,7,8,9-HpCDF 0.98 0.57 - 0.41 (<2.6) - -
OCDF ] 6.3 44 - 2.2 (=5.3) - -
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Concentration (pg/g)
RPD Difference
Compound SSAJ8-01-6.00BPC |SSAJ8-01-6.00BPC_FD| (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 0.36 0.26 - 0.1 (<0.54) - -
1,2,3,7,8-PeCDD 1.2 0.7 - 0.5 (=2.7) - -
1,2,3,4,7,8-HxCDD 0.96 0.65 - 0.31 (=2.7) - -
1,2,3,6,7,8-HxCDD 1.5 1.0 - 0.5 (<2.7) - -
1,2,3,7,8,9-HxCDD 1.2 0.90 - 0.3 (=2.7) - -
1,2,3,4,6,7,8-HpCDD 5.6 4.4 - 1.2 (=2.7) - -
OoCDD 7.0 51 - 1.9 (<5.4) - -
2,3,7,8-TCDF 7.9 4.7 51 (<50) - J (all detects) A
1,2,3,7,8-PeCDF 16 9.6 - 6.4 (<2.7) J (all detects) A
2,3,4,7,8-PeCDF 8.6 53 - 3.3 (=2.7) J (all detects) A
1,2,3,4,7,8-HxCDF 30 21 35 (<50) - - -
1,2,3,6,7,8-HxCDF 21 15 33 (<50) . - .
2,3,4,6,7,8-HXCDF 4.6 3.8 - 0.8 (<2.7) - .
1,2,3,7,8,9-HxCDF 4.0 2.7 - 1.3 (=<2.7) - -
1,2,3,4,6,7,8-HpCDF 83 62 29 (<50) - - -
1,2,3,4,7,8,9-HpCDF 35 31 12 (<50) - - -
OCDF 210 150 33 (<50) - - -
Concentration (pg/g)
RPD Difference
Compound SSAKS8-03-15BPC** [SSAK8-03-15BPC_FD**| (Limits) (Limits) Flags AorP
1,2,3,4,7,8-HxCDD 0.21 017 - 0.04 (<2.6) - -
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Concentration (pg/g)

RPD Difference
Compound SSAK8-03-15BPC** |SSAK8-03-15BPC_FD**| (Limits) (Limits) Flags AorP
1,2,3,6,7,8-HxCDD 0.26 0.33 - 0.07 (<2.6) - -
1,2,3,7,8,9-HxCDD 0.34 0.35 - 0.01 (<2.6) - -
1,2,3,4,6,7,8-HpCDD 1.1 1.1 - 0 (<2.6) - -
OCDD 21 2.0 - 0.1 (<5.3) - -
2,3,7,8-TCDF 1.3 1.0 - 0.3 (<0.53) - -
1,2,3,7,8-PeCDF 2.5 2.0 - 0.5 (<2.6) - -
2,3,4,7,8-PeCDF 13 1.2 - 0.1 (<2.6) - .
1,2,3,4,7,8-HxCDF 4.3 4.5 - 0.2 (<2.6) - -
1,2,3,6,7,8-HxCDF 3.2 3.1 - 0.1 (<2.6) - -
2,3,4,6,7,8-HxCDF 0.78 0.72 - 0.06 (<2.6) - -
1,2,3,7,8,9-HxCDF 0.52 0.61 - 0.08 (<2.6) - -
1,2,3,4,6,7,8-HpCDF 12 12 - 0 (<2.6) - -
1,2,3,4,7,8,9-HpCDF 4.8 4.8 - 0 (<2.6) . .
OCDF 24 24 - 0 (<5.3) - -
1,2,3,7,8-PeCDD 2.6U 0.22 - 2.38 (<2.6) - -

VALOGIN\TRONOXNG\23663D21.T34
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Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOF260448

SDG

Sample

Compound

Flag

AorP

Reason (Code)

GOF260448

SSAR4-04-2.00BPC
SSAJ8-01-6.00BPC

OoCDD

OCDF

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

Internal standards (%R)
U]

GOF260448

SSAR4-04-3.00BPC**
SSAK8-03-5BPC
SSAJ8-02-5BPC
SSAJ8-02-10BPC
EB06242010-RZD
EB-06252010-RZD

2,3,7,8-TCDF

None

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

GOF260448

SSAR4-04-1.00BPC
SSAR4-04-2.00BPC
SSAR4-04-3.00BPC**
SSAR4-04-1.00BPC_FD
EB06242010-RZD
SSAJ8-01-6.00BPC
SSAJ8-01-6,00BPC_FD
EB0624010-RZB
SSAK8-03-5BPC
SSAK8-03-10BPC
SSAK8-03-15BPC**
SSAK8-03-15BPC_FD**
SSAJ8-02-5BPC
SSAJ8-02-10BPC
SSAJ8-02-15BPC**
EB-06252010-RZD

All compounds reported
below the PQL.

J (all detects)

Project Quantitation
Limit (sp)

GOF260448

SSAR4-04-1.00BPC
SSAR4-04-2.00BPC
SSAR4-04-3.00BPC**
S8SAR4-04-1.00BPC_FD
EB06242010-RZD
SSAJ8-01-6.00BPC
S8AJ8-01-6.00BPC_FD
EB0624010-RZB
SSAK8-03-5BPC
SSAK8-03-10BPC
SSAK8-03-15BPC**
SSAKS-03-15BPC_FD**
SSAJ8-02-5BPC
SSAJ8-02-10BPC
SSAJ8-02-15BPC**
EB-06252010-RZD

All compounds reported as
EMPC

JK (all detects)

Project Quantitation
Limit (k)

GOF260448

S$8AJ8-01-6.00BPC
S$SAJ8-01-6.00BPC_FD

2,3,7,8-TCDF

J (all detects)

Field duplicates (RPD)
{fd)

GOF260448

SSAJ8-01-6.00BPC
SSAJ8-01-6.00BPC_FD

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

J (all detects)
J (all detects)

Field duplicates
(Difference) (fd)

VALOGIN\TRONOXNG\23663D21.T34
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans

- Laboratory Blank Data Qualification Summary - SDG

GOF260448
Modified Final
SDG Sample Compound Concentration AorP Code

GOF260448 | EB06242010-RZD 1,2,3,4,6,7,8-HpCDD 9.7U py/t. A bl
ocDD 16U pg/L
1,2,3,4,7,8-HxCDF 11U pg/L
1,2,3,4,6,7,8-HpCDF 20U pg/L.
1,2,3,4,7,8,9-HpCDF 13U pg/L
OCDF 53U pg/L

GOF260448 | EB0624010-RZB 1,2,3,4,6,7,8-HpCDD 4.1U pg/L A bl
ocbD 7.4U pg/L
1,2,3,4,7,8-HxCDF 5.5U pg/L
1,2,3,4,6,7,8-HpCDF 11U pg/L
1,2,3,4,7,8,9-HpCDF 3.7U pg/L.
OCDF 22U pg/t

GOF260448 | EB-06252010-RZD 1,2,3,4,6,7,8-HpCDD 5.0U pg/L A bl
OoCcDD 10U pg/L
1,2,3,4,7,8-HxCDF 3.9U pg/l.
1,2,3,4,6,7,8-HpCDF 12U pg/L
1,2,3,4,7,8,9-HpCDF 4.3U pg/L
OCDF 25U pg/L

GOF260448 | SSAR4-04-1.00BPC 1,2,3,4,6,7,8-HpCDD 0.55U pg/g A bl
oCcDD 2.7U pg/g

GOF260448 | SSAR4-04-2.00BPC 1,2,3,4,6,7,8-HpCDD 0.57U pg/g A bi
OoCcDD 1.8U pg/g
2,3,7,8-TCDF 0.26U pg/g

GOF260448 | SSAR4-04-3.00BPC** | 1,2,3,4,6,7,8-HpCDD 0.37U pg/g A bl
ocDbD 2.2U pg/g
2,3,7,8-TCDF 0.40U pg/g

GOF260448 | SSAR4-04- 2,3,7,8-TCDF 0.43U pg/g A bl

1.00BPC_FD

GOF260448 | SSAK8-03-5BPC 1.2,3,4,6,7,8-HpCDD 0.15U pg/g A bl
OoCDD 0.58U pg/g
2.3,7,8-TCDF 0.13U pg/g
1,2,3,4,7,8-HxCDF 0.20U po/g
1,2,3,6,7,8-HxCDF 0.13U pg/g
1,2,3,4,6,7,8-HpCDF 0.37U pg/g
1,2,3,4,7,8,8-HpCDF 0.20U pg/g
OCDF 0.86U pg/g

VALOGIN\TRONOXNG\23663D21.T34
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Modified Final .
SDG Sample Compound Concentration AorP Code
GOF260448 | SSAK8-03-10BPC 1,2,3,4,6,7,8-HpCDD 0.18U pg/g A bl
OCDD 0.73U py/g
1,2,3,4,7,8-HxCDF 0.095U pg/g
1,2,3,6,7,8-HXCDF 0.085U pg/g
1,2,3,4,6,7,8-HpCDF 0.21U pg/g
1,2,3,4,7,8,9-HpCDF 0.12U pyg/g
OCDF 0.76U pg/g
GOF260448 | SSAK8-03-15BPC** ocDhD 21U pg/g A bl
GOF260448 | SSAKS8-08- ocDD 2.0U pg/g A bl
15BPC_FD**
GOF260448 | SSAJ8-02-5BPC 1,2,3,4,6,7,8-HpCDD 0.11U pg/g A bl
OoCDbD 0.70U pg/g
2,3,7,8-TCDF 0.12U pg/g
1,2,3,4,7,8-HxCDF 0.15U pg/g
1,2,3,6,7,8-HxCDF 0.055U pg/g
1,2,3,4,6,7,8-HpCDF 0.30U pg/g
1,2,3,4,7,8,9-HpCDF 0.13U pg/g
OCDF 0.62U pg/g
GOF260448 | SSAJ8-02-10BPC 1,2,3,4,6,7,8-HpCDD 0.25U pg/g A bl
oCcDD 0.74U pa/g
2,3,7,8-TCDF 0.27U pg/g
GOF260448 | SSAJ8-02-15BPC** 1,2,3,4,6,7,8-HpCDD 0.49U pg/g A bl
ocDD 1.2U pg/g

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
GOF260448

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOF260448

No. Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\23663D21.T34 15



Tronox Northgate Henderson

LDC #__ 23663021 VALIDATION COMPLETENESS WORKSHEET Datezg/_{g[p

SDG #:___G0F260448 Stage 2B/4 Page:_fof__/

Laboratory: Test America Reviewer. { Y
2nd Reviewer:__ \~_

METHOD: HRGC/HRMS DioxinS/Dibenzofufans (EPA SW 846 Method 8290)

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

l } Validation Area l Comments
. Technical holding times % Sampling dates: 5@4 - zg_//&
1. HRGC/HRMS Instrument performance check <ﬂ\ / /
i initial calibration (6~
V. | Routine calibration/lw <A‘
V. | Blanks m
VI Matrix spike/Matrix spike duplicates %
VIl | Laboratory control samples % LQ ==
VIII. | Regional quality assurance and quality control N
IX. Internal standards /(W
X. Target compound identifications ~A~ Not reviewed for Stage 2B validation.
Xl. | Compound quantitation and CRQLs /GU\'/ Not reviewed for Stage 2B validation.
Xl System performance - Not reviewed for Stage 2B validation.
Xl | Overall assessment of data é‘
XIV. | Field duplicates 4\/\/, D=El+4 . ot T (1t 12
XV _| Field blanks /W\/ 2R = 8 16 . FEtlse WS )
Note: A = Accepiable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Stage 4 validation

1 | SSAR4-04-1.008PC S 11 185AK8-03-15BPC" S o Vi /7:(.:.44&HL3 31
2 | SSAR4-04-2.00BPC 12 |SSAK8-03-15BPC_FD** 2 018145 M > |2
3 | SSAR4-04-3.00BPC*" 13 |SSAJ8-02-5BPC 23 33
4 | SSAR4-04-1.00BPC_FD ) 14 |ssassor-108rc 24 34
5 | EB06242010-RZD |15 |ssAJs-02-15BPC™ 25 35
6, | SSAJB-01:6.008PC 9| 16 |EB-06252010-RZD Al 2 |36
7 | SSAJ8-01-6.00BPC_FD 17 | SSAR4-04-3.00BPCMS 27 37
8 | EB0624010-RZB W/ 18 |SSAR4-04-3.00BPCMSD 28 38
9 | SSAK8-03-5BPC Aﬁ? 19 29 - 39
10 | SSAKS-03-10BPC S 20 30 40
Notes:

23663D21W.wpd




LDC # R L=/ VALIDATION FINDINGS CHECKLIST Page._/ of =

SDG # Reviewer:
2nd Reviewer:___ .
Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290
Validation Area Yes | No | NA Findings/Comments ~

i. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

{l. GC/MS Instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

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

Was the mass resolution adequately check with PFK?

NN AN AR

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

1. Initial calibration

Y

Was the initial calibration performed at 5 concentration levels?

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

Did all calibration standards meet the lon Abundance Ratio criteria?

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

IV Continuing calibration. - = " -~

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

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

Did all routine calibration standards meet the lon Abundance Ratio crite(ia?

Vi -éiahks-'-

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?

atrix spiké/Matrix spike duplicates

Y were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix
“H{in this SDG? If no, indicate which matrix does not have an associated MS/MSD. Soit /

Water.

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

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

NNOEARN NN E SN R ASSENR

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

DXN-SW90.DOC version 1.0



LDC #;aBééBzD-%L VALIDATION FINDINGS CHECKLIST Page:_=>of ==~

SDG #2584 =0 voN Reviewer:
2nd Reviewer_ \~—

Viii. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed? /

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

IX. Internal standards

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

N

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

X. Target compound identification

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

labeled standard?

NNNNANMNEA

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

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

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

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

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

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

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

Was an acceptable fock mass recorded and monitored?

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

NN\

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

Field duplicate pairs were identified in this SDG. /

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-SW90.00C version 1.0
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LDC#:23663D21 VALIDATION FINDINGS WORKSHEET Page: _)_‘%—_i

SDG#:_See Cover Field Duplicates Reviewer:__\N—"
2nd Reviewer:__\ -
ETHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)
NA Were field duplicate pairs identified in this SDG?
YAN NA Were target analytes detected in the field duplicate pairs?
Concentration (pg/g) {<50) {pg/a) (pg/g) Qualifications

Compound 1 4 RPD Difference Limits (Parent Only)
c 0.12 0.14 0.02 (<2.6)
D 0.24 0.27 0.03 (<2.6)
E 0.31 0.27 0.04 (<2.6)
F 0.55 0.73 0.18 (<2.6)
G 2.7 38 1.1 (5.3)
H 0.57 0.43 0.14 (<0.53)
I 0.72 0.43 0.29 (<2.6)
J 0.40 0.33 0.07 (<2.6)
K 11 0.70 : 0.4 (<2.6)
L 0.79 0.46 ‘ 0.33 (<2.6)
M 0.17 0.15 0.02 (<2.6)
N 0.27 0.16 0.11 (<26)
o 26 1.7 0.9 (<2.6)
P 0.98 0.57 0.41 (<2.6)
Q 6.3 4.1 2.2 (5.3)

Concentration (pg/g) (<50) (pg/g) (rg/g) Qualifications

Compound 6 7 RPD Difference Limits (Parent Only)
A 0.36 0.26 0.1 (<0.54)
B 1.2 0.70 0.5 (<2.7)
c 0.96 065 0.31 (=27)
D 1.5 1.0 ’ 05 (=2.7)
E 1.2 0.90 _ 0.3 (<2.7)
F 5.6 4.4 1.2 (=27)
G 7.0 5.1 1.9 (<5.4)
H 7.9 47 51 \\oQa&(%/ﬁ“ F‘L 0( )
[ 16 96 6.4 (<2.7) \K




LDC#:_22663D21 VALIDATION FINDINGS WORKSHEET Page: =0f=>
SDG#:_See Cover Field Duplicates Reviewer,

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

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

Concentration (pg/g) {<50) {pa/g) (pg/g) Qualifications
Compound 6 7 RPD Difference Limits (Parent Only)
J 86 5.3 3.3 (<27) | JM ( '(-o'( )
/
K 30 21 35
L 21 15 33
M 4.6 3.8 0.8 (<2.7)
N 4.0 27 1.3 (<2.7)
0 83 62 29
P 35 31 12
Q . 210 150 33
Concentration (pg/g) (<50) (pa/g) {palg) Qualtifications
Compound 11 12 RPD Difference Limits {Parent Only)
C 0.21 0.17 0.04 (<2.8)
D 0.26 0.33 0.07 (<2.6)
E 0.34 0.35 0.01 (<2.6)
F 1.1 1.1 0 (<2.6)
G 2.1 20 0.1 (<5.3)
H 1.3 1.0 0.3 ( <0.53)
| 25 2.0 0.5 (<2.6)
J 1.3 1.2 0.1 (<2.6)
K 4.3 45 T 0.2 (<2.6)
L 32 3.1 0.1 (<2.6)
M 0.78 0.72 0.06 (<2.6)
N 0.62 0.61 ’ 0.09 (<2.6)
0 12 12 0 (<2.6)
P 4.8 4.8 0 (<2.6)
Q 24 24 0 (<5.3)
B 2.6U 0.22 2.38 { __<=2.6)
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SDG #

LDC #.234L302/
et cous

VALIDATION FINDINGS WORKSHEET
Sample Cailculation Verification

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

/éY%NfA
N_N/A

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

Page:
Reviewer:

St/

g

2nd reviewer: L

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

Concentration = LD
(AJ(RRF)(V,)(%S)
A, Area of the characteristic ion (EICP) for the

compound to be measured

Example:

Sample 1.D. 3

+

A, Area of the characteristic ion (EICP) for the specific
internal standard
i Amount of internal standard added in nanograms Conc. = ( ! 7:4( s Q ) ( 252 ) (
o) G0 (| 072026 %@
v, Volume or weight of sample extract in milliliters (mi)
or grams (g).
RRF Relative Response Factor (average) from the initial =0 5 T‘F =
calibration 5,_
Df Dilution Factor.
%S Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample ID Compound { ) ( ) Qualification
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LDC Report# 23663E21

Laboratory Data Consultants, Inc.

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Data Validation Report

Tronox LLC Facility, PCS, Henderson, Nevada
June 29 through June 30, 2010

August 9, 2010

Soil/Water

Dioxins/Dibenzofurans

Stage 2B & 4

TestAmerica, Inc.

Sample Delivery Group (SDG): G0OG010578

Sample Identification

SSAK3-06-1BPC
SSAK3-06-2BPC
SSAJ2-05-1BPC
SSAJ2-05-5BPC_FD
SSAJ2-05-5BPC
SSAJ2-05-10BPC**
SSAK5-05-1BPC
SSAK5-05-9BPC
SSAK6-05-1BPC
SSAK6-05-1BPC_FD
EB-06292010-RZD
SA94-0BPC
SA105-0BPC
SSAJ2-05-1BPCMS
SSAJ2-05-1BPCMSD
SSAK6-06-1BPC

**|ndicates sample underwent Stage 4 review
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Introduction

This data review covers 15 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.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

VALOGIN\TRONOXNG\23663E21.T34 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

lil. Initial Calibration

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

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

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

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and
greater than or equal to 10 for each recovery and internal standard compound for
samples 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
0187271MB 7/6/10 1,2,3,4,6,7,8-HpCDD 0.49 pg/g All soil samples in SDG
OCDD 2.7 pa/g G0GO010578
1,2,3,4,7,8-HxCDF 0.21 pg/g
1,2,3,4,6,7,8-HpCDF 0.42 pg/g
1,2,3,4,7,8,9-HpCDF 0.28 pg/g
OCDF 0.76 py/g
0188260MB 7/7/10 1,2,3,4,7,8-HxCDD 1.8 pg/L All water samples in SDG
1,2,3,6,7,8-HxCDD 1.5 pg/L GOG010578
1,2,3,4,6,7,8-HpCDD 2.8 pg/L
oCDD 11 pg/L
2,3,7,8-TCDF 1.4 pg/L
1,2,3,4,7,8-HxCDF 1.8 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 1.5 pg/L
1,2,3,4,6,7,8-HpCDF 3.8 pg/L
1,2,3,4,7,8,9-HpCDF 1.1 pg/L
OCDF 8.2 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
SSAK3-06-2BPC ocDbD 12 pg/g 12U po/g
SSAK5-05-9BPC 1,2,3,4,6,7,8-HpCDD 1.0 pg/g ~1.0U pylg
ocbD 2.8 pg/g 2.8U pg/g
EB-06292010-RZD ocbD 13 pg/L 13U pg/L
' 1,2,3,4,6,7,8-HpCDF 5.5 pg/L 5.5U pg/L

Sample EB-06292010-RZD was identified as an equipment blank. No polychlorinated
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

n

Sampling
. Equipment Blank ID Date Compound Concentration Associated Samples
EB-06292010-RZD 6/29/10 - OCDD 13 pg/L SSAKS-06-1BPC

1,2,3,4,6,7,8-HpCDF 5.5 pg/L SSAK3-06-2BPC
SSAJ2-05-1BPC
SSAJ2-05-5BPC_FD
SSAJ2-05-5BPC
SSAJ2-05-10BPC**
SSAK5-05-1BPC
SSAK5-05-9BPC
SSAK6-05-1BPC
SSAK6-05-1BPC_FD
SSAK6-06-1BPC

VALOGIN\TRONOXNG\23663E21.T34 5



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

Samples FB-04072010-RZD (from SDG G0D090441) and FB-04072010-RZC (from SDG
GOD130519) were identified as field blanks. No polychlorinated dioxin/dibenzofuran
contaminants were found in these blanks with the following exceptions:

Sampling )
Field Blank ID Date Compound Concentration Associated Samples

FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L SSAK3-06-1BPC
1,2,3,7,8,9-HxCDD 1.5 pg/L SSAK3-06-2BPC
1,2,3,4,6,7,8-HpCDD 2.2 pg/L. SSAJ2-05-1BPC
ocbD 8.3 pg/L SSAJ2-05-5BPC_FD
1,2,3,4,7,8-HxCDF 1.4 pg/L SSAJ2-05-5BPC
1,2,3,6,7,8-HxCDF 1.6 pg/L SSAJ2-05-10BPC**
2,3,4,6,7,8-HxCDF 1.5 pg/L SSAKS5-05-1BPC
1,2,3,7,8,9-HxCDF 1.6 pg/L SSAK5B-05-9BPC
1,2,3,4,6,7,8-HpCDF 1.3 pg/L SSAK6-05-1BPC
1,2,3,4,7,8,9-HpCDF 1.4 pg/L SSAK6-05-1BPC_FD
OCDF 4.1 pg/L. SSAKS6-06-1BPC

FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L. SA94-0BPC
1,2,3,6,7,8-HxCDD 0.74 pg/L SA105-0BPC
1,2,3,7,8,9-HxCDD 0.82 pg/L.
1,2,3,4,6,7,8-HpCDD 4.2 pg/L
oCDD 37 pg/L
2,3,7,8-TCDF 0.57 pg/L
1,2,3,7,8-PeCDF 0.96 pg/L.
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/L
1,2,3,6,7,8-HxCDF 0.96 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HxCDF 1.0 pg/L.
1,2,3,4,6,7,8-HpCDF 2.1 pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/L
OCDF 6.7 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 the QC limits. Since the samples were diluted out, no data were qualified.

VIl. Laboratory Control Samples (LCS)

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

V:ALOGIN\TRONOXNG\23663E21.734 6




Vili. 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
SSAK3-06-1BPC *c-1,2,3,4,6,7,8-HpCDF 38 (40-135) | ocDD J (all detects) P
*C-0CDD 21 (40-135) 1,2,3,4,6,7,8-HpCDF UJ (all non-detects)
1,2,3,4,7,8,9-HpCDF
OCDF
SSAK3-08-2BPC *c-1,2,3,4,6,7,8-HpCDF 24 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
8C-1,2,3,4,6,7,8-HpCDD 29 (40-135) | OCDD UJ (all non-detects)
¥c-0cDhD 11 (40-135) | 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
SSAJ2-05-5BPC ¥C-1,2,3,4,6,7,8-HpCDF 39 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
3¢-1,2,3,4,6,7,8-HpCDD 28 (40-185) | 1,2,3,4,6,7,8-HpCDF UJ (all non-detects)
1,2,3,4,7,8,9-HpCDF
SSAJ2-05-10BPC** *C-1,2,3,4,6,7,8-HpCDF 33 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
¥C-1,2,3,4,6,7,8-HpCDD 39 (40-135) | ocpD UJ (all non-detects)
¥c-0CDhD 32 (40-135) | 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
SSAK5-05-9BPC *c-1,2,3,4,6,7,8-HpCDF 30 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
*C-1,2,3,4,6,7,8-HpCDD 31 (40-135) | OCDD UJ (all non-detects)
¥c-0CchD 20 (40-135) | 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
SSAK6-05-1BPC *c.0CcDhD 38 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSAKS-05-1BPC_FD *c-1,2,3,4,6,7,8-HpCDF 32 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
3C-1,2,3,4,6,7,8-HpCDD 31 (40-135) | ocDD UJ (all non-detects)
*C-0CcDD 17 (40-135) | 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
VALOGIN\TRONOXNG\23663E21.T34 7




Sample Internal Standards %R (Limits) Compound Flag AorP

SSAK6-06-1BPC ¥c-2,3,7,8-TCDF 24 (40-135) | All TCL compounds J (all detects) P
3¢-2,3,7,8-TCDD 22 (40-135) UJ (all non-detects)
®C-1,2,3,7,8-PeCDF 25 (40-135)

*C-1,2,3,7,8-PeCDD 28 (40-135)
*C-1,2,3,4,7,8-HxCDF 24 (40-135)
13¢-1,2,3,6,7,8-HxCDD 24 (40-135)
¥C-1,2,3,4,6,7,8-HpCDF 14 (40-135)
3c41,2,3,4,6,7,8-HpCDD 14 (40-135)
3¢c-0CcDbD 9.9 (40-135)

SA105-0BPC %C-1,2,3,4,6,7,8-HpCDF 35 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
*C-1,2,3,4,6,7,8-HpCDD 39 (40-135) | oCcDD UJ (all non-detects)
¥c.oCcDhD 22 (40-135) | 1,2,3,4,6,7,8-HpCDF

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

X. Target Compound Identifications

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

Xl. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag AorP
SSAJ2-05-1BPC 2,3,7,8-TCDF Sample result exceeded Reported resuit should be |J (all detects) P
calibration range. within calibration range.

88AJ2-05-5BPC_FD 1,2,3,4,6,7,8-HpCDF | Sample result exceeded Reported resuit should be |J (all detects) P

1,2,3,4,7,8,9-HpCDF | calibration range. within calibration range. J (all detects)
OCDF J (all detects)

|| SSAJ2-05-5BPC 1,2,3,4,7,8-HxCDF Sample resuit exceeded Reported resuit should be |J (all detects) P
1,2,3,4,6,7,8-HpCDF | calibration range. within calibration range. J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

SSAK6-05-1BPC 2,3,7,8-TCDF Sample result exceeded Reported resuit should be |J (all detects) P
OCDF calibration range. within calibration range. J (all detects)
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Sample

Compound

Finding

Criteria

Flag AorP

SSAKE-05-1BPC_FD

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

Sample result exceeded
calibration range.

Reported result should be
within calibration range.

J (all detects) P

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

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

calibration range.

within calibration range.

SA94-0BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be |J (all detects) P
1,2,3,7,8-PeCDF calibration range. within calibration range. J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

SA105-0BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be |J (all detects) P

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

OCDF J (all detects)
All compounds reported below the PQL were qualified as follows: -
Sample Finding Flag AorP
All samples in SDG G0G010578 All compounds reported below the PQL. J (all detects) A
All compounds reported as EMPC were qualified as follows:
Sample Finding Flag AorP
All samples in SDG G0G010578 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

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

Xll. System Performance

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

Xlil. Overall Assessment of Data

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

VALOGIN\TRONOXNG\23663E21.T34
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XIV. Field Duplicates

Samples SSAJ2-05-5BPC and SSAJ2-05-5BPC _FD and samples SSAK6-05-1BPC and
SSAK6-05-1BPC_ 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 SSAK6-05-1BPC | SSAK6-05-1BPC_FD | (Limits) (Limits) Flags AorP

2,3,7,8-TCDD 61 74 19 (=<50) . - .
1,2,3,7,8-PeCDD 250 240 4 (<50) - -

1,2,3,4,7,8-HxCDD 200 210 5 (<50) - - -
1,2,3,6,7,8-HxCDD 390 340 14 (<50) . - .
1,2,3,7,8,9-HxCDD 340 280 19 (<50) - - -
1,2,3,4,6,7,8-HpCDD 1100 1200 9 (<50) - . .
ocoD 1200 1200 0 (=50) - - -
2,3,7,8-TCDF 1700 1700 0 (<50) - . .
1,2,3,7,8-PeCDF 3900 3300 17 (<50) - - .
2,3,4,7,8-PeCDF 2400 1900 23 (<50) - .

1,2,3,4,7,8-HXCDF 6800 5600 19 (=<50) - - .
1,2,3,6,7,8-HXCDF 5000 " 4000 22 (<50) - - -
2,3,4,6,7,8-HXCDF 1000 ’ 900 11 (<50) . - -
1,2,3,7,8,9-HXCDF 1200 830 36 (<50) - - .
1,2,3,4,6,7,8-HpCDF 19000 15000 24 (<50) - - -
1,2,3,4,7,8,9-HpCDF 8200 7400 10 (=50) - - .
OCDF 54000 46000 16 (<50) - - -
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Concentration (pg/g)

RPD Difference
Compound SSAJ2-05-5BPC_FD | SSAJ2-05-5BPC (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 130 190 38 (<50) - - .
1,2,3,7,8-PeCDD 530 610 14 (<50) . - .
1,2,3,4,7,8-HxCDD 420 430 2 (<50) - - -
1,2,3,6,7,8-HxCDD 760 860 12 (<50) - - -
1,2,3,7,8,9-HxCDD 680 730 7 (<50) - - -
1,2,3,4,6,7,8-HpCDD 2700 3600 29 (<50) - - -
OoCDD 3100 3600 15 (<50) - - -
2,3,7,8-TCDF 3200 4200 27 (<50) . - .
1,2,3,7,8-PeCDF 9600 13000 30 (<50) - - -
2,3,4,7,8-PeCDF 5200 6700 25 (<50) - - -
1,2,3,4,7,8-HxCDF 12000 23000 19 (<50) - - -
1,2,3,6,7,8-HxCDF 11000 15000 31 (<50) - - -
2,3,4,6,7,8-HxCDF 2700 3700 31 (<50) - - -
1,2,3,7,8,8-HxCDF " 2300 . 3300 36 (<50) - - .
1,2,3,4,6,7,8-HpCDF 50000 66000 28 (<50) - - -
1,2,3,4,7,8,9-HpCDF 26000 35000 30 (<50) - - -
OCDF 150000 200000 29.(<50) - - -
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Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0G010578

SDG Sample Compound Flag AorP Reason (Code)

GO0GO010578 | SSAK3-06-1BPC OCDD J (all detects) P Internal standards (%R)
1,2,3,4,6,7,8-HpCDF UJ (all non-detects) (i)
1,2,3,4,7,8,9-HpCDF
OCDF

GO0G010578 | SSAK3-06-2BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R}

SSAJ2-05-10BPC** ocDD UJ (all non-detects) (@
SSAK5-05-9BPC 1,2,3,4,6,7,8-HpCDF

SSAK6-05-1BPC_FD 1,2,3,4,7,8,9-HpCDF

SA105-0BPC OCDF

GOGO010578 | SSAJ2-05-5BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)
1,2,3,4,6,7,8-HpCDF UJ (all non-detects) (i)
1,2,3,4,7,8,9-HpCDF

GOG010578 | SSAK6-05-1BPC OCDD J (all detects) P Internal standards (%R)

UJ (all non-detects) (i)
OCDF J (all detects)
UJ (all non-detects)
GOG010578 | SSAK6E-06-1BPC All TCL compounds J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)
G0GO010578 | SSAJ2-05-1BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
Limit (e)

G0G010578 | SSAJ2-05-6BPC_FD 1,2,3,4,6,7,8-HpCDF J (all detects) P Project Quantitation
1,2,3,4,7,8,9-HpCDF J (all detects) Limit (e)

OCDF J (all detects)

GO0G010578 | SSAJ2-05-6BPC 1,2,3,4,7,8-HxCDF J (all detects) P Project Quantitation
1,2,3,4,6,7,8-HpCDF J (all detects) Limit (e)
1,2,3,4,7,8,9-HpCDF J (ail detects)

OCDF J (all detects)

GO0G010578 | SSAKE-05-1BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
OCDF J (all detects) Limit (e)

GOGO010578 | SSAK6-05-1BPC_FD 1,2,3,4,6,7,8-HpCDD J (all detects) P Project Quantitation
2,3,7,8-TCDF J (all detects) Limit (e)
1,2,3,7,8-PeCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)

VA\LOGIN\TRONOXNG\23663E21.T34
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SDG Sample Compound Flag AorP Reason (Code)

G0GO010578 | SA94-0BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,7,8-PeCDF J (all detects) Limit (e)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)

GOG010578 | SA105-0BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HXCDF J (all detects) Limit (e)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)

G0G010578 | SSAK3-06-1BPC All compounds reported J (all detects) A Project Quantitation
SSAK3-06-2BPC below the PQL. Limit (sp)
SSAJ2-05-1BPC
SS8AJ2-05-5BPC_FD
SSAJ2-05-5BPC
SSAJ2-05-10BPC**

SSAKS5-05-1BPC
SSAK5-05-9BPC
SSAK6-05-1BPC
SSAKe-05-1BPC_FD
EB-06292010-RZD
SA94-0BPC
SA105-0BPC
SSAKe-06-1BPC

GO0GO010578 | SSAKS3-06-1BPC All compounds reported as JK (all detects) A Project Quantitation
SSAK3-06-2BPC EMPC Limit (k)
SSAJ2-05-1BPC
SSAJ2-05-5BPC_FD
SSAJ2-05-5BPC
SSAJ2-05-10BPC**

SSAKS-05-1BPC
SSAKS-05-9BPC
SSAK6-05-1BPC
SSAK6-05-1BPC_FD
EB-06292010-RZD
SA94-0BPC
SA105-0BPC
SSAK6-06-1BPC

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG

G0GO010578
Modified Final
SDG Sample Compound Concentration AorP Code
GOG010578 | SSAK3-06-2BPC ocbD 12U pg/g A bl
V:\LOGIN\TRONOXNG\23663E21.T34 13




Modified Final
SDG Sample Compound Concentration AorP Code
G0G010578 | SSAKS5-05-9BPC 1,2,3,4,6,7,8-HpCDD 1.0U pg/g A bl
OCDD 2.8U pg/g
GOGO010578 EB-06292010-RZD ocbD 13U pg/L A bl
1,2,3,4,6,7,8-HpCDF 5.5U pg/L.

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0G010578

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0G010578

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\23663E21.T34 14



Tronox Northgate Henderson

LDC #:__23663E21 VALIDATION COMPLETENESS WORKSHEET Date:%ﬁk&
SDG #___G0G010578 Stage 2B/4 Page: /of /
Laboratory: Test America Reviewer: Qoo

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
vatidation findings worksheets.

‘ ‘ Validation Area I l Comments

Sampling dates: %/;7 .-B?//A

i Technical holding times

. HRGC/HRMS Instrument performance check

11 initial calibration

V. | Routine calibration/lbc
7

V. Blanks

VI Matrix spike/Matrix spike duplicates

s =2 No Zral (=20 x)

VII. | Laboratory control samples L
VIli. | Regional quality assurance and quality control
IX internal standards

X. Target compound identifications Not reviewed for Stage 2B validation.

Xl Compound quantitation and CRQLs Not reviewed for Stage 2B validation.

Xil. | System performance Not reviewed for Stage 2B validation.

Xil Overall assessment of data

pa§+4- L 400

=)l . B (se W )

XV | Field duplicates

XV. | Field blanks

P24A24R . AR ads

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

Validaied Samples: ** Indicates sample underwent Stage 4 validation

1 | SSAK3-06-1BPC <) 11 |EB06292010-RZD | 21 043{72 T/ AL
2 | SSAK3-06-2BPC 12 |SA94-0BPC Sl |0 [-@‘qéo L D 32
3 | SSAJ2-05-1BPC 13 |SA105-0BPC 23 33
4 | SSAJ2-05-5BPC_FD 14 |SSAJ2-05-1BPCMS - 24 34
5 | S5AJ2.055BPC 15 |SSAJ2-05-1BPCMSD /| 25 35
5 | SSAJ2-05-10BPC* 15 [SSAKS04-ABPC- |2 36
7 | SSAKE-05-18PC 17 l 27 , 37
& | SSAK5-05-9BPC 18 28 38
9 | SSAK6-05-1BPC 19 29 39
10 | SSAK6-05-1BPC_FD ¢ 20 30 40
Notes:

23663E21W.wpd




LDC #: 2&&352/

SDG #. Zex couey

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

VALIDATION FINDINGS CHECKLIST

Page:_ /of __%
Reviewer.  <o—
2nd Reviewer:._\~

Validation Area

Yes | No

NA

Findings/Comments

1. Technical holding times

All technicat holding times were met.

Cooler temperature criteria was met.

\\\

1. GC/MS Instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

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

Was the mass resolution adequately check with PFK?

Was the presence of 1.2,8,9-TCDD and 1,3.4.6,8-PeCDF verified?

I1). Initial calibration

Was the initial calibration performed at 5 concentration levels?

Were all percent relative standard deviations (%RSD) < 20% for unlabeled standards
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

a_nd kinternal standard > 10?

1NV, Continuing calibration

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

\

T

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

AY

I NNESNII NSNS

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

V. Bianks

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

alid co pleteness rksheet?

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

Water.

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

(RPD) within the QC limits?

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

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

DXN-SW90.00C version 1.0




LDC #g%;%eﬁ_lL
SDG #: 0 ey

VALIDATION FINDINGS CHECKLIST

Page:
Reviewer:
2nd Reviewer:

Sof 2

v

Viii. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

IX_ Internal standards

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

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

™

X. Target compound identification

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

For 2,3.7.8 substituted congeners without associated 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)?

NN R AN AN

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

N,

N

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 leve! IV validation?

NE

System performance was found to be acceptable.

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-SW90.D0C version 1.0
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LDC#:23663D21 VALIDATION FINDINGS WORKSHEET Page: _{_of/g.
SDG#:_See Cover Field Duplicates Reviewer:

2nd Reviewer:__\ ~—
THOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

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

Concentration (pg/g) (<50) (pa/g) {pa/g) Qualifications
Compound 9 10 RPD Difference Limits (f’arent Only)
A 61 74 19
B 250 240 4
C - 200 210 5
D ‘ 390 340 14
E 340 280 19
F 1100 1200 9
G ) 1200 1200 0
H ' 1700 1700 0
i 3900 3300 17
J 2400 1900 23
K 6800 5600 19
L 5000 4000 22
M 1000 900 11
N 1200 830 36
o] 19000 15000 24
P 8200 7400 10
Q 54000 46000 16
Concentration (pg/g) (<50) (pg/g) (pg/g) Qualifications
Compound 4 5 RPD Difference Limits {Parent Only)
A 130 190 38
B 530 610 - 14
C 420 430 2
D 760 860 12
E 680 730 7
F 2700 3600 29
G ' 3100 3600 15




LDC#: 22663E21
SDG#:_See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

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

YNNA
Y/N NA

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

Page:_>of 2.
Reviewer:

2nd Reviewer:

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

Compound 4 5 RPD Difference Limits (Parent Only)
H 3200 4200 27
1 9600 13000 30
J 5200 6700 25
K 19000 23000 19
L 11000 15000 31
M 2700 3700 3
N 2300 3300 36
o) 50000 66000 28
P 26000 35000 30
Q 150000 200000 29

V:AFIELD DUPLICATES\23663E21.wpd




12'080MOININOENIXOIGNEM\S D0 QdMYD

"SNS8I peje|nojeoe]
qiie)) [eniul oy 19jsy  :sjusWWo)

341 JO %001 UINM 33158 JoU op Sinsa] paiiods] UsUM Se|dWies pajeio05ss pus SUCNESYIERD Jo 151] 10] 188USHIOM SBUIPU] USHE]

I. _ _ L
< ] = LI | X7 T egd | e | (0000-0,,) 4000
= Z| L Z] \ 27| | SF7T | S77 ' (QQ0dH-'8','8'p'2'1-0y) QQDAH-EL'TY'EZ S
S 1= <= ) “ = =2 ]| =] (QQ0OXH-8'2'9'E'2'1-0y) QQOXH-8'L'8'82 '}
= > L) Q XX T | F I S (QQ0L-6'4'6'2-0,)) Q0L8'4'6T \ (=QT]
. . ; PN .
< /] W -al | & | [ b0 | e d| 20U (400L8'2'62-0,) 3001828 =2yl e
10000 0y) 9000 | ]
(QQodH-'8'2'8'v'2'1-0,) QQ0IH-8'L'9'P'ET'L
(QQOXH8'L'9'82' 1Dy QOOXH-B'L'D'ET
. (QQ0L-8'2'€'2-0,) QTOLE'LEL
o= | =/ ol 2]l Ko g1 (4001°8'1'6'2-0,,) 400102 €2 Q\\»ﬂn\.T Y20
o - A T AR —— —~
= L g /L, i /] el /< /a7 (QQ09H-'8'2'9'9'2'1-0y,) QQDHS'L'E'Y €T}
=54 < < o< "/ o/ <2/ £2/7 (QQOXH-8'L'9'E'2'1-0y) QADXH-E'L'S'ET )
P— - /& <7/ 77 VR WA 7/ (Q00L8'4'€2-0¢) ATOLB'LEZ /o (eP¥F/
| NNW o/ o'/ -/ g/ | Ha?T] (JQ0L°8'0'8'2-0) 4001622 =247/ |
asy% asy% {py Y (s < ) Gepu) {lemuy) (pdepums |euselu] ssueseey) punodwo ojug Qi piepumig #
ELE 44Y 44y eBuieay | Juy eBeieay uoneiq|Iey
peie|nojeoey peuodey peje|nojese y peliodey peie|nojesey peyodey

S3HH BY JO UBBN = X 'sjyY ey} jo uolipiAep pIvpUBIS = S (X/s) + 00} = QSH%
plepuels [puielul jo uopRIURIUOY = "o 'PUNOCdWO? jO UOHBIILBIUOY = 0 SPIepURls jo Jequinu/sdHY 8y} JO Wns = JHY eBsisAw
pIepusls (BuUIeUl Palw|o0sse o Baly = My ‘punodwos jo ey =y COY("W/(* ) () = A4y

'suopeinoeo Buimo)|o)
au) Buisn moleq paynuap] spunodwos suy Joj palE|noEosl alem (QSH%) uoneinsp piepuels sane(el Jusoiad pue .mmmm_msmzm.EmmvLo“ommmmco%mmmzz_mmmf

(0628 POUIBN 98 MS Vd3) SuBINOZUBGIA/SUIXOIQ SWHH/DDEH :QOHLIW

B —

lamelney puz K
MIJB;@_Em Uolied)jHa A UONe[nd[e) Uoneiqies 1enidj @ 7% # 908

7107 "iebey 133HSHHOM SONIANIZ NOILYAITVA | # 00



12'060TONODVOENIXOIGHHM\SOOTdM\:O

*S)INS31 paejnojeoel
3y} Jo %0'01 UIYIM a3ibe JoU Op S}iNsal pajiodal UsyMm S3[dlles pajeidosse pue SUCHEIIEND JO 18]] J0] JooUs)IoM SBUIpUl) UORBIqNBy ounnoy O} Jejoy  :Sjuswwio))

(agoo-o,) 4000

(0godH-'8'2'9'v'2'1-0,) QQOHH-8'L'9'Y'E'2
(QQoxH-8'2'9'e'2'1-0,) QQDXHB'L'9'82'}
(aaoL-8L'e'20,) QADL-8'L'E'2
(300L-8'2'e2-0;p) 400L-8'L'8'2 £

{00900, 4000
(agodH-'8'2'9'v'2"1-0,) QQOAH-8'L'9'Y'ER'}
(agoxH-8'£'9'e'2'1-0,) QQOXH-B'L'9'E'2'
(agoL-8'2'e'2-0,) QQ01-8'2'E2

—= £ < 7 7727/ P/ 7/ (da0L8'L'e'2°0,,) 400L'LEZ Q\\\\\\ g AL |z
< % = ~ =) LS XS Al (00000 3G90 ==
o/ o'/ Z 7/ 77 S0/ (900dH-'8'2'9'v'2'10,) AQOIHB'L'9V'EE'
< -/ =/ —=// </ / o</"/ (QQOXH-8''9'8'2'1-0,) AADXHB'L'S'ET'
| < 7/ -/ cp 7 & Sre I (a@o1-8'2'¢'2-0,) AQOL-8'L'82 Q\\ﬁ \\\
Ve = A4 /b7 FFE J (4001-8'2'8'2-0,) 40018262 9/7(E7 |
a% a% (09) (00) (reppuy) (paepumg |eulelu] eouelejely) punodwod (31 1] Qi piepuvis |*I.
444 444 44y ebeleay uopiviqiied
pele|ndjedey peyodey peje[nojessy petiodey
o]
plepuURls [sulBul jo Uojeussuo) = "o ‘punodwon jo uopwluedUoD = ")
plepusls [BUJBJUL PRRIOSSE jo Waly = "y ‘punodwos jo valy = 'y
44H UoRRIgieo Buinupuoo = Jyy (OW/(")Y) = Juy
JHY oBuions UOHRIGIRD [BIUl = JHH BAR  BJIYM J4Y "on%/(JWY - JUY '8A%) 4 00} = BduBIel] %

:uonelnoeo Bummojjo ayy Buisn mojaq paynuapl spunodwos
8y} lo} paje|nojeoal aJem siHY uoneiqied Buinupuod sy pue (sjyy) sioyoed esuodsey sanejey ebeiene uoneiqieo jepiul ayy Jo (%) eousseyp jusosed ay)

(0628 POUISIN 9¥8 MS Vd3) susinjozueqiQ/suXoiqg SWHH/ODYH ‘OHLIN

———————

~\ :Jamalnsy pug
—— _ ‘lomainey uonedNjlIvA synsay uofjeiqjje) auinoy MNIZZTTZ # 90as +
7107 ebed 1IIHSHHOM SHONIANIH NOILLYAITVA %ﬁ# oatl




12°060710SOTNOGUIXOIC\SISBUSHIOM UOHERHEAVA

ST E GBI EREN
3UTT0 950701 UIjTAW 551DE 10U Op S1sa] poVIods] USUM SS[dUIES PaTEfo0SSE PUE SUOHEDHIEND JO 1811 10} 198U S}IOM SDUIPUI S[JWES [0jU0D AIOIEIOQET O} J8j8Y :sjusluuiod

l'lllq-lll'ﬁliljlj

3

AZ lp =bl N Y 3020

al AR g1l Py 4Q00H68LYET )

ZZh J 1l ZH B 7] QQOXHELPET T

[T [ 171 \ KAl ) %)) QaoeaELET

ed] o) W | ooz YN | g 0% GGoI8LET

ady AJOAQDBY JUBDIOd Alanoday Jusdlad »W .“\.LM punodwo)
uopeuaduo)
USOTISTT UsoT "SI 1 e|dweg payids aj|dg
)

[ /8T Qiso1
K1anooal Juadied ejeoldnp ajdwes [04u02 Aojeloqe = SO AlaAoosl Jusolad ajdwes joJu00 Ajoeioge] = SO (@sO1+SON/Z.1AsSD1-801 1 = QdyY

pappe ayids = VS
uoNeAUBL0D djdwes pajids = 9SS 8JBYM VS/OSS « 001 = A18A023Y %

:uone|nojes Bumojjo} ayy Buisn molaq payiuap! spunodiiod ayy Joj
paje|nojeos. aiem (ajgelidde 1) sieoldnp sidwes [o4u0d Alojeloqe| pue a|dwes joJu0d Aojeloge| 8y} Jo (Ody) @oualayiq Jusdiad oAne|oY pue (H%) selaAcdal jusdlad syt

(0628 POUIBIN 9¥8 MS Vd3) sueinjozuaqig/suixolq SW/O9O ‘AOHLINW

=TT lemeiaay pug
———5  Jemainey UOJEoJ 19/ S)nsoy o|dWeS [0.UoH AlojeioqeT Long=2 Yoz# 9as

~f 0] ebed 13IHSHIOM SONIANI NOILVAITVA [cE=FF=# 00




120610 L\0BNIXOIANHEM\SO0AdM\:0

piepusls Aleaodses/eulei = §

¥866'8} =
£06596'9€ = 10, §SEL00'EE = O,
£S8896'VE = 10 00000021 = O
SI6¥66'SH = O §28200'} = H
ipesn eleMm sessewl apjlonu Bumolio; ey ®)
— e ———
Mdd ‘g% HOO1 [szz6'08¥]
34000 0010w H D r+N §584'Sh
(s) aaoxH 207104’ 10s°H O -+ 6258'c0Y
(8) aqoxH 2010s% 10" H O 2+ 6558°10Y
QQoOXH 20%106"1057HO v+ 218168
agoxH 20104%10s°H'O Z+W 9518'68¢
{s) 400%xH O10u%10s5"H O, 2+ 0198'58¢
(8) 300%H O°10xH?' Oy, N 6£98°£8¢€
4Q0%H 0%10:£N10:"HD v+ 8L18'SLE
40OxH 010« 10x"H'D Z+W 8028'¢LE £
xma . qznho %001 [z626'ps¢)
3dgodH 010" 10ss"HE*O Z+N ¥/6.'60¥
Mdd 4% Nlolo} lseze2zy) (s) agoed 20%0u5 105 H Oes P+ 6168°69¢
34004d 03000 b+ SLL9'E}S {s) agoed 010" 105" H O Z+N 6v68'L9¢
(s} agoo 20%04%1 05> Dus v+ 08441 aaoed 2090 10s"H*D v+ 9158'28¢
(s} Qoo 20104105 Des Z+W 08..'69% agoed 20104"10s"H'D 2N 9vS8°'SSE
aaoo 20%05710%°' 0 v+ 8vEL 65 (s) 4g0ed 010510 H O, v+ 0.68'€S¢E
@aoo 0106t 10s%"0 Z+W LIEL LS (s) 4g02d 010:10s"H Dy SN 0006'1G€E
4000 04067100 v+W 6684 40094 010510 H'O v+ L958°1¥E
34000 01041060 2+ 82v. Lby g 4a09d 010" 10"H'O Z+W 268658 4
Mdd ‘4% plolod [sei6'08t) Mdd 4% pieloy [e6L6'¥sE]
34QON 00 10H™D v+ S91L'6LY 3d4QoxH 010 105" HD Z+NW ¥9£8'SL€E
{s) agodH 20%10u%10geH° Ons r+IN ovig ey (s) aaot 010" 10s H? Oe Z+N 8££6°CEE
(s) a@odH 0104°10HE Os1 Z+N 6918'SeY (s) agoL 20" 10w’ H Dt W 89€6'1E€
agodH 2080510, H*' D P+ 184082 aaoL 019710 H'D +W 9£68'12¢
aaodH 2010”1 0ggH?'O 2+ 19LL'E2Y agoL 0" HO W $968'61¢
4Q0dH 0106”10 H O, Z+W 0228’61 (8) 4001 0105105 H O, Z+W 6866'21€
(s) 3009H O10H e, W 0S28°LIY {s) 4004 0"1O="H'Oy, ] 6I¥E'SIE
400dH 09045106 H?'0 v+ 88..°60% 4a0L 040510 H>*D Z+N 4868'50¢
400dH 0I0:°10H*'D Z+IN 818.'L0F b 3a0L 0"1os’H*0 W 9106'€08 }
e)fjeuy uopisodwo jeiuewe|3 al uoy @SSEN eleinooy | Joidioseq eyijeuy uopnysodwo? ejuewe|y _ qi uo @SSEW eeinooy | Joydiioseq

$402d/sAaNd 0 sisAiBuy SIWHH/NNHH 01 PAIONUOIN SUOI




LDC #: 973455@/
SDG #:_Zet cOwer

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

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

YIN N/A
Y/ N NA

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

Page: ) of /

Reviewer:
2nd reviewer:

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

Concentration = (A ){.}(DF)

(AJRRF)(V,)(%S)

Example:

Sample LD. -é

A

A, Area of the characteristic ion (EICP) for the

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. = { / 3/ 4‘% = oo 3 (

(ng) /17450y ( 2.947 1926 00, Z
v, Volume or weight of sample extract in milliliters (ml)

or grams (g).
RRF Relative Response Factor (average) from the initial g 4 7

calibration f 6’
Df Difution Factor.
%S Percent solids, applicable to soil and solid matrices

only.

Reported Calculated
Concentration Concentration
# Sample iD Compound ( ) { ) Qualification

RECALCO0.21




