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Northgate Environmental Management, Inc. June 15, 2010
1100 Quail Street Ste. 102 
Newport Beach, CA 92660 
ATTN: Ms. Cindy Arnold

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

Dear Ms. Arnold,

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

LDC Project # 23265:

SPG#

G0D080425, G0D130519, G0D150462 
G0D150582, G0D150589, G0D160435 
G0D160472, G0D170485, G0D170489 
G0D170491, G0D170492, G0D200427 
G0D200558, G0D240497, G0D270515 
G0D270522, G0D270529, G0D270573 
G0D270574, G0D280571, G0D280586 
G0D300450, G0D300454

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

• Standard Operating Procedures (SOP) 40, Data ReviewA/alidation, 
BRC 2009

• 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,

Fraction

Dioxins/Dibenzofurans

V:\LOGIN\TronoxNG\23265COV.wpd

Erlinda T. Rauto
Operations Manager/Senior Chemist
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Tronox LLC Facility, PCS, Henderson, Nevada 
Data Validation Reports 

LDC #23265

Dioxins/Dibenzofurans



LDC Report# 23265A21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 6, 2010 

June 9, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B & 4 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D080425

Sample Identification

SSA06-02-1BPC
SSA06-02-5BPC
RSAQ3-3BPC**
SA169-3BPC
RSAQ3-3BPC_FD
SSAO6-02-1 BPC_FD
SSAJ8-01-3BPC**
SSA06-02-5BPCMS
SSA06-02-5BPCMSD

**lndicates sample underwent Stage 4 review
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Introduction

This data review covers 9 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA 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+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

III. 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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Date Compound %D Associated Samples
Affected

Compound Flag AorP

4/22/10 13C-1,2,3,4,6,7,8-HpCDD 30.1 RSAQ3-3BPC**
SA169-3BPC
RSAQ3-3BPC_FD
SSA06-02-5BPCMSD

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

4/27/10 1,2,3,7,8,9-HxCDF 20.2 SSAJ8-01 -3 BPC** 1,2,3,7,8,9-HxCDF J+ (all detects) P

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

V. Blanks

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

Method Blank ID
Extraction

Date Compound Concentration Associated Samples

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

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

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

Reported Modified Final
Sample Compound Concentration Concentration

SSA06-02-1 BPC 2,3,7,8-TCDD 0.082 pg/g 0.082U pg/g
1,2,3,4,6,7,8-HpCDD 0.42 pg/g 0.42U pg/g
OCDD 1.4 pg/g 1.4U pg/g
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Reported Modified Final
Sample Compound Concentration Concentration

SSA06-02-5BPC 1,2,3,4,6,7,8-HpCDD 0.14 pg/g 0.14U pg/g
OCDD 0.72 pg/g 0.72U pg/g
2,3,7,8-TCDF 0.12 pg/g 0.12U pg/g
1,2,3,7,8-PeCDF 0.12 pg/g 0.12U pg/g
2,3,4,7,8-PeCDF 0.084 pg/g 0.084U pg/g
1,2,3,4,7,8-HxCDF 0.093 pg/g 0.093U pg/g
1,2,3,4,6,7,8-HpCDF 0.21 pg/g 0.21 U pg/g
OCDF 0.49 pg/g 0.49II pg/g

RSAQ3-3BPC** 2,3,7,8-TCDD 0.038 pg/g 0.038U pg/g
1,2,3,4,6,7,8-HpCDD 0.23 pg/g 0.23U pg/g
OCDD 0.61 pg/g 0.61 U pg/g
2,3,7,8-TCDF 0.24 pg/g 0.24U pg/g
1,2,3,7,8-PeCDF 0.12 pg/g 0.12U pg/g
2,3,4,7,8-PeCDF 0.13 pg/g 0.13U pg/g
1,2,3,4,7,8-HxCDF 0.20 pg/g 0.20U pg/g

RSAQ3-3BPC_FD 1,2,3,4,6,7,8-HpCDD 0.43 pg/g 0.43U pg/g
OCDD 1.1 pg/g 1.1U pg/g

SSAO6-02-1 BPC_FD 1,2,3,4,6,7,8-HpCDD 0.30 pg/g 0.30U pg/g
OCDD 0.62 pg/g 0.62U pg/g

Samples FB-04072010-RZD (from SDG G0D090441), FB04062010-RZB (from SDG 
G0D120488), and FB-04072010-RZC (from SDG G0D130519) were identified as field 
blanks. No polychlorinated dioxin/dibenzofuran contaminants were found in these blanks 
with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L SSAJ8-01 -3 BPC**
1,2,3,7,8,9-HxCDD 1.5 pg/L
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

FB04062010-RZB 4/6/10 1,2,3,7,8,9-HxCDD 0.68 pg/L RSAQ3-3BPC**
1,2,3,4,6,7,8-HpCDD 2.5 pg/L SA169-3BPC
OCDD 6.2 pg/L RSAQ3-3BPC FD
2,3,7,8-TCDF 2.7 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 0.82 pg/L
1,2,3,7,8,9-HxCDF 0.94 pg/L
1,2,3,4,6,7,8-HpCDF 1.8 pg/L
1,2,3,4,7,8,9-HpCDF 1.2 pg/L
OCDF 4.4 pg/L
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Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L SSA06-02-1 BPC
1,2,3,6,7,8-HxCDD 0.74 pg/L SSA06-02-5BPC
1,2,3,7,8,9-HxCDD 0.82 pg/L SSAO6-02-1 BPC_FD
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. Although the MSD percent recoveries (%R) and MS/MSD relative 
percent differences (RPD) were not within QC limits for several compounds, the MS or 
MSD percent recoveries (%R) were within QC limits and no data were qualified.

VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications

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

XI. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following 
exceptions:
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Sample Compound Finding Criteria Flag AorP

SA169-3BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be J (all detects) P
1,2,3,4,7,8-HxCDF calibration range. within calibration range. J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

SSA06-02-1 BPC 2,3,7,8-TCDF 2nd column confirmation This compound must be None P
SSA06-02-5BPC was not performed for this confirmed on the 2nd
RSAQ3-3BPC** compound. column per the method.
RSAQ3-3BPC FD

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0D080425 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag A or P

All samples in SDG G0D080425 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

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

XII. 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.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SSA06-02-1 BPC and SSAO6-02-1 BPC_FD and samples RSAQ3-3BPC** and 
RSAQ3-3BPC_FD were identified as field duplicates. No polychlorinated 
dioxins/dibenzofurans were detected in any of the samples with the following exceptions:
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Compound

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags Aor PSSA06-02-1 BPC SSAO6-02-1 BPC_FD

2,3,7,8-TCDD 0.082 1.0U - 0.918 (<1.0) - -

1,2,3,7,8-PeCDD 0.19 0.082 - 0.108 (<5.2) - -

1,2,3,4,7,8-HxCDD 0.13 5.2U - 5.07 (<5.2) - -

1,2,3,6,7,8-HxCDD 0.17 0.14 - 0.03 (<5.2) - -

1,2,3,7,8,9-HxCDD 0.19 0.11 - 0.08 (<5.2) - -

1,2,3,4,6,7,8-HpCDD 0.42 0.30 - 0.12 (<5.2) - -

OCDD 1.4 0.62 - 0.78 (<10) - -

2,3,7,8-TCDF 0.91 0.76 - 0.15 (<1.0) - -

1,2,3,7,8-PeCDF 0.62 1.0 - 0.38 (<5.2) - -

2,3,4,7,8-PeCDF 0.39 0.47 - 0.08 (<5.2) - -

1,2,3,4,7,8-HxCDF 0.92 1.6 - 0.68 (<5.2) - -

1,2,3,6,7,8-HxCDF 0.49 0.85 - 0.36 (<5.2) - -

2,3,4,6,7,8-HxCDF 0.16 0.27 - 0.11 (<5.2) - -

1,2,3,7,8,9-HxCDF 0.19 0.16 - 0.03 (<5.2) - -

1,2,3,4,6,7,8-HpCDF 1.2 2.0 - 0.8 (<5.2) - -

1,2,3,4,7,8,9-HpCDF 0.83 1.1 - 0.27 (<5.2) - -

OCDF 2.8 4.4 - 1.6 (<10) - -

Concentration (pg/g)
RPD

(Limits)Compound RSAQ3-3BPC** RSAQ3-3BPC_FD
Difference

(Limits) Flags AorP

2,3,7,8-TCDD 0.038 1.0U - 0.962 (<1.0) - -
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Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags Aor PCompound RSAQ3-3BPC** RSAQ3-3BPC_FD

1,2,3,4,7,8-HxCDD 0.066 5.2U - 5.134 (<5.2) - -

1,2,3,6,7,8-HxCDD 0.079 0.10 - 0.021 (<5.2) - -

1,2,3,7,8,9-HxCDD 0.15 0.20 - 0.05 (<5.2) - -

1,2,3,4,6,7,8-HpCDD 0.23 0.43 - 0.2 (<5.2) - -

OCDD 0.61 1.1 - 0.49 (<10) - -

2,3,7,8-TCDF 0.24 0.64 - 0.4 (<1.0) - -

1,2,3,7,8-PeCDF 0.12 5.2U - 5.08 (<5.2) - -

2,3,4,7,8-PeCDF 0.13 5.2U - 5.07 (<5.2) - -

1,2,3,4,7,8-HxCDF 0.20 0.79 - 0.59 (<5.2) - -

1,2,3,6,7,8-HxCDF 0.11 0.38 - 0.27 (<5.2) - -

2,3,4,6,7,8-HxCDF 0.091 5.2U - 5.109 (<5.2) - -

1,2,3,7,8,9-HxCDF 0.12 0.33 - 0.21 (<5.2) - -

1,2,3,4,6,7,8-HpCDF 0.39 1.2 - 0.81 (<5.2) - -

1,2,3,4,7,8,9-HpCDF 0.20 0.63 - 0.43 (<5.2) - -

OCDF 0.92 2.8 - 1.88 (<10) - -
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D080425

SDG Sample Compound Flag Aor P Reason (Code)

G0D080425 RSAQ3-3BPC** 1,2,3,4,6,7,8-HpCDD J+ (all detects) P Routine calibration (%D)
SA169-3BPC 
RSAQ3-3BPC_FD

(c)

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

G0D080425 SA169-3BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HxCDF J (all detects) Limit (e)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

G0D080425 SSA06-02-1 BPC 2,3,7,8-TCDF None P Project Quantitation
SSA06-02-5BPC
RSAQ3-3BPC**
RSAQ3-3BPC_FD

Limit (o)

G0D080425 SSA06-02-1 BPC All compounds reported below J (all detects) A Project Quantitation
SSA06-02-5BPC
RSAQ3-3BPC**
SA169-3BPC

the PQL. Limit (sp)

RSAQ3-3BPCFD 
SSAO6-02-1 BPC FD 
SSAJ8-01-3BPC**

G0D080425 SSA06-02-1 BPC All compounds reported as JK (all detects) A Project Quantitation
SSA06-02-5BPC
RSAQ3-3BPC**
SA169-3BPC

EMPC Limit (k)

RSAQ3-3BPC_FD 
SSAO6-02-1 BPC FD 
SSAJ8-01-3BPC**

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D080425

SDG Sample Compound
Modified Final 
Concentration AorP Code

G0D080425 SSA06-02-1 BPC 2,3,7,8-TCDD 0.082U pg/g A bl
1,2,3,4,6,7,8-HpCDD 0.42U pg/g
OCDD 1.4U pg/g
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SDG Sample Compound
Modified Final 
Concentration AorP Code

G0D080425 SSA06-02-5BPC 1,2,3,4,6,7,8-HpCDD 0.14U pg/g A bl
OCDD 0.72U pg/g
2,3,7,8-TCDF 0.12U pg/g
1,2,3,7,8-PeCDF 0.12U pg/g
2,3,4,7,8-PeCDF 0.084U pg/g
1,2,3,4,7,8-HxCDF 0.093U pg/g
1,2,3,4,6,7,8-HpCDF 0.21 U pg/g
OCDF 0.49U pg/g

G0D080425 RSAQ3-3BPC** 2,3,7,8-TCDD 0.038U pg/g A bl
1,2,3,4,6,7,8-HpCDD 0.23U pg/g
OCDD 0.61 U pg/g
2,3,7,8-TCDF 0.24U pg/g
1,2,3,7,8-PeCDF 0.12U pg/g
2,3,4,7,8-PeCDF 0.13U pg/g
1,2,3,4,7,8-HxCDF 0.20U pg/g

G0D080425 RSAQ3-3BPC_FD 1,2,3,4,6,7,8-HpCDD 0.43U pg/g A bl
OCDD 1.1U pg/g

G0D080425 SSAO6-02-1 BPC_FD 1,2,3,4,6,7,8-HpCDD 0.30U pg/g A bl
OCDD 0.62U pg/g

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D080425

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\23265A21 .T34 12



Tronox Northgate Henderson
LDC#: 23265A21_________  VALIDATION COMPLETENESS WORKSHEET
sdg #: G0D080425_________ Stage 2B/4
Laboratory: Test America_______

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

Date:^A
Page:J/dfZZ

Reviewer:,
2nd Reviewer:

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

Validation Area (Tnmmfints

I. Technical holding times -J Sampling dates: / &

II. HRGC/HRMS Instrument performance check 4-
/ /

III. Initial calibration

IV. Routine calibration/!^/

V. Blanks sdAl
VI. Matrix spike/Matrix spike duplicates sIaaI
VII. Laboratory control samples >
VIII. Regional quality assurance and quality control N

IX. Internal standards

X. Target compound identifications

XI. Compound quantitation and CRQLs ^N
XII. System performance A
XIII. Overall assessment of data 4
XIV. Field duplicates ^m/ JP* • B>-f-^

XV. Field blanks FB-0407210-R2D (GOD090441 )FB04062010-RZB (G0D120488) FB- 
04072010-RZC (G0D130519)

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

Validated Samples: ** level IV

1 SSA06-02-1BPC C 11 /? /~7‘/L$^> 21 31

2 SSA06-02-5BPC ^ 12 22 32

3 RSAQ3-3BPC" F? 13 23 33

4 SA169-3BPC 14 24 34

5 RSAQ3-3BPC FD ,/ 15 25 35

6 SSAO6-02-1 BPC FD o. 16 26 36

7^ SSAJ8-01-3BPC ** f> 17 27 37

8 SSA06-02-5BPCMS 18 28 38

9 SSA06-02-5BPCMSD 19 29 39

10 20 30 40

Notes:

?a?RSA91W wnH



VALIDATION FINDINGS CHECKLISTLDC #: 
SDG #:

Page:. 
Reviewer: 

2nd Reviewer:

/of-C^
cy-

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

Validation Area Yes No NA Findings/Comments '

I. Technical holdina times

All technical holding times were met.

Cooler temoerature criteria was met.

II. 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 adeguately check with PFK?

Was the presence of 1.2,8,9-TCDD and 1,3,4,6,8-PeCDF verified? /

III. 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? X

Did all calibration standards meet the Ion 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 ail percent differences (%D) < 20% for unlabeled standards and < 30% for 
labeled standards?

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

V, Blanks ' ■■■ ■ ■ ■■■■>■■•■ ■ ■■ ■■■ ■ ■ . ■■ ■ ■- ■■■ ■ ■ ■

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

Was a method blank performed for each matrix and concentration?
C '

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

VI. Matrix spike/Matrix spike duplicates .

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

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

VII. Laboratory control samples : ■

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch? s
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within 
the QC limits? jL

DXN-SW90.DOC version 1.0



VALIDATION FINDINGS CHECKLISTLDC #: /
SDG

Page: -^of ^
Reviewer: 

2nd Reviewer:

*
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 internal standard peaks >10?

X. Target compound identification

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

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

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

/

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

Was the Ion Abundance Ratio for the two quantitation ions within criteria? r

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

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

' -

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

Was an acceptable lock mass recorded and monitored? /

XI. Compound quantitation/CRQLs ■ ■ .

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

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

/

XII. System performance

System performance was found to be acceptable. S'

XIII. Overall assessment of data ' ■

Overall assessment of data was found to be acceptable

XIV. Field duplicates ,

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates. /

XV. Field blanks

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks. /

DXN-SW90.DOC version 1.0
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LDC#:23265A21 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

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

YNNA

Page: / of
Reviewer: <Of—

2nd Reviewer: ^

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

Concentration (pg/g) (*50) (pg/g) (pg/g) Qualifications

Compound 1 6 RPD Difference Limits (Parent Only)

A 0.082 1.0U 0.918 (<1.0)

B 0.19 0.082 0.108 (55.2)

c 0.13 5.2U 5.07 (55.2)

D 0.17 0.14 0.03 (55-2)

E 0.19 0.11 0.08 (55-2)

F 0.42 0.30 0.12 (55-2)

G 1.4 0.62 0.78 (510)

H 0.91 0.76 0.15 (51.0)

I 0.62 1.0 0.38 (55-2)

J 0.39 0.47 0.08 (55-2)

K 0.92 1.6 0.68 (55-2)

L 0.49 0.85 0.36 (55-2)

M 0.16 0.27 0.11 (55-2)

N 0.19 0.16 0.03 (55-2)

0. . 1.2 2.0 0.8 (55.2)

P 0.83 1.1 0.27 (55-2)

Q 2.8 4.4 1.6 (<10)

Concentration (pg/g) (*50) (pg/g) (pg/g) Qualifications

Compound 3 5 RPD Difference Limits (Parent Only)

A 0.038 1.0U 0.962 (51.0)

C 0.066 5.2U 5.134 (55-2)

D 0.079 0.10 0.021 (55-2)

E 0.15 0.20 0.05 (55-2)

F 0.23 0.43 0.2 (55-2)

G 0.61 1.1 0.49 (510)

H 0.24 0.64 0.4 (51-0)



LDC#: 23265A21 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover_____  Field Duplicates

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

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

Page: -^of ^
Reviewer:,

2nd Reviewer:

Concentration (pg/g) (s50) (pg/g) (pg/g) Qualifications

Compound 3 5 RPD Difference Limits (Parent Only)

I 0.12 5.2U 5.08 (<5-2)

J 0.13 5.2U 5.07 (£5.2)

K 0.20 0.79 0.59 (£5.2)

L 0.11 0.38 0.27 (£5.2)

M 0.091 5.2U 5.109 (£5-2)

N 0.12 0.33 0.21 (£5-2)

0 0.39 1.2 0.81 (£5.2)

P 0.20 0.63 0.43 (£5.2)

Q 0.92 2.8 1.88 (<10)
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LDC #:d^s^yPv VALIDATION FINDINGS WORKSHEET
sdg #: ^tPPOCq Sample Calculation Verification

Page:.
Reviewer:

2nd reviewer:

/of /
Q-—

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

N/A
Y/N N/A

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

Concentration = (AJfl.VDR 
(As) (RRF) (Vc) (%S)

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

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

Is = Amount of internal standard added in nanograms
(ng)

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

RRF = Relative Response Factor (average) from the initial 
calibration

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

only.

Example: 

Sample I.D. 3

Cone. = i //6754^1 \ :__________j

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

RECALC90.21



LDC Report# 23265C21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 8, 2010 

June 9, 2010 

Water

Dioxins/Dibenzofurans 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D130519 

Sample Identification

FB-04072010-RZC 
EB-04072010-RZC
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\23265C21 ,TR3 2



The following are definitions of the data qualifiers:

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

V:\LOGIN\TRONOXNG\23265C21 .TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

III. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

V:\LOGIN\TRONOXNG\23265C21 .TR3 4



Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0123308MB 4/19/10 1,2,3,7,8,9-HxCDD 0.88 pg/L All samples in SDG G0D130519
1,2,3,4,6,7,8-HpCDD 1.6 pg/L
OCDD 2.6 pg/L
2,3,4,7,8-PeCDF 0.94 pg/L
1,2,3,4,7,8-HxCDF 0.89 pg/L
1,2,3,6,7,8-HxCDF 0.50 pg/L
2,3,4,6,7,8-HxCDF 1.1 pg/L
1,2,3,4,6,7,8-HpCDF 0.93 pg/L
1,2,3,4,7,8,9-HpCDF 0.98 pg/L

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

Reported Modified Final
Sample Compound Concentration Concentration

FB-04072010-RZC 1,2,3,7,8,9-HxCDD 0.82 pg/L 0.82U pg/L
1,2,3,4,6,7,8-HpCDD 4.2 pg/L 4.2U pg/L
2,3,4,7,8-PeCDF 0.67 pg/L 0.67U pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/L 1.1U pg/L
1,2,3,6,7,8-HxCDF 0.96 pg/L 0.96U pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L 1 .OU pg/L
1,2,3,4,6,7,8-HpCDF 2.1 pg/L 2.1 U pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/L 1.5U pg/L

EB-04072010-RZC 1,2,3,7,8,9-HxCDD 0.65 pg/L 0.65U pg/L
1,2,3,4,6,7,8-HpCDD 5.5 pg/L 5.5U pg/L
2,3,4,7,8-PeCDF 1.0 pg/L 1.0U pg/L
1,2,3,4,7,8-HxCDF 1.8 pg/L 1.8U pg/L
1,2,3,6,7,8-HxCDF 1.1 pg/L 1.1 U pg/L
2,3,4,6,7,8-HxCDF 0.97 pg/L 0.97U pg/L
1,2,3,4,6,7,8-HpCDF 4.5 pg/L 4.5U pg/L
1,2,3,4,7,8,9-HpCDF 1.1 pg/L 1.1 U pg/L

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

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04072010-RZC 4/8/10 2,3,7,8-TCDD 1.0 pg/L No associated samples in
1,2,3,6,7,8-HxCDD 0.69 pg/L this SDG
1,2,3,7,8,9-HxCDD 0.65 pg/L
1,2,3,4,6,7,8-HpCDD 5.5 pg/L
OCDD 53 pg/L
2,3,7,8-TCDF 2.6 pg/L
1,2,3,7,8-PeCDF 1.5 pg/L
2,3,4,7,8-PeCDF 1.0 pg/L
1,2,3,4,7,8-HxCDF 1.8 pg/L
1,2,3,6,7,8-HxCDF 1.1 pg/L
2,3,4,6,7,8-HxCDF 0.97 pg/L
1,2,3,4,6,7,8-HpCDF 4.5 pg/L
1,2,3,4,7,8,9-HpCDF 1.1 pg/L
OCDF 12 pg/L
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Sample FB-04072010-RZC was identified as a field blank. No polychlorinated 
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L No associated samples In
1,2,3,6,7,8-HxCDD 0.74 pg/L this SDG
1,2,3,7,8,9-HxCDD 0.82 pg/L
1,2,3,4,6,7,8-HpCDD 4.2 pg/L
OCDD 37 pg/L
2,3,7,8-TCDF 0.57 pg/L
1,2,3,7,8-PeCDF 0.96 pg/L
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/L
1,2,3,6,7,8-HxCDF 0.96 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HxCDF 1.0 pg/L
1,2,3,4,6,7,8-HpCDF 2.1 pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/L
OCDF 6.7 pg/L

VI. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

Vil. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following 
exceptions:
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Sample Compound Finding Criteria Flag Aor P

All samples in 2,3,7,8-TCDF 2nd column confirmation This compound must be None P
SDG G0D130519 was not performed for this confirmed on the 2nd

compound. column per the method.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG G0D130519 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D130519 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. 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 G0D130519

SDG Sample Compound Flag AorP Reason (Code)

G0D130519 FB-04072010-RZC 2,3,7,8-TCDF None P Project Quantitation
EB-04072010-RZC Limit (o)

G0D130519 FB-04072010-RZC All compounds reported J (all detects) A Project Quantitation
EB-04072010-RZC below the PQL. Limit (sp)

G0D130519 FB-04072010-RZC All compounds reported as JK (all detects) A Project Quantitation
EB-04072010-RZC EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D130519

SDG Sample Compound
Modified Final 
Concentration A or P Code

G0D130519 FB-04072010-RZC 1,2,3,7,8,9-HxCDD 0.82U pg/L A bl
1,2,3,4,6,7,8-HpCDD 4.2U pg/L
2,3,4,7,8-PeCDF 0.67U pg/L
1,2,3,4,7,8-HxCDF 1.1U pg/L
1,2,3,6,7,8-HxCDF 0.96U pg/L
2,3,4,6,7,8-HxCDF 1.0U pg/L
1,2,3,4,6,7,8-HpCDF 2.1 U pg/L
1,2,3,4,7,8,9-HpCDF 1.5U pg/L

G0D130519 EB-04072010-RZC 1,2,3,7,8,9-HxCDD 0.65U pg/L A bl
1,2,3,4,6,7,8-HpCDD 5.5U pg/L
2,3,4,7,8-PeCDF 1.0U pg/L
1,2,3,4,7,8-HxCDF 1.8U pg/L
1,2,3,6,7,8-HxCDF 1.1U pg/L
2,3,4,6,7,8-HxCDF 0.97U pg/L
1,2,3,4,6,7,8-HpCDF 4.5U pg/L
1,2,3,4,7,8,9-HpCDF 1.1U pg/L

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG 
G0D130519

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D130519

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 23265C21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D130519_________ Stage 2B
Laboratory: Test America_______

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

Page: yoP/ 
Reviewer: C7 

2nd Reviewer:

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

Valirilatinn Ama ftnmmfints

I. Technical holding times Sampling dates: -d—/ '%/ / /s'

II. FIRGC/HRMS Instrument performance check ' /

III. Initial calibration i
IV. Routine calibration/itsv r
v.

t
Blanks Ad

VI. Matrix spike/Matrix spike duplicates V
VII. Laboratory control samples 4

Jl’

VIII. Regional quality assurance and quality control N ' ^

IX. Internal standards

X. Target compound identifications N

XI. Compound quantitation and CRQLs

XII. System performance N f

XIII. Overall assessment of data 4
XIV. Field duplicates

XV. Field blanks

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

Validated Samples:

i FB-0407W-RZC- lAI 11 21 31

2 EB-04071r0-fefe— j 12 22 32

3
---------- :------:-------------^

13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 23265D21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 13, 2010 

June 10, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B & 4 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D150462

Sample Identification

SSAI3-02-1BPC 
SSAI3-03-1BPC 
SSAK3-01-1BPC 
SSAJ3-03-1 BPC 
SSAI2-01-1 BPC**
SA207-12BPC 
SSAI3-02-1BPCMS 
SSAI3-02-1BPCMSD

**lndicates sample underwent Stage 4 review
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Introduction

This data review covers 8 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for 
Polychlorinated Dioxins/Dibenzofurans.

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

Samples indicated by a double asterisk on the front cover underwent a Stage 4 
review. A Stage 2B review was performed on all of the other samples. Raw data were 
not evaluated for the samples reviewed by Stage 2B criteria since this review is based 
on QC data.
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The following are definitions of the data qualifiers:

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

III. 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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Method Blank ID
Extraction

Date Compound Concentration Associated Samples

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

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

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

Reported Modified Final
Sample Compound Concentration Concentration

SSAI3-02-1 BPC 1,2,3,4,6,7,8-HpCDD 0.31 pg/g 0.31 U pg/g
OCDD 0.31 pg/g 0.31 U pg/g
2,3,7,8-TCDF 0.34 pg/g 0.34U pg/g
1,2,3,7,8-PeCDF 0.53 pg/g 0.53U pg/g

SSAI3-03-1 BPC 1,2,3,4,6,7,8-HpCDD 0.47 pg/g 0.47U pg/g
OCDD 2.8 pg/g 2.8U pg/g
1,2,3,7,8,9-HxCDF 0.22 pg/g 0.22U pg/g

SSAJ3-03-1 BPC OCDD 0.87 pg/g 0.87U pg/g
2,3,7,8-TCDF 1.1 pg/g 1.1U pg/g
1,2,3,7,8,9-HxCDF 0.30 pg/g 0.30U pg/g

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

Date Compound Concentration Associated Samples

EB-04132010-RIG3-RZD 4/13/10 1,2,3,6,7,8-HxCDD 0.39 pg/L SSAI3-02-1 BPC
1,2,3,4,6,7,8-HpCDD 1.3 pg/L SSAI3-03-1 BPC
OCDD 3.1 pg/L SSAK3-01 -1 BPC
2,3,7,8-TCDF 2.8 pg/L SSAJ3-03-1 BPC
1,2,3,7,8-PeCDF 2.3 pg/L SSAI2-01 -1 BPC**
2,3,4,7,8-PeCDF 1.4 pg/L
1,2,3,4,7,8-HxCDF 4.6 pg/L
1,2,3,6,7,8-HxCDF 2.7 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HxCDF 0.48 pg/L
1,2,3,4,6,7,8-HpCDF 5.9 pg/L
1,2,3,4,7,8,9-HpCDF 2.3 pg/L
OCDF 9.9 pg/L

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

Samples FB-04072010-RZD (from SDG G0D090441) and FB-04072010-RZC (from SDG 
G0D130519) were identified as field blanks. No polychlorinated dioxin/dibenzofuran 
contaminants were found in these blanks with the following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples

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

FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L SA207-12BPC
1,2,3,6,7,8-HxCDD 0.74 pg/L
1,2,3,7,8,9-HxCDD 0.82 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.
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VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag AorP

SSAI3-03-1 BPC 13c-ocdd 22 (40-135) OCDD J (all detects)
UJ (all non-detects)

P

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

SSAJ3-03-1 BPC 13C-OCDD 27 (40-135) OCDD J (all detects)
UJ (all non-detects)

P

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.

XI. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag Aor P

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

Sample Finding Flag A or P

All samples in SDG G0D150462 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D150462 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

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

XII. 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.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SSAI3-03-1BPC_FD (from SDG G0D150589) and SSAI3-03-1BPC and samples 
SSAI2-01-1BPC_FD (from SDG G0D150589) and SSAI2-01-1BPC were identified as field 
duplicates. No polychlorinated dioxins/dibenzofurans were detected in any of the 
samples with the following exceptions:

Compound

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags A or PSSAI3-03-1 BPC_FD SSAI3-03-1 BPC

1,2,3,7,8-PeCDD 0.12 2.5U - 2.38 (<2.5) - -

1,2,3,4,7,8-HxCDD 0.090 0.061 - 0.029 (<2.6) - -

1,2,3,6,7,8-HxCDD 0.24 0.16 - 0.08 (<2.6) - -

1,2,3,7,8,9-HxCDD 0.24 0.17 - 0.07 (<2.6) - -

1,2,3,4,6,7,8-HpCDD 2.8 0.47 - 2.33 (<2.6) - -
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Compound

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags A or PSSAI3-03-1 BPC_FD SSAI3-03-1 BPC

OCDD 59 2.8 - 56.2 (<5.2) J (all detects) A

2,3,7,8-TCDF 0.80 0.49U - 0.31 (<0.49) - -

1,2,3,7,8-PeCDF 0.91 0.72 - 0.19 (<2.6) - -

2,3,4,7,8-PeCDF 0.55 0.33 - 0.22 (<2.6) - -

1,2,3,4,7,8-HxCDF 1.7 1.5 - 0.2 (<2.6) - -

1,2,3,6,7,8-HxCDF 1.1 1.2 - 0.1 (<2.6) - -

2,3,4,6,7,8-HxCDF 0.29 0.25 - 0.04 (<2.6) - -

1,2,3,7,8,9-HxCDF 0.30 0.22 - 0.08 (<2.6) - -

1,2,3,4,6,7,8-HpCDF 3.9 3.1 - 0.8 (<2.6) - -

1,2,3,4,7,8,9-HpCDF 1.6 1.4 - 0.2 (<2.6) - -

OCDF 16 12 - 4 (<5.2) - -

Compound

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags A or PSSAI2-01-1 BPC_FD SSAI2-01-1 BPC

2,3,7,8-TCDD 0.10 0.13 - 0.03 (<0.53) - -

1,2,3,7,8-PeCDD 0.23 0.18 - 0.05 (<2.6) - -

1,2,3,4,7,8-HxCDD 0.26 0.24 - 0.02 (<2.6) - -

1,2,3,6,7,8-HxCDD 3.3 2.9 - 0.4 (<2.6) - -

1,2,3,7,8,9-HxCDD 1.3 0.85 - 0.45 (<2.6) - -

1,2,3,4,6,7,8-HpCDD 22 21 5 (<50) - - -

OCDD 2.8 3.6 - 0.8 (<5.3) - -
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Compound

Concentration (pg/g)
RPD

(Limite)
Difference

(Limits) Flags A or PSSAI2-01-1 BPC_FD SSAI2-01-1 BPC

2,3,7,8-TCDF 1.4 2.3 - 0.9 (<0.53) - -

1,2,3,7,8-PeCDF 2.6 3.8 - 1.2 (<2.6) - -

2,3,4,7,8-PeCDF 1.5 1.7 - 0.2 (<2.6) - -

1,2,3,4,7,8-HxCDF 8.0 7.1 - 0.9 (<2.6) - -

1,2,3,6,7,8-HxCDF 4.9 5.7 - 0.8 (<2.6) - -

2,3,4,6,7,8-HxCDF 1.1 1.3 - 0.2 (<2.6) - -

1,2,3,7,8,9-HxCDF 0.85 0.61 - 0.24 (<2.6) - -

1,2,3,4,6,7,8-HpCDF 18 19 5 (<50) - - -

1,2,3,4,7,8,9-HpCDF 7.3 9.0 - 1.7 (<2.6) - -

OCDF 48 60 22 (<50) -

V:\LOQIN\TRONOXNG\23265D21.134 10



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

SDG Sample Compound Flag A or P Reason (Code)

G0D150462 SSAI3-03-1 BPC OCDD J (all detects) P Internal standards (%R)
SSAJ3-03-1 BPC

OCDF
UJ (all non-detects)

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

(i)

G0D150462 SSAK3-01 -1 BPC 1,2,3,7,8-PeCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HxCDF J (all detects) Limit (e)
1,2,3,6,7,8-HxCDF J (all detects)

G0D150462 SSAI3-02-1 BPC All compounds reported below J (all detects) A Project Quantitation
SSAI3-03-1 BPC 
SSAK3-01 -1 BPC 
SSAJ3-03-1 BPC 
SSAI2-01 -1 BPC** 
SA207-12BPC

the PQL. Limit (sp)

G0D150462 SSAI3-02-1 BPC All compounds reported as JK (all detects) A Project Quantitation
SSAI3-03-1 BPC 
SSAK3-01 -1 BPC 
SSAJ3-03-1 BPC 
SSAI2-01 -1 BPC** 
SA207-12BPC

EMPC Limit (k)

G0D150462 SSAI3-03-1 BPC OCDD J (all detects) A Field duplicates 
(Difference) (fd)

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

SDG Sample Compound
Modified Final 
Concentration A or P Code

G0D150462 SSAI3-02-1 BPC 1,2,3,4,6,7,8-HpCDD 0.31 U pg/g A bl
OCDD 0.31 U pg/g
2,3,7,8-TCDF 0.34U pg/g
1,2,3,7,8-PeCDF 0.53U pg/g

G0D150462 SSAI3-03-1 BPC 1,2,3,4,6,7,8-HpCDD 0.47U pg/g A bl
OCDD 2.8U pg/g
1,2,3,7,8,9-HxCDF 0.22U pg/g

G0D150462 SSAJ3-03-1 BPC OCDD 0.87U pg/g A bl
2,3,7,8-TCDF 1.1 U pg/g
1,2,3,7,8,9-HxCDF 0.30U pg/g

V:\LOGIN\TRONOXNG\23265D21.134 11



Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG 
GOD150462

No Sample Data Qualified in this SDG

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

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\23265D21 .T34 12



Tronox Northgate Henderson
LDC#: 23265D21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D150462_________ Stage 2B/4
Laboratory: Test America_______

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

Date:
Page: /of/.

Reviewer:_
2nd Reviewer:

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

Validation Area Dnmmfinfs

I. Technical holding times 4 Samplinq dates: ■d4~//^‘//$

II. HRGC/HRMS Instrument performance check
/ /

III. Initial calibration

IV. Routine calibration?!^ J
V. Blanks /Ml

VI. Matrix spike/Matrix spike duplicates

VII. Laboratory control samples

VIII. Regional quality assurance and quality control N

IX. Internal standards

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

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

XII. System performance Not reviewed for Stage 2B validation.

XIII. Overall assessment of data 4

XIV. Field duplicates 'tmJ.
XV. Field blanks -&.t> tobrteJJU ). ¥Z,-c»4dT^D-T2cr£i'

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

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples: ** Indicates sample underwent State 4 validation

i SSAI3-02-1 BPC*** p 11 4?/& ‘/■ZjZ/?/l/*S> 21 31

2 SSAI3-03-1BPC 12 22 32

3 SSAK3-01-1BPC 13 23 33

4 SSAJ 3-03-1 BPC 14 24 34

5 SSAI2-01-1BPC X# 15 25 35

6 SA207-12BPC c '16 26 36

7 SSAI3-02-1 BPCMS 17 27 37

8 SSAI3-02-1 BPCMSD 18 28 38

9 19 29 39

10 20 30 40

Notes:

23265D21 W.wpd



VALIDATION FINDINGS CHECKLISTLDC #\<335&£sr 
SDG #: -^bj

Page:,
Reviewer:

2nd Reviewer:

/of ^

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

Validation Area Yes No NA Findings/Comments '

I. Technical holdina times

All technical holding times were met.

Cooler temoerature criteria was met.

II. 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 
anv 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?

III. Initial calibration

Was the initial calibration performed at 5 concentration levels? r
Were all percent relative standard deviations (%RSD) < 20% for unlabeled standards 
and < 30% for labeled standards? r
Did all calibration standards meet the Ion Abundance Ratio criteria? s'

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

/

-A

IV. Continuing calibration t ■ , v ' . ,

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

s

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

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

V. Blanks .

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

Was a method blank performed for each matrix and concentration? /

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

VI. Matrix spike/Matrix spike duplicates -

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

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

VII. Laboratory control samples -- . . i-.v.... • ■ . - ' . . : ■ : -- ;

Was an LCS analyzed for this SDG? r

Was an LCS analyzed per extraction batch?

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

DXN-SW90.DOC version 1.0



LDC #: 
SDG #:

VALIDATION FINDINGS CHECKLIST Page: ^
Reviewer: O —

2nd Reviewer: /I.

VIII. Regional Quality Assurance and Quality Control ,

Were performance evaluation (PE) samples performed? s

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

IX. Internal standards ,

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

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

X. Target compound identification

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

-

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

-y---

/

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 Ion Abundance Ratio for the two quantitation ions within criteria?

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

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

-

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

Was an acceptable lock mass recorded and monitored?

XI. Compound quantitation/CRQLs ■ " : ■ ' .

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

-

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

s'

XII. System performance

System performance was found to be acceptable.

XIII. Overall assessment of data '

Overall assessment of data was found to be acceptable /

XIV. Field duplicates .

Field duplicate pairs were identified in this SDG. S'

Target compounds were detected in the field duplicates. s

XV. Field blanks

Field blanks were identified in this SDG. /

Target compounds were detected in the field blanks.
f

/

/

DXN-SW90.DOC version 1.0
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LDC#:23265D21 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover Field Duplicates

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

Page: fof-^-
Reviewer:~Q^

2nd Reviewer:

NA
NA

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

Concentration (pq/o) (*50) (pg/g) (pg/g) Qualifications

Compound SSAI3-03-1 BPC_FD 2 RPD Difference Limits (Parent Only)

B 0.12 2.5U 2.38 (52.5)

C 0.090 0.061 0.029 (52.6)

D 0.24 0.16 0.08 (52.6)

E 0.24 0.17 0.07 (52.6)

F 2.8 0.47 2.33 (52.6)

G 59 2.8 56.2 (55-2) (A
H 0.80 0.49U 0.31 (50.49)

I k

I 0.91 0.72 0.19 (52.6)

J 0.55 0.33 0.22 (52.6)

K 1.7 1.5 0.2 (52.6)

L 1.1 1.2 0.1 (52.6)

M 0.29 0.25 0.04 (52.6)

N 0.30 0.22 0.08 (52.6)

0 3.9 3.1 0.8 (52.6)

P . 1.6 1.4 0.2 (52.6)

Q 16 12 4 ( <5.2)

Concentration (pg/g) (s50) (pg/g) (pg/g) Qualifications

Compound SSAI2-01 -1 BPC_FD 5 RPD Difference Limits (Parent Only)

A 0.10 0.13 0.03 (50-53)

B 0.23 0.18 0.05 (52.6)

C 0.26 0.24 0.02 (52.6)

D 3.3 2.9 0.4 (52.6)

E 1.3 0.85 0.45 (52.6)

F 22 21 5

G 2.8 3.6 0.8 (55.3)

H 1.4 2.3 0.9 (50-53)



LDC#: 2326gF21 VALIDATION FINDINGS WORKSHEET Page: -^of^
SPG#: See Cover_____  Field Duplicates Reviewer:

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

NA
NA

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

Concentration (pg/g) (*50) (pg/g) (pg/g) Qualifications

Compound SSAI2-01-1BPC_FD 5 RPD Difference Limits (Parent Only)

I 2.6 3.8 1.2 (£2.6)

J 1.5 1.7 0.2 (£2.6)

K 8.0 7.1 0.9 (£2.6)

L 4.9 5.7 0.8 (£2.6)

M 1.1 1.3 0.2 (£2.6)

N 0.85 0.61 0.24 (£2.6)

0 18 19 5

P 7.3 9.0 1.7 (£2.6)

Q 48 60 22
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LDC
SDG

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:
Reviewer:

2nd reviewer:

/of /
Si

t

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

N N/A 
Y/ N N/A

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

Concentration = (AJfl.HDR

A*

A,

I.

V„

RRF

Dt
%S

(Ais)(RRF)(V0)(%S)
Area of the characteristic ion (EICP) for the 
compound to be measured
Area of the characteristic ion (EICP) for the specific 
internal standard
Amount of internal standard added in nanograms
(ng)
Volume or weight of sample extract in milliliters (ml) 
or grams (g).
Relative Response Factor (average) from the initial 
calibration
Dilution Factor.
Percent solids, applicable to soil and solid matrices 
only.

Example: 

Sample I.D.

Cone. = (4^™ ) (

r^/(7r

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

RECALC90.21
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LDC Report# 23265E21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 13, 2010 

June 9, 2010 

Water

Dioxins/Dibenzofurans 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D150582 

Sample Identification

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

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

III. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

Date Compound Concentration Associated Samples

0111312MB 4/21/10 1,2,3,7,8-PeCDD 0.64 pg/L All samples in SDG G0D150582
1,2,3,4,7,8-HxCDD 0.83 pg/L
1,2,3,6,7,8-HxCDD 1.0 pg/L
1,2,3,7,8,9-HxCDD 1.3 pg/L
1,2,3,4,6,7,8-HpCDD 2.1 pg/L
OCDD 6.6 pg/L
1,2,3,7,8-PeCDF 0.78 pg/L
2,3,4,7,8-PeCDF 0.79 pg/L
1,2,3,4,7,8-HxCDF 1.2 pg/L
1,2,3,6,7,8-HxCDF 1.2 pg/L
2,3,4,6,7,8-HxCDF 1.6 pg/L
1,2,3,7,8,9-HxCDF 2.2 pg/L
1,2,3,4,6,7,8-HpCDF 1.6 pg/L
1,2,3,4,7,8,9-HpCDF 1.7 pg/L
OCDF 3.5 pg/L

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

Reported Modified Final
Sample Compound Concentration Concentration

EB-04132010-RIG3-RZD 1,2,3,6,7,8-HxCDD 0.39 pg/L 0.39U pg/L
1,2,3,4,6,7,8-HpCDD 1.3 pg/L 1.3U pg/L
OCDD 3.1 pg/L 3.1 U pg/L
1,2,3,7,8-PeCDF 2.3 pg/L 2.3U pg/L
2,3,4,7,8-PeCDF 1.4 pg/L 1,4U pg/L
1,2,3,4,7,8-HxCDF 4.6 pg/L 4.6U pg/L
1,2,3,6,7,8-HxCDF 2.7 pg/L 2.7U pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L 1.0U pg/L
1,2,3,7,8,9-HxCDF 0.48 pg/L 0.48U pg/L
1,2,3,4,6,7,8-HpCDF 5.9 pg/L 5.9U pg/L
1,2,3,4,7,8,9-HpCDF 2.3 pg/L 2.3U pg/L
OCDF 9.9 pg/L 9.9U pg/L

FB-04132010-RIG2-RZE 1,2,3,7,8,9-HxCDD 0.40 pg/L 0.40U pg/L
1,2,3,4,6,7,8-HpCDD 0.65 pg/L 0.65U pg/L
OCDD 2.5 pg/L 2.5U pg/L
1,2,3,4,7,8-HxCDF 0.66 pg/L 0.66U pg/L
2,3,4,6,7,8-HxCDF 0.41 pg/L 0.41 U pg/L
1,2,3,4,6,7,8-HpCDF 0.53 pg/L 0.53U pg/L
OCDF 0.97 pg/L 0.97U pg/L

Sample EB-04132010-RIG3-RZD was identified as an equipment blank. No 
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the 
following exceptions:
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Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04132010-RIG3-RZD 4/13/10 1,2,3,6,7,8-HxCDD 0.39 pg/L No associated samples in
1,2,3,4,6,7,8-HpCDD 1.3 pg/L this SDG
OCDD 3.1 pg/L
2,3,7,8-TCDF 2.8 pg/L
1,2,3,7,8-PeCDF 2.3 pg/L
2,3,4,7,8-PeCDF 1 -4 pg/L
1,2,3,4,7,8-HxCDF 4.6 pg/L
1,2,3,6,7,8-HxCDF 2.7 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HxCDF 0.48 pg/L
1,2,3,4,6,7,8-HpCDF 5.9 pg/L
1,2,3,4,7,8,9-HpCDF 2.3 pg/L
OCDF 9.9 pg/L

Sample FB-04132010-RIG2-RZE was identified as a field blank. No polychlorinated 
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

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

VI. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.
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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

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

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D150582 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag A or P

All samples in SDG G0D150582 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. 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 G0D150582

SDG Sample Compound Flag A or P Reason (Code)

G0D150582 EB-04132010-RIG3-RZD 2,3,7,8-TCDF None P Project Quantitation
Limit (o)

G0D150582 EB-04132010-RIG3-RZD All compounds reported J (all detects) A Project Quantitation
FB-04132010-RIG2-RZE below the PQL. Limit (sp)

G0D150582 EB-04132010-RIG3-RZD All compounds reported as JK (all detects) A Project Quantitation
FB-04132010-RIG2-RZE EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
GOD150582

SDG Sample Compound
Modified Final 
Concentration AorP Code

G0D150582 EB-04132010-RIG3-RZD 1,2,3,6,7,8-HxCDD 0.39U pg/L A bl
1,2,3,4,6,7,8-HpCDD 1.3U pg/L
OCDD 3.1 U pg/L
1,2,3,7,8-PeCDF 2.3U pg/L
2,3,4,7,8-PeCDF 1,4U pg/L
1,2,3,4,7,8-HxCDF 4.6U pg/L
1,2,3,6,7,8-HxCDF 2.7U pg/L
2,3,4,6,7,8-HxCDF 1.0U pg/L
1,2,3,7,8,9-HxCDF 0.48U pg/L
1,2,3,4,6,7,8-HpCDF 5.9U pg/L
1,2,3,4,7,8,9-HpCDF 2.3U pg/L
OCDF 9.9U pg/L

G0D150582 FB-04132010-RIG2-RZE 1,2,3,7,8,9-HxCDD 0.40U pg/L A bl
1,2,3,4,6,7,8-HpCDD 0.65U pg/L
OCDD 2.5U pg/L
1,2,3,4,7,8-HxCDF 0.66LI pg/L
2,3,4,6,7,8-HxCDF 0.41 U pg/L
1,2,3,4,6,7,8-HpCDF 0.53U pg/L
OCDF 0.97U pg/L

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG 
G0D150582

No Sample Data Qualified in this SDG
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D150582

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 23265E21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D150582_________ Stage 2B
Laboratory: Test America_______

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

Date: /'O
Page: z of v 

Reviewer:

‘ T-
2nd Reviewer:

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

Validation Arna OnmmFmts

I. Technical holding times i Sampling dates: ■^■//^/^

II. HRGC/HRMS Instrument performance check
/ '

III. Initial calibration t/-
IV. Routine calibration/I?V <h

V. Blanks '

VI. Matrix spike/Matrix spike duplicates N
VII. Laboratory control samples

VIII. Regional quality assurance and quality control N

IX. Internal standards

X. Target compound identifications N

XI. Compound quantitation and CRQLs •^sN

XII. System performance N

XIII. Overall assessment of data

XIV. Field duplicates _kL_
XV. Field blanks Xu = 1 . -hS> ~ 2 -

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

Validated Samples:

1 EB-04132010-RIG3-RZD W 11 21 31

2 FB-04132010-RIG2-RZE |/ 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 23265F21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 13, 2010 

June 9, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D150589 

Sample Identification

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

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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!. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

III. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

Date Compound Concentration Associated Samples

0109260MB 4/19/10 1,2,3,4,6,7,8-HpCDD 0.14 pg/g All samples in SDG G0D150589
OCDD 0.59 pg/g
2,3,7,8-TCDF 0.28 pg/g
1,2,3,7,8-PeCDF 0.14 pg/g
1,2,3,4,7,8-HxCDF 0.24 pg/g
1,2,3,6,7,8-HxCDF 0.14 pg/g
1,2,3,7,8,9-HxCDF 0.086 pg/g
1,2,3,4,6,7,8-HpCDF 0.30 pg/g
1,2,3,4,7,8,9-HpCDF 0.13 pg/g
OCDF 0.63 pg/g

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

Reported Modified Final
Sample Compound Concentration Concentration

SSAI3-03-1 BPC_FD 2,3,7,8-TCDF 0.80 pg/g 0.80U pg/g
1,2,3,7,8,9-HxCDF 0.30 pg/g 0.30U pg/g

SSAI2-01 -1 BPC_FD OCDD 2.8 pg/g 2.8U pg/g

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

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04132010-RIG3-RZD 4/13/10 1,2,3,6,7,8-HxCDD 0.39 pg/L All samples in SDG
1,2,3,4,6,7,8-HpCDD 1.3 pg/L G0D150589
OCDD 3.1 pg/L
2,3,7,8-TCDF 2.8 pg/L
1,2,3,7,8-PeCDF 2.3 pg/L
2,3,4,7,8-PeCDF 1.4 pg/L
1,2,3,4,7,8-HxCDF 4.6 pg/L
1,2,3,6,7,8-HxCDF 2.7 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HxCDF 0.48 pg/L
1,2,3,4,6,7,8-HpCDF 5.9 pg/L
1,2,3,4,7,8,9-HpCDF 2.3 pg/L
OCDF 9.9 pg/L

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

Sample FB-04072010-RZD (from SDG G0D090441) was identified as a field blank. No 
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the 
following exceptions:
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Field Blank ID
Sampling

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 G0D150589
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag Aor P

SSAI3-03-1BPCFD 13C-1,2,3,4,7,8-HxCDF
13C-1,2,3,4,6,7,8-HpCDD 
,3C-1,2,3,4,6,7,8-HpCDF 
13C-OCDD

38 (40-135)
28 (40-135)
25 (40-135)
10 (40-135)

1.2.3.4.6.7.8- HpCDD 
OCDD
1.2.3.4.7.8- HxCDF
1.2.3.6.7.8- HxCDF
2.3.4.6.7.8- HxCDF
1.2.3.7.8.9- HxCDF
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF 
OCDF

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

P
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X. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0D150589 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D150589 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SSAI3-03-1BPC_FD and SSAI3-03-1BPC (from SDG G0D150462) and samples 
SSAI2-01-1BPC_FD and SSAI2-01-1BPC (from SDG G0D150462) were identified as field 
duplicates. No polychlorinated dioxins/dibenzofurans were detected in any of the 
samples with the following exceptions:

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits)Compound SSAI3-03-1 BPC_FD SSAI3-03-1 BPC Flags A or P

1,2,3,7,8-PeCDD 0.12 2.5U - 2.38 (<2.5) - -

1,2,3,4,7,8-HxCDD 0.09 0.061 - 0.029 (<2.6) - -
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Compound

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags AorPSSAI3-03-1 BPCFD SSAI3-03-1 BPC

1,2,3,6,7,8-HxCDD 0.24 0.16 - 0.08 (<2.6) - -

1,2,3,7,8,9-HxCDD 0.24 0.17 - 0.07 (<2.6) - -

1,2,3,4,6,7,8-HpCDD 2.8 0.47 - 2.33 (<2.6) - -

OCDD 59 2.8 - 56.2 (<5.2) J (all detects) A

2,3,7,8-TCDF 0.80 0.49U - 0.31 (<0.49) - -

1,2,3,7,8-PeCDF 0.91 0.72 - 0.19 (<2.6) - -

2,3,4,7,8-PeCDF 0.55 0.33 - 0.22 (<2.6) - -

1,2,3,4,7,8-HxCDF 1.7 1.5 - 0.2 (<2.6) - ■ -

1,2,3,6,7,8-HxCDF 1.1 1.2 - 0.1 (<2.6) - -

2,3,4,6,7,8-HxCDF 0.29 0.25 - 0.04 (<2.6) - -

1,2,3,7,8,9-HxCDF 0.30 0.22 - 0.08 (<2.6) - -

1,2,3,4,6,7,8-HpCDF 3.9 3.1 - 0.8 (<2.6) - -

1,2,3,4,7,8,9-HpCDF 1.6 1.4 - 0.2 (<2.6) - -

OCDF 16 12 - 4 (<5.2) - -

Compound

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags Aor PSSAI2-01 -1 BPCFD SSAI2-01-1 BPC

2,3,7,8-TCDD 0.10 0.13 - 0.03 (<0.53) - -

1,2,3,7,8-PeCDD 0.23 0.18 - 0.05 (<2.6) - -

1,2,3,4,7,8-HxCDD 0.26 0.24 - 0.02 (<2.6) - -

1,2,3,6,7,8-HxCDD 3.3 2.9 - 0.4 (<2.6) - -
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Compound

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags AorPSSAI2-01-1 BPC_FD SSAI2-01 -1 BPC

1,2,3,7,8,9-HxCDD 1.3 0.85 - 0.45 (<2.6) - -

1,2,3,4,6,7,8-HpCDD 22 21 5 (<50) - - -

OCDD 2.8 3.6 - 0.8 (<5.3) - -

2,3,7,8-TCDF 1.4 2.3 - 0.9 (<0.53) - -

1,2,3,7,8-PeCDF 2.6 3.8 - 1.2 (<2.6) - -

2,3,4,7,8-PeCDF 1.5 1.7 - 0.2 (<2.6) - -

1,2,3,4,7,8-HxCDF 8.0 7.1 - 0.9 (<2.6) - -

1,2,3,6,7,8-HxCDF 4.9 5.7 - 0.8 (<2.6) - -

2,3,4,6,7,8-HxCDF 1.1 1.3 - 0.2 (<2.6) - -

1,2,3,7,8,9-HxCDF 0.85 0.61 - 0.24 (<2.6) - -

1,2,3,4,6,7,8-HpCDF 18 19 5 (<50) - - -

1,2,3,4,7,8,9-HpCDF 7.3 9.0 - 1.7 (<2.6) - -

OCDF 48 60 22 (<50) -
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D150589

SDG Sample Compound Flag A or P Reason (Code)

G0D150589 SSAI3-03-1 BPC_FD 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)
OCDD
1.2.3.4.7.8- HxCDF
1.2.3.6.7.8- HxCDF
2.3.4.6.7.8- HxCDF
1.2.3.7.8.9- HxCDF
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF
OCDF

UJ (all non-detects) (i)

G0D150589 SSAI3-03-1 BPC FD All compounds reported J (all detects) A Project Quantitation
SSAI2-01 -1 BPC_FD below the PQL. Limit (sp)

G0D150589 SSAI3-03-1 BPC FD All compounds reported as JK (all detects) A Project Quantitation
SSAI2-01 -1 BPC_FD EMPC Limit (k)

G0D150589 SSAI3-03-1 BPC_FD OCDD J (all detects) A Field duplicates 
(Difference) (fd)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
GOD150589

SDG Sample Compound
Modified Final 
Concentration Aor P Code

G0D150589 SSAI3-03-1 BPC_FD 2,3,7,8-TCDF
1,2,3,7,8,9-HxCDF

0.80U pg/g
0.30U pg/g

A bl

G0D150589 SSAI2-01 -1 BPCFD OCDD 2.8U pg/g A bl

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG 
GOD150589

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D150589

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 23265F21_________  VALIDATION COMPLETENESS WORKSHEET
sdg #: G0D150589_________ Stage 2B
Laboratory: Test America_______

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

Pate^4
Page://fef / 

Reviewer: Qr —
2nd Reviewer:

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

Validation Ama Cnmmfints

I. Technical holding times JU Sampling dates: \ ■*> /~/ f)

II. HRGC/HRMS Instrument performance check X / '

III. Initial calibration X

IV. Routine calibration/l'^

V. Blanks sOAl
VI. Matrix spike/Matrix spike duplicates Xkk\ (\ r> /U/-— Alt? /£c\

VII. Laboratory control samples

VIII. Regional quality assurance and quality control N

IX. internal standards

X. Target compound identifications N

XI. Compound quantitation and CRQLs - ^\N

XII. System performance N

XIII. Overall assessment of data 4
XIV. Field duplicates .P -1 f-SSAl 5^ 5-ltfC. ^+€5412-ol-lBf ('(©!>/

XV. Field blanks AW H&2

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

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples:

1 SSAI3-03-1 BPC_FD ^ 11 21 31

2 SSAI2-01-1BPC FD 12
1

22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC#:23265F21 VALIDATION FINDINGS WORKSHEET Page^of^
SDG#: See Cover Field Duplicates Reviewer: "

2nd Reviewer: /7a
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) ]

YNNA 
NNA

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

Concentration (pg/q) (s50) (pg/g) (pg/g) Qualifications

Compound 1 SSAI3-03-1BPC RPD Difference Limits (Parent Only)

B 0.12 2.5U 2.38 (12.5)

C 0.090 0.061 0.029 (12.6)

D 0.24 0.16 0.08 (12.6)

E 0.24 0.17 0.07 (12.6)

F 2.8 0.47 2.33 (12.6)

G 59 2.8 56.2 (15.2) _

H 0.80 0.49U 0.31 (<0.49)
/

I 0.91 0.72 0.19 (12.6)

J 0.55 0.33 0.22 (12.6)

K 1.7 1.5 0.2 (12.6)

L 1.1 1.2 0.1 (12.6)

M 0.29 0.25 0.04 (12.6)

N 0.30 0.22 0.08 (12.6)

0 3.9 3.1 0.8 (12.6)

P 1.6 1.4 0.2 (12.6)

Q 16 12 4 (<5.2)

(-{Aj

Concentration (pg/g) (s50) (pg/g) (pg/g) Qualifications

Compound 2 SSAI2-01-1BPC RPD Difference Limits (Parent Only)

A 0.10 0.13 0.03 (10.53)

B 0.23 0.18 0.05 (12.6)

C 0.26 0.24 0.02 (12-6)

D 3.3 2.9 0.4 (12.6)

E 1.3 0.85 0.45 (12.6)

F 22 21 5

G 2.8 3.6 0.8 (15.3)

H 1.4 2.3 0.9 (10.53)



LDC#: 23265F21 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover_____  Field Duplicates

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPASW 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?

Page: -^of -S 
Reviewer:

-£=
2nd Reviewer:

Concentration (pg/g) US0) (pg/g) (pg/g) Qualifications

Compound 2 SSAI2-01-1BPC RPD Difference Limits (Parent Only)

I 2.6 3.8 1.2 (<2.6)

J 1.5 1.7 0.2 (52.6)

K 8.0 7.1 0.9 (52.6)

L 4.9 5.7 0.8 (52-6)

M 1.1 1.3 0.2 (52.6)

N ■ 0.85 0.61 0.24 (52.6)

0 18 19 5

p 7.3 9.0 1.7 (52.6)

Q 48 60 22
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LDC Report# 23265G21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 14 through April 15, 2010 

June 9, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D160435

Sample Identification

SSAL4-01-1BPC 
SSAL4-02-1BPC 
SSAK5-01-1BPC 
SSAO6-01-1BPC 
SSAL2-01-1BPC 
SSAL3-01-1BPC 
SSAL3-02-1 BPC 
SSAK4-01-1BPC
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Introduction

This data review covers 8 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for 
Polychlorinated Dioxins/Dibenzofurans.

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

III. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

Date Compound Concentration Associated Samples

0113286MB 4/23/10 OCDD
2.3.7.8- TCDF
1.2.3.7.8- PeCDF
1.2.3.4.7.8- HxCDF
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF
OCDF

0.75 pg/g
0.22 pg/g
0.25 pg/g
0.35 pg/g
0.50 pg/g
0.16 pg/g
0.75 pg/g

SSAL2-01 -1 BPC

0110455MB 4/20/10 2.3.7.8- TCDF
1.2.3.7.8- PeCDF
1.2.3.4.6.7.8- HpCDF

0.31 pg/g
0.31 pg/g
0.30 pg/g

SSAL4-01 -1 BPC
SSAL4-02-1 BPC
SSAK5-01 -1 BPC
SSAO6-01 -1 BPC
SSAL3-01 -1 BPC
SSAK4-01 -1 BPC

0112236MB 4/22/10 OCDD
1,2,3,4,6,7,8-HpCDF
OCDF

0.85 pg/g
0.64 pg/g
1.3 pg/g

SSAL3-02-1 BPC

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

Reported Modified Final
Sample Compound Concentration Concentration

SSAL2-01 -1 BPC OCDD 3.4 pg/g 3.4U pg/g

SSAL3-01 -1 BPC 2,3,7,8-TCDF 0.90 pg/g 0.90U pg/g
1,2,3,7,8-PeCDF 1.0 pg/g 1.01) pg/g

Samples EB-04142010-RIG1-RZC and EB-04142010-RIG2-RZC (both from SDG 
G0D160472) were identified as equipment blanks. No polychlorinated dioxin/dibenzofuran 
contaminants were found in these blanks with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04142010-RIG1 -RZC 4/14/10 1,2,3,4,6,7,8-HpCDD 1.2 pg/L SSAO6-01 -1 BPC
OCDD 9.2 pg/L
2,3,7,8-TCDF 0.50 pg/L
1,2,3,7,8-PeCDF 0.32 pg/L
1,2,3,4,7,8-HxCDF 0.69 pg/L
1,2,3,6,7,8-HxCDF 0.39 pg/L
2,3,4,6,7,8-HxCDF 0.28 pg/L
1,2,3,7,8,9-HxCDF 0.20 pg/L
1,2,3,4,6,7,8-HpCDF 0.79 pg/L
1,2,3,4,7,8,9-HpCDF 0.30 pg/L
OCDF 1.8 pg/L
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Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04142010-RIG2-RZC 4/14/10 1,2,3,6,7,8-HxCDD 0.29 pg/L SSAO6-01 -1 BPC
1,2,3,7,8,9-HxCDD 0.39 pg/L
1,2,3,4,6,7,8-HpCDD 0.77 pg/L
OCDD 2.5 pg/L
2,3,7,8-TCDF 3.3 pg/L
1,2,3,7,8-PeCDF 1.6 pg/L
2,3,4,7,8-PeCDF 0.73 pg/L
1,2,3,4,7,8-HxCDF 4.2 pg/L
1,2,3,6,7,8-HxCDF 2.2 pg/L
2,3,4,6,7,8-HxCDF 0.71 pg/L
1,2,3,7,8,9-HxCDF 0.43 pg/L
1,2,3,4,6,7,8-HpCDF 6.6 pg/L
1,2,3,4,7,8,9-HpCDF 1.9 pg/L
OCDF 13 pg/L

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

Samples FB-04072010-RZC (from SDG G0D130519) and FB-04072010-RZD (from SDG 
G0D090441) were identified as field blanks. No polychlorinated dioxin/dibenzofuran 
contaminants were found in these blanks with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L SSAO6-01 -1 BPC
1,2,3,6,7,8-HxCDD 0.74 pg/L
1,2,3,7,8,9-HxCDD 0.82 pg/L
1,2,3,4,6,7,8-HpCDD 4.2 pg/L
OCDD 37 pg/L
2,3,7,8-TCDF 0.57 pg/L
1,2,3,7,8-PeCDF 0.96 pg/L
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/L
1,2,3,6,7,8-HxCDF 0.96 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HxCDF 1.0 pg/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

FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L SSAL4-01 -1 BPC
1,2,3,7,8,9-HxCDD 1.5 pg/L SSAL4-02-1 BPC
1,2,3,4,6,7,8-HpCDD 2.2 pg/L SSAK5-01 -1 BPC
OCDD 8.3 pg/L SSAL2-01 -1 BPC
1,2,3,4,7,8-HxCDF 1.4 pg/L SSAL3-01 -1 BPC
1,2,3,6,7,8-HxCDF 1.6 pg/L SSAL3-02-1 BPC
2,3,4,6,7,8-HxCDF 1.5 pg/L SSAK4-01 -1 BPC
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.
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VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag A or P

SSAL4-01 -1 BPC ,3c-ocdd 32 (40-135) OCDD J (all detects)
UJ (all non-detects)

P

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

SSAL4-02-1 BPC 13C-OCDD 24 (40-135) OCDD J (all detects)
UJ (all non-detects)

P

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

SSAO6-01 -1 BPC ,3C-OCDD 30 (40-135) OCDD J (all detects)
UJ (all non-detects)

P

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

SSAL2-01 -1 BPC 13C-OCDD 22 (40-135) OCDD J (all detects)
UJ (all non-detects)

P

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

SSAL3-01 -1 BPC 13c-ocdd 27 (40-135) OCDD J (all detects)
UJ (all non-detects)

P

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

X. Target Compound Identifications

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

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

Sample Compound Finding Criteria Flag A or P

SSAL4-02-1 BPC 1,2,3,7,8-PeCDF Sample result exceeded Reported result should be J (all detects) P
1,2,3,4,7,8-HxCDF calibration range. within calibration range. J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

SSAK5-01 -1 BPC OCDD Sample result exceeded Reported result should be J (all detects) P
2,3,7,8-TCDF calibration range. within calibration range. J (all detects)

SSAK4-01 -1 BPC 1,2,3,7,8-PeCDF Sample result exceeded Reported result should be J (all detects) P
2,3,4,7,8-PeCDF calibration range. within calibration range. J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG G0D160435 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D160435 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D160435

SDG Sample Compound Flag AorP Reason (Code)

G0D160435 SSAL4-01 -1BPC OCDD J (all detects) P Internal standards (%R)
SSAL4-02-1 BPC UJ (all non-detects) (i)
SSAO6-01 -1 BPC OCDF J (all detects)
SSAL2-01 -1 BPC
SSAL3-01 -1 BPC

UJ (all non-detects)

G0D160435 SSAL4-02-1 BPC 1,2,3,7,8-PeCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HxCDF J (all detects) Limit (e)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

G0D160435 SSAK5-01 -1 BPC OCDD J (all detects) P Project Quantitation
2,3,7,8-TCDF J (all detects) Limit (e)

G0D160435 SSAK4-01 -1 BPC 1,2,3,7,8-PeCDF J (all detects) P Project Quantitation
2,3,4,7,8-PeCDF J (all detects) Limit (e)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)

G0D160435 SSAL4-01 -1 BPC All compounds reported J (all detects) A Project Quantitation
SSAL4-02-1 BPC
SSAK5-01 -1 BPC
SSAO6-01 -1 BPC
SSAL2-01 -1 BPC
SSAL3-01 -1 BPC
SSAL3-02-1 BPC
SSAK4-01 -1 BPC

below the PQL. Limit (sp)

G0D160435 SSAL4-01 -1 BPC All compounds reported as JK (all detects) A Project Quantitation
SSAL4-02-1 BPC
SSAK5-01 -1 BPC
SSAO6-01 -1 BPC
SSAL2-01 -1 BPC
SSAL3-01 -1 BPC
SSAL3-02-1 BPC
SSAK4-01 -1 BPC

EMPC Limit (k)

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

SDG Sample Compound
Modified Final 
Concentration Aor P Code

G0D160435 SSAL2-01 -1 BPC OCDD 3.4U pg/g A bl
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Modified Final
SDG Sample Compound Concentration A or P Code

G0D160435 SSAL3-01 -1 BPC 2,3,7,8-TCDF 0.90U pg/g A bl
1,2,3,7,8-PeCDF 1,0U pg/g

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

No Sample Data Qualified in this SDG

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

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LPC #: 23265G21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D160435_________ Stage 2B
Laboratory: Test America_______

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

I Jr r
Date: rf?

Page: /of f
Reviewer: V-------

2nd Reviewer:

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

Valiriatinn Area CnmmfintR

I. Technical holding times Sampling dates: -*£//&//£> , /\&

II. FIRGC/HRIVIS Instrument performance check
/ / ■ / /

III. Initial calibration

IV. Routine calibration/KjV A-
V. /Blanks stfA/ >
VI. Matrix spike/Matrix spike duplicates /CaI hi/?IVt
VII. Laboratory control samples <A

VIII. Regional quality assurance and quality control N ,

IX Interna! standards AhJ
X. Target compound identifications

— v V—
N

XI. Compound quantitation and CRQLs

XII. System performance N

XIII. Overall assessment of data
4

XIV. Field duplicates n1 /

XV. Field blanks ■4A/ rS>i?4oT^> ) fb-o&Twb--------------------------------------------------------------------------*------------- *-------- --------- 1-------- --------- -------------- ------- S—1—!—■-------
Note: A = Acceptable

N = Not provided/applicable 
SW = See worksheet

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

PBC-

Validated Samples:

1 SSAL4-01-1BPC 11 21 31

2 SSAL4-02-1BPC 12 22 32

3 SSAK5-01-1BPC 13 23 33

4 SSAO6-01-1 BPC C 14 24 34

5 SSAL2-01-1BPC 15 25 35

6 SSAL3-01-1BPC 16 26 36

7 y SSAL3-02-1 BPC 17 27 37

8 SSAK4-01-1BPC 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 23265H21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 14, 2010 

June 9, 2010 

Water

Dioxins/Dibenzofurans 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D160472 

Sample Identification

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

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

III. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

Date Compound Concentration Associated Samples

0111312MB 4/21/10 1,2,3,7,8-PeCDD 0.64 pg/L All samples in SDG G0D160472
1,2,3,4,7,8-HxCDD 0.83 pg/L
1,2,3,6,7,8-HxCDD 1.0 pg/L
1,2,3,7,8,9-HxCDD 1.3 pg/L
1,2,3,4,6,7,8-HpCDD 2.1 pg/L
OCDD 6.6 pg/L
1,2,3,7,8-PeCDF 0.78 pg/L
2,3,4,7,8-PeCDF 0.79 pg/L
1,2,3,4,7,8-HxCDF 1.2 pg/L
1,2,3,6,7,8-HxCDF 1.2 pg/L
2,3,4,6,7,8-HxCDF 1.6 pg/L
1,2,3,7,8,9-HxCDF 2.2 pg/L
1,2,3,4,6,7,8-HpCDF 1.6 pg/L
1,2,3,4,7,8,9-HpCDF 1.7 pg/L
OCDF 3.5 pg/L

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

Reported Modified Final
Sample Compound Concentration Concentration

EB-04142010-RIG1-RZC 1,2,3,4,6,7,8-HpCDD 1.2 pg/L 1.2U pg/L
OCDD 9.2 pg/L 9.2U pg/L
1,2,3,7,8-PeCDF 0.32 pg/L 0.32U pg/L
1,2,3,4,7,8-HxCDF 0.69 pg/L 0.69U pg/L
1,2,3,6,7,8-HxCDF 0.39 pg/L 0.39U pg/L
2,3,4,6,7,8-HxCDF 0.28 pg/L 0.28U pg/L
1,2,3,7,8,9-HxCDF 0.20 pg/L 0.20U pg/L
1,2,3,4,6,7,8-HpCDF 0.79 pg/L 0.79U pg/L
1,2,3,4,7,8,9-HpCDF 0.30 pg/L 0.30U pg/L
OCDF 1.8 pg/L 1.8U pg/L

EB-04142010-RIG2-RZC 1,2,3,6,7,8-HxCDD 0.29 pg/L 0.29U pg/L
1,2,3,7,8,9-HxCDD 0.39 pg/L 0.39U pg/L
1,2,3,4,6,7,8-HpCDD 0.77 pg/L 0.77U pg/L
OCDD 2.5 pg/L 2.5U pg/L
1,2,3,7,8-PeCDF 1.6 pg/L 1.6U pg/L
2,3,4,7,8-PeCDF 0.73 pg/L 0.73U pg/L
1,2,3,4,7,8-HxCDF 4.2 pg/L 4.2U pg/L
1,2,3,6,7,8-HxCDF 2.2 pg/L 2.2U pg/L
2,3,4,6,7,8-HxCDF 0.71 pg/L 0.71 U pg/L
1,2,3,7,8,9-HxCDF 0.43 pg/L 0.43U pg/L
1,2,3,4,6,7,8-HpCDF 6.6 pg/L 6.6U pg/L
1,2,3,4,7,8,9-HpCDF 1.9 pg/L 1.9U pg/L
OCDF 13 pg/L 13U pg/L

Samples EB-04142010-RIG1-RZC and EB-04142010-RIG2-RZC were identified as 
equipment blanks. No polychlorinated dioxin/dibenzofuran contaminants were found in 
these blanks with the following exceptions:
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Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04142010-RIG1-RZC 4/14/10 1,2,3,4,6,7,8-HpCDD 1.2 pg/L No associated samples in
OCDD 9.2 pg/L this SDG
2,3,7,8-TCDF 0.50 pg/L
1,2,3,7,8-PeCDF 0.32 pg/L
1,2,3,4,7,8-HxCDF 0.69 pg/L
1,2,3,6,7,8-HxCDF 0.39 pg/L
2,3,4,6,7,8-HxCDF 0.28 pg/L
1,2,3,7,8,9-HxCDF 0.20 pg/L
1,2,3,4,6,7,8-HpCDF 0.79 pg/L
1,2,3,4,7,8,9-HpCDF 0.30 pg/L
OCDF 1.8 pg/L

EB-04142010-RIG2-RZC 4/14/10 1,2,3,6,7,8-HxCDD 0.29 pg/L No associated samples in
1,2,3,7,8,9-HxCDD 0.39 pg/L this SDG
1,2,3,4,6,7,8-HpCDD 0.77 pg/L
OCDD 2.5 pg/L
2,3,7,8-TCDF 3.3 pg/L
1,2,3,7,8-PeCDF 1.6 pg/L
2,3,4,7,8-PeCDF 0.73 pg/L
1,2,3,4,7,8-HxCDF 4.2 pg/L
1,2,3,6,7,8-HxCDF 2.2 pg/L
2,3,4,6,7,8-HxCDF 0.71 pg/L
1,2,3,7,8,9-HxCDF 0.43 pg/L
1,2,3,4,6,7,8-HpCDF 6.6 pg/L
1,2,3,4,7,8,9-HpCDF 1.9 pg/L
OCDF 13 pg/L

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.

VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications

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

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

Sample Compound Finding Criteria Flag AorP

All samples In 2,3,7,8-TCDF 2nd column confirmation This compound must be None P
SDG G0D160472 was not performed for this confirmed on the 2nd

compound. column per the method.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG G0D160472 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 G0D160472 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

Xil. System Performance

Raw data were not reviewed for this SDG.

XIII. 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 G0D160472

SDG Sample Compound Flag AorP Reason (Code)

G0D160472 EB-04142010-RIG1-RZC 2,3,7,8-TCDF None P Project Quantitation
EB-04142010-RIG2-RZC Limit (o)

G0D160472 EB-04142010-RIG1-RZC All compounds reported J (all detects) A Project Quantitation
EB-04142010-RIG2-RZC below the PQL. Limit (sp)

G0D160472 EB-04142010-RIG1-RZC All compounds reported as JK (all detects) A Project Quantitation
EB-04142010-RIG2-RZC EMPC Limit (k)

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

SDG Sample Compound
Modified Final 
Concentration A or P Code

G0D160472 EB-04142010-RIG1-RZC 1,2,3,4,6,7,8-HpCDD 1.2U pg/L A bl
OCDD 9.2U pg/L
1,2,3,7,8-PeCDF 0.32U pg/L
1,2,3,4,7,8-HxCDF 0.69U pg/L
1,2,3,6,7,8-HxCDF 0.39U pg/L
2,3,4,6,7,8-HxCDF 0.28U pg/L
1,2,3,7,8,9-HxCDF 0.20U pg/L
1,2,3,4,6,7,8-HpCDF 0.79U pg/L
1,2,3,4,7,8,9-HpCDF 0.30U pg/L
OCDF 1.8U pg/L

G0D160472 EB-04142010-RIG2-RZC 1,2,3,6,7,8-HxCDD 0.29U pg/L A bl
1,2,3,7,8,9-HxCDD 0.39U pg/L
1,2,3,4,6,7,8-HpCDD 0.77U pg/L
OCDD 2.5U pg/L
1,2,3,7,8-PeCDF 1.6U pg/L
2,3,4,7,8-PeCDF 0.73U pg/L
1,2,3,4,7,8-HxCDF 4.2U pg/L
1,2,3,6,7,8-HxCDF 2.2U pg/L
2,3,4,6,7,8-HxCDF 0.71 U pg/L
1,2,3,7,8,9-HxCDF 0.43U pg/L
1,2,3,4,6,7,8-HpCDF 6.6U pg/L
1,2,3,4,7,8,9-HpCDF 1.9U pg/L
OCDF 13U pg/L

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

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 23265H21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D160472_________ Stage 2B
Laboratory: Test America_______

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

Page:_Zof_Z_^
Reviewer: r

2nd Reviewer:

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

Validation Area Comments

Technical holding times 'fir Sampling dates: "0

II. HRGC/HRMS instrument performance check
/ '

III. Initial calibration

IV. Routine calibration/lbv 1
V. Blanks ^aa/
VI. Matrix spike/Matrix spike duplicates

VII. Laboratory control samples ■ wT

VIII. Regional quality assurance and quality control N

IX. Internal standards 4
X. Target compound identifications N

XI. Compound quantitation and CRQLs

XII. System performance N

XIII. Overall assessment of data £
XIV. Field duplicates fi
XV. Field blanks ^Al f - ^

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:

i EB-04142010-RIG1-RZC W 11 21 31

2 EB-04142010-RIG2-RZC ^ 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

23265H21 W.wpd
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LDC Report# 23265121

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 15, 2010 

June 10, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B & 4 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D170485 

Sample Identification

SSAO6-03-1BPC
SA129-3BPC
SA129-4BPC
SA175-5BPC
SA175-8BPC**

^Indicates sample underwent Stage 4 review
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

Samples indicated by a double asterisk on the front cover underwent a Stage 4 
review. A Stage 2B review was performed on all of the other samples. Raw data were 
not evaluated for the samples reviewed by Stage 2B criteria since this review is based 
on QC data.
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The following are definitions of the data qualifiers:

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

III. 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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Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0110455MB 4/20/10 2,3,7,8-TCDF 0.31 pg/g SSAO6-03-1 BPC
1,2,3,7,8-PeCDF 0.31 pg/g SA129-3BPC
1,2,3,4,6,7,8-HpCDF 0.30 pg/g SA129-4BPC

0113206MB 4/23/10 OCDD 0.75 pg/g SA175-5BPC
2,3,7,8-TCDF 0.22 pg/g SA175-8BPC**
1,2,3,7,8-PeCDF 0.25 pg/g
1,2,3,4,7,8-HxCDF 0.35 pg/g
1,2,3,4,6,7,8-HpCDF 0.50 pg/g
1,2,3,4,7,8,9-HpCDF 0.16 pg/g
OCDF 0.75 pg/g

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

Samples FB-04132010-RIG2-RZE (from SDG G0D150582) and FB-04072010-RZC (from 
SDG G0D130519) were identified as field blanks. No polychlorinated dioxin/dibenzofuran 
contaminants were found in these blanks with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L SSAO6-03-1 BPC
1,2,3,6,7,8-HxCDD 0.74 pg/L
1,2,3,7,8,9-HxCDD 0.82 pg/L
1,2,3,4,6,7,8-HpCDD 4.2 pg/L
OCDD 37 pg/L
2,3,7,8-TCDF 0.57 pg/L
1,2,3,7,8-PeCDF 0.96 pg/L
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/L
1,2,3,6,7,8-HxCDF 0.96 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HxCDF 1.0 pg/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

FB-04132010-RIG2-RZE 4/13/10 1,2,3,7,8,9-HxCDD 0.40 pg/L SA129-3BPC
1,2,3,4,6,7,8-HpCDD 0.65 pg/L SA129-4 BPC
OCDD 2.5 pg/L SA175-5 BPC
1,2,3,4,7,8-HxCDF 0.66 pg/L SA175-8BPC**
2,3,4,6,7,8-HxCDF 0.41 pg/L
1,2,3,4,6,7,8-HpCDF 053 pg/L
OCDF 0.97 pg/L

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

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

VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag A or P

SSAO6-03-1 BPC ,3C-1,2,3,4,6,7,8-HpCDF
13C-1,2,3,4,6,7,8-HpCDD 
13C-OCDD

28 (40-135)
32 (40-135)
16 (40-135)

1.2.3.4.6.7.8- HpCDD 
OCDD
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF 
OCDF

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

P

SA129-3BPC 13C-OCDD 35 (40-135) OCDD

OCDF

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

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

P

SA129-4BPC 13c-ocdd 30 (40-135) OCDD

OCDF

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

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

P

SA175-5BPC 13C-2,3,7,8-TCDF 
,3C-1,2,3,7,8-PeCDF

36 (40-135)
163 (40-135)

2.3.7.8- TCDF
1.2.3.7.8- PeCDF
2.3.4.7.8- PeCDF

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

P

SA175-8BPC** ,3C-1,2,3,4,6,7,8-HpCDF 
,3C-1,2,3,4,6,7,8-HpCDD 
,3C-OCDD

25 (40-135)
31 (40-135)
22 (40-135)

1.2.3.4.6.7.8- HpCDD 
OCDD
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF 
OCDF

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

P
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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.

XI. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag Aor P

SA129-3BPC 1 ,2,3,4,7,8-HxCDF 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)

SA129-4BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be J (all detects) P
1,2,3,4,7,8-HxCDF calibration range. within calibration range. J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
OCDF J (all detects)

SA175-5BPC 1,2,3,4,6,7,8-HpCDF Sample result exceeded Reported result should be J (all detects) A
OCDF calibration range. within calibration range. J (all detects)

SA175-8BPC** 1,2,3,7,8-PeCDF Sample result exceeded Reported result should be J (all detects) A
2,3,4,7,8-PeCDF calibration range. within calibration range. J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0D170485 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag A or P

All samples in SDG G0D170485 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

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

XIII. 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 G0D170485

SDG Sample Compound Flag AorP Reason (Code)

G0D170485 SSAO6-03-1 BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)
SA175-8BPC** OCDD

1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF
OCDF

UJ (all non-detects) (i)

G0D170485 SA129-3BPC OCDD J (all detects) P Internal standards (%R)
SA129-4BPC

OCDF
UJ (all non-detects)

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

(i)

G0D170485 SA175-5BPC 2,3,7,8-TCDF J (all detects) P Internal standards (%R)
1.2.3.7.8- PeCDF
2.3.4.7.8- PeCDF

UJ (all non-detects) (i)

G0D170485 SA129-3BPC 1,2,3,4,7,8-HxCDF J (all detects) P Project Quantitation
1,2,3,4,6,7,8-HpCDF J (all detects) Limit (e)
OCDF J (all detects)

G0D170485 SA129-4BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HxCDF J (all detects) Limit (e)
1,2,3,4,6,7,8-HpCDF J (all detects)
OCDF J (all detects)

G0D170485 SA175-5BPC 1,2,3,4,6,7,8-HpCDF J (all detects) A Project Quantitation
OCDF J (all detects) Limit (e)

G0D170485 SA175-8BPC** 1,2,3,7,8-PeCDF J (all detects) A Project Quantitation
2,3,4,7,8-PeCDF J (all detects) Limit (e)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

G0D170485 SSAO6-03-1 BPC All compounds reported below J (all detects) A Project Quantitation
SA129-3 BPC
SA129-4 BPC
SA175-5BPC
SA175-8BPC**

the PQL. Limit (sp)

G0D170485 SSAO6-03-1 BPC All compounds reported as JK (all detects) A Project Quantitation
SA129-3BPC
SA129-4BPC
SA175-5BPC
SA175-8BPC**

EMPC Limit (k)
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
GOD170485

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D170485

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 23265121_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D170485_________ Stage 2B/4
Laboratory: Test America_______

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

Date:^^^/^7 
Page: /or / 

Reviewer"C)
2nd Reviewer:

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

Valiriatinn Araa Cnmmfmts

I. Technical holding times -fr Sampling dates:

II. HRGC/FIRMS Instrument performance check 4
/ /

III. Initial calibration 4-
IV. Routine calibration/lfjv &
V.

7
Blanks /(Ml

VI. Matrix spike/Matrix spike duplicates s<m! 'fjO ---

VII. Laboratory control samples

VIII. Regional quality assurance and quality control N

IX. Internal standards /sa!

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

XI. Compound quantitation and CRQLs Xxa] Not reviewed for Stage 2B validation.

XII. System performance Not reviewed for Stage 2B validation.

XIII. Overall assessment of data <fr

XIV. Field duplicates

XV. Field blanks W

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

ND = No compounds detected —©^Duplicate
R = Rinsate "TB =Trip blank
FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent State 4 validation

i SSAO6-03-1 BPC & 11 21 31

2 SA129-3BPC"“- fc
I

12 22 32

3 SA129-4BPC“* 13 23 33

4 SA175-5BPC*” 14 24 34

SA175-8BPC 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

23265121 W.wpd



VALIDATION FINDINGS CHECKLISTLDC #:
SDG #: <*ZsZ>£c^\

Page: J of^-
Reviewer; 0­

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.

II. 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 
anv other unlabeled TCDD isomers < 25% ?

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

Was the mass resolution adeguately check with PFK?

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

III. 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 Ion 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 Ion Abundance Ratio criteria?

V. Blanks ■ ■■ ■■ -.'T ■: ......... ■■ ■ ■ ■■ ; ■ ■■■■■■■ ■ ■■ ' '

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? /

S

VI. Matrix spike/Matrix spike duplicates

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

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

VII. Laboratory control samples ^ ■ - . :

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch? X

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

DXN-SW90.DOC version 1.0



VALIDATION FINDINGS CHECKLISTLDC #: 1^1
SDG #:

Page:
Reviewer: —

2nd Reviewer: ^

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 internal standard peaks > 10? /

X. Target compound identification

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

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

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

/

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

Was the Ion 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)?

f -

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

Was an acceptable lock mass recorded and monitored? /

XI. Compound quantitation/CRQLs - ' ■

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

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

XII. System performance

System performance was found to be acceptable.

XIII. Overall assessment of data

Overall assessment of data was found to be acceptable.

XIV. Field duplicates __ _

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

XV. Field blanks -

Field blanks were identified in this SDG. r
Target compounds were detected in the field blanks.

t

/

DXN-SW90.DOC version 1.0
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LDC #:
SDG #: (ZQlAJh

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page: 
Reviewer: 

2nd reviewer:

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

Y N N/A 
yJn N/A

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

Concentration = (AJd.HDR 
(AJ(RRF)(VJ(%S)

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

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

Is = Amount of internal standard added in nanograms 
(ng)

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

RRF Relative Response Factor (average) from the initial 
calibration

Of — Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices 

only.

Example: 

Sample I.D. A

Cone. **) ( )(
< /.^/ >(/^ -«r >fe? Sf

■ *7-f nfy

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

RECALC90.21



LDC Report# 23265J21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 14, 2010 

June 9, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D170489 

Sample Identification

SSAP3-01-1BPC
SA182-5BPC
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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



The following are definitions of the data qualifiers:

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

V:\LOGIN\TRONOXNG\23265J21 .TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

III. 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:

Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0110455MB 4/20/10 2.3.7.8- TCDF
1.2.3.7.8- PeCDF
1.2.3.4.6.7.8- HpCDF

0.31 pg/g
0.31 pg/g
0.30 pg/g

SSAP3-01 -1BPC

V:\LOGIN\TRONOXNG\23265J21 ,TR3 4



Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0112236MB 4/22/10 OCDD
1,2,3,4,6,7,8-HpCDF
OCDF

0.85 pg/g
0.64 pg/g
1.3 pg/g

SA182-5BPC

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

Samples EB04142010-RIG1-RZC and EB-04142010-RIG2-RZC (both from SDG 
G0D160472) were identified as equipment blanks. No polychlorinated dioxin/dibenzofuran 
contaminants were found in these blanks with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04142010-RIG1 -RZC 4/14/10 1,2,3,4,6,7,8-HpCDD 1.2 pg/L All samples in SDG
OCDD 9.2 pg/L G0D170489
2,3,7,8-TCDF 0.50 pg/L
1,2,3,7,8-PeCDF 0.32 pg/L
1,2,3,4,7,8-HxCDF 0.69 pg/L
1,2,3,6,7,8-HxCDF 0.39 pg/L
2,3,4,6,7,8-HxCDF 0.28 pg/L
1,2,3,7,8,9-HxCDF 0.20 pg/L
1,2,3,4,6,7,8-HpCDF 0.79 pg/L
1,2,3,4,7,8,9-HpCDF 0.30 pg/L
OCDF 1.8 pg/L

EB-04142010-RIG2-RZC 4/14/10 1,2,3,6,7,8-HxCDD 0.29 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 0.39 pg/L G0D170489
1,2,3,4,6,7,8-HpCDD 0.77 pg/L
OCDD 2.5 pg/L
2,3,7,8-TCDF 3.3 pg/L
1,2,3,7,8-PeCDF 1.6 pg/L
2,3,4,7,8-PeCDF 0.73 pg/L
1,2,3,4,7,8-HxCDF 4.2 pg/L
1,2,3,6,7,8-HxCDF 2.2 pg/L
2,3,4,6,7,8-HxCDF 0.71 pg/L
1,2,3,7,8,9-HxCDF 0.43 pg/L
1,2,3,4,6,7,8-HpCDF 6.6 pg/L
1,2,3,4,7,8,9-HpCDF 1.9 pg/L
OCDF 13 pg/L

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

Sample FB-04072010-RZC (from SDG G0D130519) was identified as a field blank. No 
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the 
following exceptions:

V:\LOGIN\TRONOXNG\23265J21 .TR3 5



Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L All samples in SDG
1,2,3,6,7,8-HxCDD 0.74 pg/L G0D170489
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 QC limits. Since there were no associated samples, no data were qualified.

VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following 
exceptions:
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Sample Compound Finding Criteria Flag AorP

SSAP3-01 -1 BPC 1,2,3,4,6,7,8-HpCDF Sample result exceeded Reported result should be J (all detects) P
OCDF calibration range. within calibration range. J (all detects)

SA182-5 BPC OCDF Sample result exceeded Reported result should be J (all detects) P
calibration range. within calibration range.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG G0D170489 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 G0D170489 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. 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 G0D170489

SDG Sample Compound Flag A or P Reason (Code)

G0D170489 SSAP3-01 -1 BPC 1,2,3,4,6,7,8-HpCDF J (all detects) P Project Quantitation
OCDF J (all detects) Limit (e)

G0D170489 SA182-5BPC OCDF J (all detects) P Project Quantitation
Limit (e)

G0D170489 SSAP3-01 -1 BPC All compounds reported J (all detects) A Project Quantitation
SA182-5BPC below the PQL. Limit (sp)

G0D170489 SSAP3-01 -1 BPC All compounds reported as JK (all detects) A Project Quantitation
SA182-5BPC EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D170489

No Sample Data Qualified in this SDG

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

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D170489

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 23265J21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D170489_________ Stage 2B
Laboratory: TestAmerica_______

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

Page:, /of 
Reviewer 

2nd Reviewer:

Date: 6/2^

J

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

CnmmflntsValidation Ama

Sampling dates: /41Technical holding times

HRGC/HRMS Instrument performance check

Initial calibration

Routine calibration/I'

Blanks

Matrix spike/Matrix spike duplicates

Laboratory control samples

Regional quality assurance and quality control

Internal standards

Target compound identifications

Compound quantitation and CRQLs

System performance

Overall assessment of data

Field duplicates

Field blanks

ND = No compounds detected 
R = Rinsate 
FB = Field blank

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet

Note:
TB = Trip blank 
EB = Equipment blank

Validated Samples:

1 SSAP3-01-1 BPC 11 />//aid's 21 31

2 SA182-5BPC 1/ 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 23265K21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 15, 2010 

June 10, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B & 4 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D170491 

Sample Identification

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

**lndicates sample underwent Stage 4 review
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

Samples indicated by a double asterisk on the front cover underwent a Stage 4 
review. A Stage 2B review was performed on all of the other samples. Raw data were 
not evaluated for the samples reviewed by Stage 2B criteria since this review is based 
on QC data.
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The following are definitions of the data qualifiers:

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

III. 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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Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0110455MB 4/20/10 2.3.7.8- TCDF
1.2.3.7.8- PeCDF
1.2.3.4.6.7.8- HpCDF

0.31 pg/g
0.31 pg/g
0.30 pg/g

All samples in SDG G0D170491

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

Reported Modified Final
Sample Compound Concentration Concentration

SSAL4-03-1 BPC 1,2,3,7,8-PeCDF 0.72 pg/g 0.72U pg/g

SSAM4-01 -1 BPC** (5X) 2,3,7,8-TCDF 2.9 pg/g 2.9U pg/g
1,2,3,7,8-PeCDF 5.2 pg/g 5.2U pg/g

Sample FB-04072010-RZD (from SDG G0D090441) was identified as a field blank. No 
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the 
following exceptions:

Field Blank ID
Sampling

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 G0D170491
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag AorP

SSAL5-04-1 BPC 13C-1,2,3,4,6,7,8-HpCDF
13C-1,2,3,4,6,7,8-HpCDD
13c-ocdd

31 (40-135)
35 (40-135)
23 (40-135)

1.2.3.4.6.7.8- HpCDD 
OCDD
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF 
OCDF

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

P

SSAL4-03-1 BPC 13c-ocdd 32 (40-135) OCDD

OCDF

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

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

P

X. Target Compound Identifications

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

XI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D170491 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0D170491 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

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

XIII. 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 G0D170491

SDG Sample Compound Flag A or P Reason (Code)

G0D170491 SSAL5-04-1 BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)
OCDD
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF
OCDF

UJ (all non-detects) (i)

G0D170491 SSAL4-03-1 BPC OCDD J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)

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

G0D170491 SSAL5-04-1 BPC All compounds reported below J (all detects) A Project Quantitation
SSAL4-03-1 BPC 
SSAM4-01 -1 BPC**

the PQL. Limit (sp)

G0D170491 SSAL5-04-1 BPC All compounds reported as JK (all detects) A Project Quantitation
SSAL4-03-1 BPC 
SSAM4-01 -1 BPC**

EMPC Limit (k)

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

SDG Sample Compound
Modified Final 
Concentration AorP Code

G0D170491 SSAL4-03-1 BPC 1,2,3,7,8-PeCDF 0.72U pg/g A bl

G0D170491 SSAM4-01-1 BPC** (5X) 2,3,7,8-TCDF 2.9U pg/g A bl
1,2,3,7,8-PeCDF 5.2U pg/g

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

No Sample Data Qualified in this SDG
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LDC #: 23265K21
SDG #: G0D170491
Laboratory: Test America

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET

Stage 2E^Sf

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

Date:.* (fp
Page^of/l

Reviewer: 9=-—
2nd Reviewer: /

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

Validation Ama Cnmmfints

1. Technical holding times 4 Sampling dates: ^

II. FIRGC/FIRIV1S Instrument performance check / '

III. Initial calibration ^4"
IV. Routine calibration/l^"

V.
/

Blanks i n
VI. Matrix spike/Matrix spike duplicates .xXa/ A/z? d ~~ N& ------

VII. Laboratory control samples

VIII. Regional quality assurance and quality control N I

IX. Internal standards 'tfAl

X. Target compound identifications A

XI. Compound quantitation and CRQLs

XII. System performance A

XIII. Overall assessment of data 4
XIV. Field duplicates N
XV. Field blanks

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

Validated Samples: -*■* f ^UJ21

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

1 SSAL5-04-1 BPC ^ 11 21 31

2 SSAL4-03-1 BPC 12 22 32

3 SSAM4-01-1 BPC V 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

23265K21 W.wpd



LDC #:
SDG #: /ZjO/aJA

VALIDATION FINDINGS CHECKLIST Page: /of *5*-
Reviewer: Q~—

2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

Validation Area Yes No NA Findings/Comments -

I. Technical holdinq times

All technical holdinq times were met.

Cooler temperature criteria was met. /

II. GC/MS Instrument oerformance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homoloques?

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? /

III. 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 Ion 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 ■ ' - - - ■ ■■ . T ' : .

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

Z'

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

x
/

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

V. Blanks - _ .

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

Was a method blank performed for each matrix and concentration?

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

VI. Matrix spike/Matrix spike duplicates

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

/

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

VII. Laboratory control samples . :

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch? z*

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

DXN-SW90.DOC version 1.0



LDC
SDG #: ^ (ZjOMJhj

VALIDATION FINDINGS CHECKLIST Page: ^~of
Reviewer: Q—

2nd Reviewer:

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 internal standard peaks >10? /

X. Target compound identification

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

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

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

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

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

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

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

-

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

Was an acceptable lock mass recorded and monitored?
/

XI. Compound guantitation/CRQLs ■ - : : : ■ ' - ■ ■ - '

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

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

/

XII. System performance .

System performance was found to be acceptable.

XIII. Overall assessment of data

Overall assessment of data was found to be acceptable.

XIV. Field duplicates

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

XV. Field blanks

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks. /

DXN-SW90.DOC version 1.0
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LDC #;
SDG dZPtijY

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:____ /6f /
Reviewer: O-

2nd reviewer: ^

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

fh N N/A
Y/ N N/A

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

Concentration = (A,)(U(DF)
(A0)(RRF)(V0)(%S)

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

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

ls = Amount of internal standard added in nanograms
(ng)

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

RRF = Relative Response Factor (average) from the initial
calibration

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

only.

Example: 

Sample I.D. ^3

Cone.

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

RECALC90.21



LDC Report# 23265L21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 16, 2010 

June 9, 2010 

Soil/Water

Dioxins/Dibenzofurans 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D170492 

Sample Identification

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

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

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract 
Laboratory Program National Functional Guidelines for 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+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

III. 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:

Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0112236MB 4/22/10 OCDD
1,2,3,4,6,7,8-HpCDF
OCDF

0.85 pg/g
0.64 pg/g
1.3 pg/g

All soil samples in SDG
G0D170492

V:\LOGIN\TRONOXNG\23265L21 ,TR3 4



Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0112250MB 4/22/10 1,2,3,4,6,7,8-HpCDD 2.1 pg/L All water samples in SDG
OCDD 8.4 pg/L G0D170492
1,2,3,4,7,8-HxCDF 0.92 pg/L
1,2,3,6,7,8-HxCDF 0.52 pg/L
2,3,4,6,7,8-HxCDF 0.50 pg/L
1,2,3,4,6,7,8-HpCDF 1.6 pg/L
1,2,3,4,7,8,9-HpCDF 1.0 pg/L
OCDF 1.7 pg/L

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

Sample Compound
Reported

Concentration
Modified Final 
Concentration

EB-04152010-1-RZD 1,2,3,4,6,7,8-HpCDD 7.3 pg/L 7.3U pg/L
1,2,3,4,7,8-HxCDF 1.3 pg/L 1.3U pg/L
1,2,3,6,7,8-HxCDF 0.33 pg/L 0.33U pg/L
1,2,3,4,6,7,8-HpCDF 2.2 pg/L 2.2D pg/L
1,2,3,4,7,8,9-HpCDF 0.62 pg/L 0.62U pg/L
OCDF 6.8 pg/L 6.8U pg/L

Samples EB-04152010-2-RZD (from SDG GOD200558) and EB-04152010-1-RZD were 
identified as equipment blanks. No polychlorinated dioxin/dibenzofuran contaminants 
were found in these blanks with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

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

Date Compound Concentration Associated Samples

EB-04152010-1 -RZD 4/1 6/1 0 2,3,7,8-TCDD 0.34 pg/L All soil samples in SDG
1,2,3,6,7,8-HxCDD 0.41 pg/L G0D170492
1,2,3,7,8,9-HxCDD 0.41 pg/L
1,2,3,4,6,7,8-HpCDD 7.3 pg/L
OCDD 60 pg/L
2,3,7,8-TCDF 0.19 pg/L
1,2,3,7,8-PeCDF 0.39 pg/L
1,2,3,4,7,8-HxCDF 1.3 pg/L
1,2,3,6,7,8-HxCDF 0.33 pg/L
1,2,3,7,8,9-HxCDF 0.63 pg/L
1,2,3,4,6,7,8-HpCDF 2.2 pg/L
1,2,3,4,7,8,9-HpCDF 0.62 pg/L
OCDF 6.8 pg/L

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

Sample FB-04072010-RZD (from SDG G0D090441) was identified as a field blank. No 
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the 
following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L All soil samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L G0D170492
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1 -4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag Aor P

SSAL8-01 -1 BPC 13C-1,2,3,4,6,7,8-HpCDF
13C-1,2,3,4,6,7,8-HpCDD
13c-ocdd

33 (40-135)
37 (40-135)
22 (40-135)

1.2.3.4.6.7.8- HpCDD 
OCDD
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF 
OCDF

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

P

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 Aor P

SSAK8-02-1 BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be J (all detects) P
1,2,3,4,7,8-HxCDF calibration range. within calibration range. J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF 
OCDF

J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0D170492 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:
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Sample Finding Flag A or P

All samples in SDG G0D170492 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. 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 G0D170492

SDG Sample Compound Flag A or P Reason (Code)

G0D170492 SSAL8-01 -1 BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)
OCDD
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF
OCDF

UJ (all non-detects) (i)

G0D170492 SSAK8-02-1 BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HxCDF J (all detects) Limit (e)
1,2,3,6,7,8-HxCDF J (all detects)
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF
OCDF

J (all detects)

G0D170492 EB-04152010-1-RZD All compounds reported J (all detects) A Project Quantitation
SSAL8-01 -1 BPC
SSAK8-02-1 BPC

below the PQL. Limit (sp)

G0D170492 EB-04152010-1-RZD All compounds reported as JK (all detects) A Project Quantitation
SSAL8-01 -1 BPC
SSAK8-02-1 BPC

EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
GOD170492

SDG Sample Compound
Modified Final 
Concentration AorP Code

G0D170492 EB-04152010-1-RZD 1,2,3,4,6,7,8-HpCDD 7.3U pg/L A bl
1,2,3,4,7,8-HxCDF 1.3U pg/L
1,2,3,6,7,8-HxCDF 0.33U pg/L
1,2,3,4,6,7,8-HpCDF 2.2U pg/L
1,2,3,4,7,8,9-HpCDF 0.62U pg/L
OCDF 6.8U pg/L

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG 
GOD170492

No Sample Data Qualified in this SDG

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

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\23265L21 .TR3 9



Tronox Northgate Henderson
LDC #: 23265L21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D170492_________ Stage 2B
Laboratory: Test America_______

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

Date,

Reviewer: 
2nd Reviewer:

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

Valiriafinn Area Cnmmenf-R

1. Technical holding times t Sampling dates: &

II. HRGC/HRMS Instrument performance check / /

III. Initial calibration <
IV. Routine calibration/'l'$V 4r

V. rBlanks 1 WV ~ /
VI. Matrix spike/Matrix spike duplicates '<AAl U/7 <3>( a&Zol -
VII. Laboratory control samples

VIII. Regional quality assurance and quality control N ,

IX. Internal standards xM/
X. Target compound identifications N

XI. Compound quantitation and CRQLs

XII. System performance N

XIII. Overall assessment of data

XIV. Field duplicates
^ /

XV. Field blanks •Xaa/

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

ND = No compounds detected 
R = Rinsate 
FB = Field blank

TB = Trip blank /
: Duplicate 

TB = Trip blank 
EB = Equipment blank

Validated Samples:

1 EB-0415201 ^\/ 11 21 31

2 SSAL8-01-1BPC ^7 12 22 32

3
s'

SSAK8-02-1 BPC X? 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

23265L21 W.wpd
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LDC Report# 23265M21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 16, 2010 

June 9, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D200427 

Sample Identification

SSAK5-02-1BPC 
SSAK6-01-1BPC 
SSAK7-03-1 BPC 
SSAL7-01-1BPC 
SSAI3-01-1BPC
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

III. 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:

Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0112236MB 4/22/10 OCDD
1,2,3,4,6,7,8-HpCDF
OCDF

0.85 pg/g
0.64 pg/g
1.3 pg/g

All samples in SDG G0D200427
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Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified with the following exceptions:

Sample Compound
Reported

Concentration
Modified Final 
Concentration

SSAL7-01 -1 BPC OCDD 1.3 pg/g 1.3U pg/g
1,2,3,4,6,7,8-HpCDF 0.91 pg/g 0.91 U pg/g
OCDF 2.5 pg/g 2.5U pg/g

Samples EB-04152010-2-RZD (from SDG G0D200558) and EB-04152010-1-RZD (from 
SDG G0D170492) were identified as equipment blanks. No polychlorinated 
dioxin/d ibenzofuran contaminants were found in these blanks with the following 
exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04152010-2-RZD 4/16/1 0 2,3,7,8-TCDD 1.6 pg/L All samples in SDG
1,2,3,7,8-PeCDD 2.9 pg/L G0D200427
1,2,3,4,7,8-HxCDD 1.4 pg/L
1,2,3,6,7,8-HxCDD 2.6 pg/L
1,2,3,7,8,9-HxCDD 2.3 pg/L
1,2,3,4,6,7,8-HpCDD 9.8 pg/L
OCDD 11 pg/L
2,3,7,8-TCDF 45 pg/L
1,2,3,7,8-PeCDF 48 pg/L
2,3,4,7,8-PeCDF 29 pg/L
1,2,3,4,7,8-HxCDF 70 pg/L
1,2,3,6,7,8-HxCDF 56 pg/L
2,3,4,6,7,8-HxCDF 13 pg/L
1,2,3,7,8,9-HxCDF 7.6 pg/L
1,2,3,4,6,7,8-HpCDF 180 pg/L
1,2,3,4,7,8,9-HpCDF 58 pg/L
OCDF 450 pg/L

EB-04152010-1 -RZD 4/16/10 2,3,7,8-TCDD 0.34 pg/L All samples in SDG
1,2,3,6,7,8-HxCDD 0.41 pg/L G0D200427
1,2,3,7,8,9-HxCDD 0.41 pg/L
1,2,3,4,6,7,8-HpCDD 7.3 pg/L
OCDD 60 pg/L
2,3,7,8-TCDF 0.19 pg/L
1,2,3,7,8-PeCDF 0.39 pg/L
1,2,3,4,7,8-HxCDF 1.3 pg/L
1,2,3,6,7,8-HxCDF 0.33 pg/L
1,2,3,7,8,9-HxCDF 0.63 pg/L
1,2,3,4,6,7,8-HpCDF 2.2 pg/L
1,2,3,4,7,8,9-HpCDF 0.62 pg/L
OCDF 6.8 pg/L

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

Sample FB-04072010-RZD (from SDG G0D090441) was identified as a field blank. No 
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the 
following exceptions:
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Field Blank ID
Sampling

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 G0D200427
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag Aor P

SSAK5-02-1 BPC 13C-1,2,3,4,6,7,8-HpCDF
13C-1,2,3,4,6,7,8-HpCDD
13c-ocdd

33 (40-135)
37 (40-135)
13 (40-135)

1.2.3.4.6.7.8- HpCDD 
OCDD
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF 
OCDF

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

P

SSAK6-01 -1 BPC 13C-1,2,3,4,6,7,8-HpCDF
13C-1,2,3,4,6,7,8-HpCDD
13c-ocdd

25 (40-135)
26 (40-135)
16 (40-135)

1.2.3.4.6.7.8- HpCDD 
OCDD
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF 
OCDF

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

P

V:\LOGIN\TRONOXNG\23265M21 .TR3 6



Sample Internal Standards %R (Limits) Compound Flag A or P

SSAK7-03-1 BPC 13C-1,2,3,4,6,7,8-HpCDF 31 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
13C-1,2,3,4,6,7,8-HpCDD 35 (40-135) OCDD UJ (all non-detects)
13c-ocdd 14 (40-135) 1.2.3.4.6.7.8- HpCDF

1.2.3.4.7.8.9- HpCDF 
OCDF

SSAL7-01-1 BPC 13C-OCDD 33 (40-135) OCDD J (all detects)
UJ (all non-detects)

P

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

SSAI3-01 -1 BPC 13C-OCDD 17 (40-135) OCDD J (all detects)
UJ (all non-detects)

P

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 Aor P

SSAK6-01 -1 BPC 2,3,7,8-TCDF Sample result, exceeded Reported result should be J (all detects) P
1,2,3,6,7,8-HxCDF calibration range. within calibration range. J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

SSAI3-01 -1 BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be J (all detects) P
1,2,3,7,8-PeCDF calibration range. within calibration range. J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

SSAL7-01 -1 BPC 2,3,7,8-TCDF 2nd column confirmation This compound must be None P
was not performed for this confirmed on the 2nd
compound. column per the method.

All compounds reported below the PQL were qualified as follows:
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Sample Finding Flag A or P

All samples in SDG G0D200427 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 G0D200427 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

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

SDG Sample Compound Flag AorP Reason (Code)

G0D200427 SSAK5-02-1 BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)
SSAK6-01 -1 BPC OCDD UJ (all non-detects) (i)
SSAK7-03-1 BPC 1.2.3.4.6.7.8- HpCDF

1.2.3.4.7.8.9- HpCDF
OCDF

G0D200427 SSAL7-01 -1 BPC OCDD J (all detects) P Internal standards (%R)
SSAI3-01 -1 BPC

OCDF
UJ (all non-detects)

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

(i)

G0D200427 SSAK6-01 -1 BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,6,7,8-HxCDF J (all detects) Limit (e)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

G0D200427 SSAI3-01 -1 BPC 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)

G0D200427 SSAL7-01 -1 BPC 2,3,7,8-TCDF None P Project Quantitation
Limit (o)

G0D200427 SSAK5-02-1 BPC All compounds reported J (all detects) A Project Quantitation
SSAK6-01 -1 BPC 
SSAK7-03-1 BPC
SSAL7-01 -1 BPC
SSAI3-01 -1 BPC

below the PQL. Limit (sp)

G0D200427 SSAK5-02-1 BPC All compounds reported as JK (all detects) A Project Quantitation
SSAK6-01 -1 BPC 
SSAK7-03-1 BPC
SSAL7-01 -1 BPC
SSAI3-01 -1 BPC

EMPC Limit (k)
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D200427

SDG Sample Compound
Modified Final 
Concentration AorP Code

G0D200427 SSAL7-01 -1 BPC OCDD 1.3U pg/g A bl
1,2,3,4,6,7,8-HpCDF 0.91 U pg/g
OCDF 2.5U pg/g

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

No Sample Data Qualified in this SDG

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

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 23265M21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D200427_________ Stage 2B
Laboratory: Test America_______

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

Date:
Page:JLZctfv/-

Reviewer:_
2nd Reviewer:

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

Valiriatinn Araa Cnmmenfs

1. Technical holding times 4
'

Sampling dates:

II. FIRGC/FIRIVIS Instrument performance check -4_ / /

III. Initial calibration

IV. Routine calibration/IQV A
V.

1
Blanks XiA \ j

VI. Matrix spike/Matrix spike duplicates XA |v ~Si>/ /3&AJ. — AW rfL x^rJl------
VII. Laboratory control samples

VIII. Regional quality assurance and quality control N .

IX. Internal standards xA
X Target compound identifications N

XI. Compound quantitation and CRQLs xA

XII. System performance N

XIII. Overall assessment of data

XIV. Field duplicates ti.
XV. Field blanks T3-&hOfePlo-£Zl)f/&) boZM ), (£2010

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

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples:

1 SSAK5-02-1 BPC 11 // aZc/2} 21 31

2 SSAK6-01-1BPC 12 22 32

3 SSAK7-03-1BPC 13 23 33

4 SSAL7-01-1BPC / 14 24 34

5 SSAI3-01-1 BPC ( 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

23265M21 W.wpd





LD
C 

#:
P

a
g
e
:_

^
o
f/

_
 

R
ev

ie
w

er
: 

^
—

2n
d 

R
ev

ie
w

er
:

V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S 
W

O
R

K
S

H
E

E
T

 
B

la
n
k
s

M
ET

H
O

D
: 

H
R

G
C

/H
R

M
S 

D
io

xi
ns

/D
ib

en
zo

fu
ra

ns
 (

ER
A
 M

et
ho

d 
82

90
)

£!
ea

se
 s

ee
 q

ua
lif

ic
at

io
ns

 b
el

ow
 fo

r a
ll 

qu
es

tio
ns

 a
ns

w
er

ed
 "

N"
. N

ot
 a

pp
lic

ab
le

 q
ue

st
io

ns
 a

re
 id

en
tif

ie
d 

as
 "

N
/A

". 
W

er
e 

al
l s

am
pl

es
 a

ss
oc

ia
te

d 
w

ith
 a

 m
et

ho
d 

bl
an

k?
W

as
 a

 m
et

ho
d 

bl
an

k 
an

al
yz

ed
 f

or
 e

ac
h 

m
at

rix
?

W
as

 th
e 

bl
an

k 
co

nt
am

in
at

ed
? 

If 
ye

s,
 p

le
as

e 
se

e 
qu

al
ifi

ca
tio

n 
be

lo
w

.
Y

/N
 

N/
A

A
ss

oc
ia

te
d 

Sa
m

pl
es

:.

Sa
m

pl
e I

de
nt

ifi
ca

tio
n

Bl
an

k 
ID

Co
m

po
un

d

B
la

nk
 e

xt
ra

ct
io

n 
da

te
:

B
la

nk
 a

na
ly

si
s 

da
te

:
C

on
e,
 u

ni
ts

:.
A

ss
oc

ia
te

d 
Sa

m
pl

es
:.

Bl
an

k 
ID

Co
m

po
un

d
Sa

m
pl

e I
de

nt
ifi

ca
tio

n

CI
RC

LE
D 

RE
SU

LT
S 

W
ER

E 
NO

T 
QU

AL
IF

IE
D.
 A

LL
 R

ES
UL

TS
 N

OT
 C

IR
CL

ED
 W

ER
E 

QU
AL

IF
IE

D 
BY

 T
HE

 F
OL

LO
W

IN
G 

ST
AT

EM
EN

T:
 

Al
l c

on
tam

in
an

ts 
wi

thi
n f

ive
 ti

m
es

 th
e m

eth
od

 b
lan

k c
on

ce
ntr

ati
on

 w
ere

 qu
ali

fie
d a

s n
ot 

de
tec

ted
, "

U"
.



Pa
ge

:_
_

/o
f 

/
R

ev
ie

w
er

:, 
2n

d 
R

ev
ie

w
er

:



Pa
ge

: 
(

R
ev

ie
w

er
:_

__
__

__
2n

d 
R

ev
ie

w
er

: 
JZ

L



V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S
 W

O
R

K
S

H
E

E
T

 
F

ie
ld

 B
la

n
k
s

LD
C 

#:
 2

32
65

M
21

 
SD

G
 #

:S
ee

 C
ov

er
Pa

ge
:_

_
(o

f
R

ev
ie

w
er

:_
__

_
J

2n
d 

R
ev

ie
w

er
:

M
ET

H
O

D
: 

H
R

G
C

/H
R

M
S 

D
io

xi
ns

/D
ib

en
zo

fu
ra

ns
 (E

R
A

 S
W

 8
46

 M
et

ho
d 

82
90

)

(Y
/N
 

N
/A
 W

er
e 

fie
ld

 b
la

nk
s 

id
en

tif
ie

d 
in

 th
is

 S
D

G
?

B
la

nk
 u

ni
ts

: 
pg

/L
 

A
ss

oc
ia

te
d 

sa
m

pl
e 

un
it

s:
 

pq
/q

Sa
m

pl
in

g 
da

te
: 

4/
7/

10
 

--
--

--
--

--
Fi

el
d 

bl
an

k 
ty

pe
: 

(c
ir

cl
e^

rt
le

tF
ie

ld
 B

la
nk

X
&

in
sa

te
 / 

O
th

er
: 

_
Al

l 
r 

)
A

ss
oc

ia
te

d 
Sa

m
pl

es
:

Co
m

po
un

d
Bl

an
k 

ID
Sa

m
pl

e 
Id

en
tif

ic
at

io
n

FR
-rM

n7
9n

m
-P

7n

0.
00

44
5

0.
00

75

0.0
11

0.
04

15

0.
00

7

0.
00

8

0.
00

75

0.
00

8

0.
00

65

0.
00

7

0.
02

05

CR
QL

C
IR

C
LE

D
 R

ES
U

LT
S 

W
E

R
E 

N
O

T 
Q

U
A

LI
FI

ED
. 

A
LL

 R
ES

U
LT

S 
N

O
T 

C
IR

C
LE

D
 W

E
R

E 
Q

U
A

LI
FI

ED
 B

Y
 T

H
E 

FO
LL

O
W

IN
G

 S
TA

TE
M

EN
T:

Sa
m

pl
es

 w
ith

 c
om

po
un

d 
co

nc
en

tr
at

io
ns

 w
ith

in
 fi

ve
 ti

m
es

 th
e 

as
so

ci
at

ed
 fi

el
d 

bl
an

k 
co

nc
en

tr
at

io
n 

ar
e 

lis
te

d 
ab

ov
e,

 th
es

e 
sa

m
pl

e 
re

su
lts

 w
er

e 
qu

al
ifi

ed
 a

s 
no

t d
et

ec
te

d,



LD
C 

#:
Pa

ge
: 

/o
f 

/ 
R

ev
ie

w
er

: 
Q

-—
 

2n
d 

R
ev

ie
w

er
: 

#

V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S 
W

O
R

K
S

H
E

E
T

In
te

rn
al

 S
ta

n
d
a
rd

s
SD

G

M
ET

H
O

D
: 

H
R

G
C

/H
R

M
S 

D
io

xi
ns

/D
ib

en
zo

fu
ra

ns
 (

ER
A

 S
W

 8
46

 M
et

ho
d 

82
90

)
P

le
ia

^s
ee

 q
ua

lif
ic

at
io

ns
 b

el
ow

 fo
r a

il 
qu

es
tio

ns
 a

ns
w

er
ed

 "
N

". 
N

ot
 a

pp
lic

ab
le

 q
ue

st
io

ns
 a

re
 id

en
tif

ie
d 

as
 "

N
/A

". 
rY

/N
^N

/A
 

A
re

 a
ll 

in
te

rn
al

 s
ta

nd
ar

d 
re

co
ve

ri
es

 w
er

e 
w

ith
in

 th
e 

40
-1

35
%

 c
rit

er
ia

?
W

as
 th

e 
S/

N
 r

at
io

 a
ll 

in
te

rn
al

 s
ta

nd
ar

d 
pe

ak
s 

> 
10

?

Q
ua

lif
ic

at
io

ns
 

( 
[ 

^
%

 R
ec

ov
er

y (
Li

m
it:

 4
0-

13
5%

)
La

b 
ID

/R
ef

er
en

ce
In

te
rn

al
 S

ta
nd

ar
d

Ch
ec

k 
St

an
da

rd
 U

se
d

In
te

rn
al

 S
ta

nd
ar

ds
In

te
rn

al
 S

ta
nd

ar
ds

Ch
ec

k 
St

an
da

rd
 U

se
d

‘C
-I.

Z.
aA

ej
.S

-H
pC

D
F

’C
-I.

Z.
SA

ej
.S

-H
pC

D
D

’C
-O

CD
D

'C
-U

.S
J.S

-P
eC

PF
’C

-i^
.S

J.S
-P

eC
D

D
’C

-1
,2,

3,7
,8,

9-
Hx

CD
D

'C
-1

,2,
3,4

,7,
8-

Hx
CD

F
^ r

 7
 R

-H
vr

nn



Pa
ge

: 
A

 of
 X

 
R

ev
ie

w
er

: 
Q

—
2n

d 
R

ev
ie

w
er

: 
JZ

.

V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S
 W

O
R

K
S

H
E

E
T

C
o
m

p
o
u
n
d
 Q

u
an

ti
ta

ti
o

n
 a

n
d
 R

ep
o
rt

ed
 C

R
Q

L
s

M
ET

H
O

D
: 

H
R

G
C

/H
R

M
S 

D
io

xi
ns

/D
ib

en
zo

fu
ra

ns
 (

EP
A
 S

W
 8

46
 M

et
ho

d 
82

90
)

Pl
ea

se
 s

ee
 q

ua
lif

ic
at

io
ns

 b
el

ow
 fo

r 
alt

 q
ue

st
io

ns
 a

ns
w

er
ed

 "
N"

. 
N

ot
 a

pp
lic

ab
le

 q
ue

st
io

ns
 a

re
 i

de
nt

ifi
ed

 a
s 

"N
/A

“,

X
JL

M
L

) 
W

er
e 

th
e 

co
rr

ec
t 

in
te

rn
al
 s

ta
nd

ar
d 

(IS
), 

qu
an

tit
at

io
n 

io
ns

 a
nd

 r
el

at
iv

e 
re

sp
on

se
 f

ac
to

rs
 (

RR
F)
 u

se
d 

to
 q

ua
nt

ita
te

 t
he

 c
om

po
un

d?
 

Y 
N 

(n
/A

/ 
C

om
po

un
d 

qu
an

tit
at

io
n 

an
d 

C
R

Q
Ls

 w
er

e 
ad

ju
st

ed
 t

o 
re

fl
ec

t 
all

 s
am

pl
e 

di
lu

tio
ns

 a
nd

 d
ry

 w
ei

gh
t f

ac
to

rs
 (

if 
ne

ce
ss

ar
y)

.

Q
ua

lif
ic

at
io

ns
A

ss
oc

ia
te

d 
Sa

m
pl

es
Sa

m
pl

e 
ID

n 
<5

*-

C
om

m
en

ts
: 

S
ee

 s
am

pl
e 

ca
lc

ul
at

io
n 

ve
rif

ic
at

io
n 

w
or

ks
he

et
 fo

r 
re

ca
lc

ul
at

io
ns



LDC Report# 23265N21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 16, 2010 

June 9, 2010 

Water

Dioxins/Dibenzofurans 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D200558 

Sample Identification

EB-04152010-2-RZD
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Introduction

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

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

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

III. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

Date Compound Concentration Associated Samples

0112250MB 4/22/10 1.2.3.4.6.7.8- HpCDD
OCDD
1.2.3.4.7.8- HxCDF
1.2.3.6.7.8- HxCDF
2.3.4.6.7.8- HxCDF
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF
OCDF

2.1 pg/L
8.4 pg/L

0.92 pg/L
0.52 pg/L
0.50 pg/L
1.6 pg/L
1.0 pg/L
1.7 pg/L

Ail samples in SDG G0D200558

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

Reported Modified Final
Sample Compound Concentration Concentration

EB-04152010-2-RZD 1,2,3,4,6,7,8-HpCDD 9.8 pg/L 9.8U pg/L
OCDD 11 pg/L 11U pg/L

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

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04152010-2-RZD 4/16/10 2,3,7,8-TCDD 1.6 pg/L No associated samples in
1,2,3,7,8-PeCDD 2.9 pg/L this SDG
1,2,3,4,7,8-HxCDD 1.4 pg/L
1,2,3,6,7,8-HxCDD 2.6 pg/L
1,2,3,7,8,9-HxCDD 2.3 pg/L
1,2,3,4,6,7,8-HpCDD 9.8 pg/L
OCDD 11 pg/L
2,3,7,8-TCDF 45 pg/L
1,2,3,7,8-PeCDF 48 pg/L
2,3,4,7,8-PeCDF 29 pg/L
1,2,3,4,7,8-HxCDF 70 pg/L
1,2,3,6,7,8-HxCDF 56 pg/L
2,3,4,6,7,8-HxCDF 13 pg/L
1,2,3,7,8,9-HxCDF 7.6 pg/L
1,2,3,4,6,7,8-HpCDF 180 pg/L
1,2,3,4,7,8,9-HpCDF 58 pg/L
OCDF 450 pg/L

VI. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.
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VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag Aor P

EB-04152010-2-RZD 13C-1,2,3,7,8-PeCDD 39 (40-135) 1,2,3,7,8-PeCDD J (all detects) P
UJ (all non-detects)

X. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG G0D200558 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D200558 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.
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XIII. 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 G0D200558

SDG Sample Compound Flag Aor P Reason (Code)

G0D200558 EB-04152010-2-RZD 1,2,3,7,8-PeCDD J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)

G0D200558 EB-04152010-2-RZD All compounds reported J (all detects) A Project Quantitation
below the PQL. Limit (sp)

G0D200558 EB-04152010-2-RZD All compounds reported as JK (all detects) A Project Quantitation
EMPC Limit (k)

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

Modified Final
SDG Sample Compound Concentration A or P Code

G0D200558 EB-04152010-2-RZD 1,2,3,4,6,7,8-HpCDD 9.8U pg/L A bl
OCDD 11U pg/L

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

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 23265N21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D200558_________ Stage 2B
Laboratory: Test America_______

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

Reviewer: 
2nd Reviewer:

Date:

Page: /oL/_
/ipwpr '

-f-

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

Validatinn Area Cnmrrmnts

1. Technical holding times 4 Sampling dates:

II. FIRGC/HRMS Instrument performance check
-i

/ /

III. Initial calibration

IV. Routine calibration/ilsy

v. Blanks / '<aAJ

VI. Matrix spike/Matrix spike duplicates a/
VII. Laboratory control samples -4
VIII. Regional quality assurance and quality control N

IX. Internal standards stfA/
X. Target compound identifications N

XI. Compound quantitation and CRQLs Antifijpc-. —J A/'ki J

XII. System performance N

XIII. Overall assessment of data
f

XIV. Field duplicates aJ

XV. Field blanks as =-/

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

Validated Samples:

1 EB-04152010-2-RZD 11 21 31

2 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

23265N21W.wpd
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LDC Report# 23265021

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 22, 2010 

June 10, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B & 4 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D240497

Sample Identification

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

^Indicates sample underwent Stage 4 review
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Introduction

This data review covers 7 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for 
Polychlorinated Dioxins/Dibenzofurans.

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

Samples indicated by a double asterisk on the front cover underwent a Stage 4 
review. A Stage 2B review was performed on all of the other samples. Raw data were 
not evaluated for the samples reviewed by Stage 2B criteria since this review is based 
on QC data.
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The following are definitions of the data qualifiers:

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

III. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

V:\L0GIN\TR0N0XNG\23265021.134 4



Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0123335MB 5/3/10 1,2,3,4,6,7,8-HpCDD 0.085 pg/g SSAM2-01-3BPC**
OCDD 0.60 pg/g
2,3,7,8-TCDF 0.086 pg/g
1,2,3,4,6,7,8-HpCDF 0.079 pg/g
OCDF 0.14 pg/g

0118247MB 4/28/10 1,2,3,6,7,8-HxCDD 0.038 pg/g SSAL3-04-1 BPC
1,2,3,7,8,9-HxCDD 0.026 pg/g SSAL3-03-1 BPC
1,2,3,4,6,7,8-HpCDD 0.10 pg/g
OCDD 0.28 pg/g
2,3,7,8-TCDF 0.17 pg/g
1,2,3,7,8-PeCDF 0.24 pg/g
2,3,4,7,8-PeCDF 0.18 pg/g
1,2,3,4,7,8-HxCDF 0.31 pg/g
1,2,3,6,7,8-HxCDF 0.13 pg/g
2,3,4,6,7,8-HxCDF 0.15 pg/g
1,2,3,7,8,9-HxCDF 0.064 pg/g
1,2,3,4,6,7,8-HpCDF 0.19 pg/g
1,2,3,4,7,8,9-HpCDF 0.15 pg/g
OCDF 0.23 pg/g

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

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

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L SSAL3-04-1 BPC
1,2,3,7,8,9-HxCDD 1 -5 pg/L SSAL3-03-1 BPC
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

FB-04132010-RIG2-RZE 4/13/10 1,2,3,7,8,9-HxCDD 0.40 pg/L SSAM2-01-3BPC**
1,2,3,4,6,7,8-HpCDD 0.65 pg/L
OCDD 2.5 pg/L
1,2,3,4,7,8-HxCDF 0.66 pg/L
2,3,4,6,7,8-HxCDF 0.41 pg/L
1,2,3,4,6,7,8-HpCDF 0.53 pg/L
OCDF 0.97 pg/L

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

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

VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag A or P

SSAL3-04-1 BPC ,3c-ocdd 36 (40-135) OCDD J (all detects) P
UJ (all non-detects)

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

SSAM2-01-3BPC** ,3C-2,3,7,8-TCDD 36 (40-135) 2,3,7,8-TCDD J (all detects) P
13C-1,2,3,7,8-PeCDD 33 (40-135) 1,2,3,7,8-PeCDD UJ (all non-detects)
,3C-1,2,3,4,6,7,8-HpCDD 39 (40-135) 1,2,3,4,6,7,8-HpCDD

X. Target Compound Identifications

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

XI. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag AorP

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

SSAM2-01 -3 BPC** 2,3,7,8-TCDF Sample result exceeded Reported result should be J (all detects) P
calibration range. within calibration range.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D240497 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D240497 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

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

XII. 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.

XIII. 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 G0D240497

SDG Sample Compound Flag AorP Reason (Code)

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

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

G0D240497 SSAM2-01-3BPC** 2,3,7,8-TCDD J (all detects) P Internal standards (%R)
1.2.3.7.8- PeCDD
1.2.3.4.6.7.8- HpCDD

UJ (all non-detects) (i)

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

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

G0D240497 SSAL3-04-1 BPC All compounds reported below J (all detects) A Project Quantitation
SSAL3-03-1 BPC 
SSAM2-01-3BPC**

the PQL. Limit (sp)

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

EMPC Limit (k)

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

No Sample Data Qualified in this SDG

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

No Sample Data Qualified in this SDG

V:\L0GIN\TR0N0XNG\23265021.134 8



LDC #: 23265021
SDG #: G0D240497
Laboratory: Test America

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET 

Stage 2E*4

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

Date^^^j 
Page:{/'

Reviewer:
2nd Reviewer: w.

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

Validation Am a CnmmfintR

I. Technical holding times 4 Sampling dates: / C>

II. HRGC/FIRMS Instrument performance check _ ' /

III. Initial calibration 4 ~

IV. Routine calibration/l^' 4
V. Blanks 'Ml
VI. Matrix spike/Matrix spike duplicates XaaI

VII. Laboratory control samples -k
VIII. Regional quality assurance and quality control N,

IX. Internal standards w
X. Target compound identifications A
XI. Compound quantitation and CRQLs -^Cn

XII. System performance k
XIII. Overall assessment of data

4
XIV Field duplicates

XV. Field blanks 1 I l i
Note: A = Acceptable

N = Not provided/applicable 
SW = See worksheet

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Valida ed Samples:
Imj ^

i
' /
SSAL3-04-1BPC 11 21 31

2 SSAL3-03-1 BPC 12 22 32

3 & SSAM2-01-3BPC ^ ^ 13 23 33

4 SSAL3-04-1 BPCMS 14 24 34

5 SSAL3-04-1 BPCMSD 15 25 35

6 SSAM2-01-3BPCMS 16 26 36

7 SSAM2-01-3BPCMSD 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

2326502 IW.wpd



VALIDATION FINDINGS CHECKLISTLDC #: •>/
SDG ^9mJa

Page: /bf ^
Reviewer: Q—

2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

Validation Area Yes No NA Findings/Comments '

I. Technical holdina times

All technical holding times were met. ry

Cooler temperature criteria was met.
s

II. GC/MS Instrument performance check

Was PFK exact mass 380.9760 verified? y

Were the retention time windows established for all homologues? s'

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

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

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?

III. Initial calibration

Was the initial calibration performed at 5 concentration levels? S'

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

Did all calibration standards meet the Ion Abundance Ratio criteria? s

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

s

IV. Continuing calibration : . . - :: : : \

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

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

Did all routine calibration standards meet the Ion Abundance Ratio criteria? /- / _
V. Blanks

Was a method blank associated with every sample in this SDG? r
Was a method blank performed for each matrix and concentration? S'

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

VI. Matrix spike/Matrix spike duplicates

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

-

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

VII. Laboratory control samples . . .i ;.! < . v , , ; : ■■■■ - ,

Was an LCS analyzed for this SDG? s

Was an LCS analyzed per extraction batch? s

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

DXN-SW90.DOC version 1.0



VALIDATION FINDINGS CHECKLISTLDC /
SDG #: sZ&TsCW

Page: •=^Qf-^- 
Reviewer: ^ / —

2nd Reviewer: \/V^

VIII. Reaional Qualitv 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 >10?

X. Target compound identification

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

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

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

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

Was the Ion Abundance Ratio for the two quantitation ions within criteria? r

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)? s

■ --

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

Was an acceptable lock mass recorded and monitored? S

XI. Compound guantitation/CRQLs , : ^ :

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

■

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

XII. System performance

System performance was found to be acceptable. r

XIII. Overall assessment of data

Overall assessment of data was found to be acceptable. /

XIV. Field duplicates .

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates. /
/

XV. Field blanks -

Field blanks were identified in this SDG. /

Target compounds were detected in the field blanks. /

DXN-SW90.DOC version 1.0
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LDC
SDG

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:
Reviewer:

2nd reviewer:

/ of /
G___

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

N N/A 
N N/A

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

Concentration = (AJfLUDR

A,

A,

V0

RRF

Df
%S

(AJ(RRF)(V0)(%S)
Area of the characteristic ion (EICP) for the 
compound to be measured
Area of the characteristic ion (EICP) for the specific 
internal standard
Amount of internal standard added in nanograms 
(ng)
Volume or weight of sample extract in milliliters (ml) 
or grams (g).
Relative Response Factor (average) from the initial 
calibration
Dilution Factor.
Percent solids, applicable to soil and solid matrices 
only.

Example:

Sample I.D.

Cone. = (; ) <

r£.
6

X

# Sample ID Compound

Reported 
Concentration 

{ )

Calculated 
Concentration 

( ) Qualification

RECALC90.21



LDC Report# 23265P21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 23, 2010 

June 9, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D270515 

Sample Identification

SSAI3-06-1BPC 
SSAJ2-01-1BPC
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Introduction

This data review covers 2 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for 
Po lychlo ri nated D ioxi ns/D i benzofu rans.

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

III. 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:

Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0123335MB 5/3/10 1,2,3,4,6,7,8-HpCDD 0.085 pg/g All samples in SDG G0D270515
OCDD 0.60 pg/g
2,3,7,8-TCDF 0.086 pg/g
1,2,3,4,6,7,8-HpCDF 0.079 pg/g
OCDF 0.14 pg/g

V:\LOGIN\TRONOXNG\23265P21 .TR3 4



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

Sample FB-04072010-RZD (from SDG G0D090441) was identified as a field blank. No 
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the 
following exceptions:

Field Blank ID
Sampling

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 G0D270515
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

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 A or P

SSAI3-06-1 BPC 13C-2,3,7,8-TCDF 24 (40-135) All TCL compounds J (all detects) P
13C-2,3,7,8-TCDD 20 (40-135) UJ (all non-detects)
13C-1,2,3,7,8-PeCDF 22 (40-135)
13C-1,2,3,7,8-PeCDD 19 (40-135)
13C-1,2,3,4,7,8-HxCDF 20 (40-135)
,3C-1,2,3,6,7,8-HxCDD 18 (40-135)
13C-1,2,3,4,6,7,8-HpCDF 20 (40-135)
,3C-1,2,3,4,6,7,8-HpCDD 20 (40-135)
,3C-OCDD 18 (40-135)

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 Aor P

SSAJ2-01 -1 BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be J (all detects) P
OCDF calibration range. within calibration range. J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0D270515 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D270515 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.
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XIII. 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 G0D270515

SDG Sample Compound Flag A or P Reason (Code)

G0D270515 SSAI3-06-1 BPC All TCL compounds J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)

G0D270515 SSAJ2-01 -1 BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
OCDF J (all detects) Limit (e)

G0D270515 SSAI3-06-1 BPC All compounds reported J (all detects) A Project Quantitation
SSAJ2-01 -1 BPC below the PQL. Limit (sp)

G0D270515 SSAI3-06-1 BPC All compounds reported as JK (all detects) A Project Quantitation
SSAJ2-01 -1 BPC EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D270515

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D270515

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\23265P21 .TR3 8



Tronox Northgate Henderson
LDC#: 23265P21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D270515_________ Stage 2B
Laboratory: Test America_______

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

Date^/^/
Page:_M /

Reviewer: ^"
2nd Reviewer:

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

Validation Araa CnmmRnts

I. Technical holding times ■fr Sampling dates: / &

II. HRGC/FIRIV1S Instrument performance check / /

III. Initial calibration it
IV. Routine calibration/l^ 4
V. Blanks ' 4*1
VI. Matrix spike/Matrix spike duplicates A A)# ryjs-*? A — a//? /£., ^ A

VII. Laboratory control samples <
—

c2

VIII. Regional quality assurance and quality control N

IX. Internal standards AaJ

X. Target compound identifications N

XI. Compound quantitation and CRQLs

XII. System performance N

XIII. Overall assessment of data 4

XIV. Field duplicates N

XV. Field blanks ^>-04^010-)

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

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples:

i SSAI3-06-1 BPC 4 11 21 31

2 SSAJ2-01-1BPC (/ 12
i

22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

23265P21 W.wpd
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA 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+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

III. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

Date Compound %D
Associated
Samples

Affected
Compound Flag Aor P

5/16/10 1,2,3,4,7,8-HxCDD 20.1 0120219MB 1,2,3,4,7,8-HxCDD J+ (all detects) P

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

V. Blanks

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

Date Compound Concentration Associated Samples

0120219MB 4/30/10 1,2,3,6,7,8-HxCDD 0.65 pg/L All samples in SDG G0D270522
1,2,3,7,8,9-HxCDD 0.82 pg/L
1,2,3,4,6,7,8-HpCDD 1.9 pg/L
OCDD 6.8 pg/L
2,3,7,8-TCDF 0.67 pg/L
1,2,3,7,8-PeCDF 1.1 pg/L
1,2,3,4,7,8-HxCDF 2.8 pg/L
1,2,3,6,7,8-HxCDF 0.71 pg/L
2,3,4,6,7,8-HxCDF 0.89 pg/L
1,2,3,7,8,9-HxCDF 0.99 pg/L
1,2,3,4,6,7,8-HpCDF 0.34 pg/L
1,2,3,4,7,8,9-HpCDF 2.7 pg/L
OCDF 3.8 pg/L

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

Sample Compound
Reported

Concentration
Modified Final 
Concentration

EB-04232010-RZE 1,2,3,4,6,7,8-HpCDD 2.7 pg/L 2.7U pg/L
OCDD 21 pg/L 21U pg/L
1,2,3,4,7,8-HxCDF 5.1 pg/L 5.1 U pg/L
1,2,3,6,7,8-HxCDF 2.0 pg/L 2.0U pg/L
2,3,4,6,7,8-HxCDF 2.0 pg/L 2.0U pg/L
1,2,3,4,6,7,8-HpCDF 7.3 pg/L 7.3U pg/L
1,2,3,4,7,8,9-HpCDF 3.0 pg/L 3.0U pg/L
OCDF 16 pg/L 16U pg/L

Sample EB-04232010-RZE was identified as an equipment blank. No polychlorinated 
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04232010-RZE 4/23/10 1,2,3,4,6,7,8-HpCDD 2.7 pg/L No associated samples in
OCDD 21 pg/L this SDG
2,3,7,8-TCDF 3.8 pg/L
2,3,4,7,8-PeCDF 1.7 pg/L
1,2,3,4,7,8-HxCDF 5.1 pg/L
1,2,3,6,7,8-HxCDF 2.0 pg/L
2,3,4,6,7,8-HxCDF 2.0 pg/L
1,2,3,4,6,7,8-HpCDF 7.3 pg/L
1,2,3,4,7,8,9-HpCDF 3.0 pg/L
OCDF 16 pg/L

VI. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.
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VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG G0D270522 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag A or P

All samples in SDG G0D270522 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. 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 G0D270522

SDG Sample Compound Flag AorP Reason (Code)

G0D270522 EB-04232010-RZE All compounds reported J (all detects) A Project Quantitation
below the PQL. Limit (sp)

G0D270522 EB-04232010-RZE All compounds reported as JK (all detects) A Project Quantitation
EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D270522

SDG Sample Compound
Modified Final 
Concentration AorP Code

G0D270522 EB-04232010-RZE 1,2,3,4,6,7,8-HpCDD 2.7U pg/L A bl
OCDD 21U pg/L
1,2,3,4,7,8-HxCDF 5.1 U pg/L
1,2,3,6,7,8-HxCDF 2.0U pg/L
2,3,4,6,7,8-HxCDF 2.0U pg/L
1,2,3,4,6,7,8-HpCDF 7.3U pg/L
1,2,3,4,7,8,9-HpCDF 3.0U pg/L
OCDF 16U pg/L

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG 
G0D270522

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 23265Q21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D270522_________ Stage 2B
Laboratory: TestAmerica_______

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

Date:^^//^
Page: /of / 

Reviewer: Q—- 
2nd Reviewer:

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

Validation Area Comments _

I. Technical holding times 'ir Sampling dates: f~P

II. HRGC/HRMS Instrument performance check / /

III. Initial calibration -sA-1
IV. Routine calibration/I^V /M

V.
r

Blanks sOfll

VI. Matrix spike/Matrix spike duplicates a/
VII. Laboratory control samples

VIII. Regional quality assurance and quality control N

IX. Internal standards w
X. Target compound identifications N

XI. Compound quantitation and CRQLs

XII. System performance N
J /' / { /

XIII. Overall assessment of data

XIV. Field duplicates aJ

XV. Field blanks '(aaI

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

Validated Samples:

1 EB-04232010-RZE l/V 11 21 31

2 12 / 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

23265Q21 W.wpd
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Introduction

This data review covers one soil sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA 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+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

III. 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:

Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0123335MB 5/3/10 1,2,3,4,6,7,8-HpCDD 0.085 pg/g All samples in SDG G0D270529
OCDD 0.60 pg/g
2,3,7,8-TCDF 0.086 pg/g
1,2,3,4,6,7,8-HpCDF 0.079 pg/g
OCDF 0.14 pg/g
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Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified.

Sample FB-04072010-RZD (from SDG G0D090441) was identified as a field blank. No 
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the 
following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L G0D270529
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1 -6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications 

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

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

Sample Compound Finding Criteria Flag AorP

SSAI3-05-3BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be J (all detects) P
calibration range. within calibration range.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG G0D270529 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 G0D270529 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D270529

SDG Sample Compound Flag A or P Reason (Code)

G0D270529 SSAI3-05-3BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
Limit (e)

G0D270529 SSAI3-05-3BPC All compounds reported J (all detects) A Project Quantitation
below the PQL. Limit (sp)

G0D270529 SSAI3-05-3BPC All compounds reported as JK (all detects) A Project Quantitation
EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D270529

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D270529

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 23265R21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D270529_________ Stage 2B
Laboratory: Test America_______

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

Date:.

Page:_Zof/_
Reviewer:

2nd Reviewer: ^

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

Valiriatinn Araa Cnmmfints

1. Technical holding times 4r Sampling dates:

II. HRGC/HRMS Instrument performance check 4r
/ /

III. Initial calibration

IV. Routine calibration/TCJV

V.
/

Blanks AaX}

VI. Matrix spike/Matrix spike duplicates tiospf
VII. Laboratory control samples ' •=?

VIII. Regional quality assurance and quality control N

IX. Internal standards

X. Target compound identifications N

XI. Compound quantitation and CRQLs

XII. System performance N

XIII. Overall assessment of data 5$ /
XIV. Field duplicates N

XV. Field blanks

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

Validated Samples:

i SSAI3-05-3BPC ^ 11 21 31

2 12
r

22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

23265R21 W.wpd
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Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 26, 2010 

June 9, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D270573 

Sample Identification

SSAI3-04-1BPC

V:\LOGIN\TRONOXNG\23265S21 .TR3 1



Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewAtelidation (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+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

III. 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:

Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0123335MB 5/3/10 1,2,3,4,6,7,8-HpCDD 0.085 pg/g All samples in SDG G0D270573
OCDD 0.60 pg/g
2,3,7,8-TCDF 0.086 pg/g
1,2,3,4,6,7,8-HpCDF 0.079 pg/g
OCDF 0.14 pg/g
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Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified.

Sample EB-04262010-1-RZD (from SDG G0D280571) was identified as an equipment 
blank. No polychlorinated dioxin/dibenzofuran contaminants were found in this blank with 
the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04262010-1 -RZD 4/26/10 1,2,3,4,6,7,8-HpCDD 2.1 pg/L All samples in SDG
OCDD 6.8 pg/L G0D270573
1,2,3,4,7,8-HxCDF 7.6 pg/L
1,2,3,6,7,8-HxCDF 4.5 pg/L
2,3,4,6,7,8-HxCDF 1.3 pg/L
1,2,3,4,6,7,8-HpCDF 12 pg/L
1,2,3,4,7,8,9-HpCDF 5.3 pg/L
OCDF 25 pg/L

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

Sample FB-04072010-RZD (from SDG G0D090441) was identified as a field blank. No 
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the 
following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L G0D270573
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 pg/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 
matrixes applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
not within QC limits. Since there were no associated samples, no data were qualified.
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VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG G0D270573 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D270573 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D270573

SDG Sample Compound Flag AorP Reason (Code)

G0D270573 SSAI3-04-1 BRC All compounds reported J (all detects) A Project Quantitation
below the PQL. Limit (sp)

G0D270573 SSAI3-04-1 BRC All compounds reported as JK (all detects) A Project Quantitation
EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D270573

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D270573

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 23265S21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D270573_________ Stage 2B
Laboratory: Test America_______

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

Date:^/^/^ 
Page: /of / 

Reviewer:_
2nd Reviewer:

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

Valiriatinn Ama Cnmmfints

I. Technical holding times Sampling dates:

II. FIRGC/HRMS Instrument performance check vL
' /

III. Initial calibration

IV. Routine calibration/flSV -k
V. TBlanks /OaJ
VI. Matrix spike/Matrix spike duplicates '(Ml a/? a}# —

VII. Laboratory control samples
—--------------------- --------------------------------------

VIII. Regional quality assurance and quality control N

IX. Internal standards

X. Target compound identifications N

XI. Compound quantitation and CRQLs

XII. System performance N
' ' r s /

XIII. Overall assessment of data

XIV. Field duplicates a/

XV. Field blanks

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

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples:

1 SSAI3-04-1BPC ^ 11 21 31

2 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 23265T21

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

Tronox LLC Facility, PCS, Henderson, Nevada 

April 26, 2010 

June 9, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 4

TestAmerica, Inc,

Sample Delivery Group (SDG): G0D270574

Sample Identification

SSAJ2-02-3BPC
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox 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.
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The following are definitions of the data qualifiers:

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

The exact mass of 380.9760 of PFK was verified. The static resolving power was at least
10,000 (10% valley definition).

III. Initial Calibration

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

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

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

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and 
greater than or equal to 10 for each recovery and internal standard compound for 
samples.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

Date Compound %D Associated Samples
Affected

Compound Flag A or P

5/1 6/1 0 ,3C-1,2,3,4,6,7,8-HpCDD 38.9 SSAJ2-02-3BPC 1,2,3,4,6,7,8-HpCDD J+ (all detects) P

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

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

Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0123335MB 5/3/10 1,2,3,4,6,7,8-HpCDD 0.085 pg/g All samples in SDG
OCDD 0.60 pg/g G0D270574
2,3,7,8-TCDF 0.086 pg/g
1,2,3,4,6,7,8-HpCDF 0.079 pg/g
OCDF 0.14 pg/g

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

Sample EB-04262010-1-RZD (from SDG G0D280571) was identified as an equipment 
blank. No polychlorinated dioxin/dibenzofuran contaminants were found in this blank with 
the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04262010-1-RZD 4/26/10 1,2,3,4,6,7,8-HpCDD 2.1 pg/L All samples in SDG
OCDD 6.8 pg/L G0D27O574
1,2,3,4,7,8-HxCDF 7.6 pg/L
1,2,3,6,7,8-HxCDF 4.5 pg/L
2,3,4,6,7,8-HxCDF 1.3 pg/L
1,2,3,4,6,7,8-HpCDF 12 pg/L
1,2,3,4,7,8,9-HpCDF 5.3 pg/L
OCDF 25 pg/L

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

Sample FB-04072010-RZD (from SDG G0D090441) was identified as a field blank. No 
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the 
following exceptions:
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Field Blank ID
Sampling

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 G0D270574
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications

All target compound identifications were within validation criteria.

XI. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria with the following 
exceptions:
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Sample Compound Finding Criteria Flag AorP

SSAJ2-02-3BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be J (all detects) P
1,2,3,4,6,7,8-HpCDF calibration range. within calibration range. J (all detects)
OCDF J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D270574 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0D270574 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

XII. System Performance

The system performance was acceptable.

XIII. 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 G0D270574

SDG Sample Compound Flag A or P Reason (Code)

G0D270574 SSAJ2-02-3BPC 1,2,3,4,6,7,8-HpCDD J+ (all detects) P Routine calibration (%D)
(c)

G0D270574 SSAJ2-02-3BPC 2,3,7,8-TCDF J (all detects) P Compound quantitation
1,2,3,4,6,7,8-HpCDF J (all detects) and CRQLs (e)
OCDF J (all detects)

G0D270574 SSAJ2-02-3BPC All compounds reported below J (all detects) A Project Quantitation
the PQL. Limit (sp)

G0D270574 SSAJ2-02-3BPC All compounds reported as JK (all detects) A Project Quantitation
EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D270574

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG 
G0D270574

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D270574

No Sample Data Qualified in this SDG
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LDC #: 23265T21
SDG #: G0D270574
Laboratory: Test America

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET

Stage

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

Reviewers 
2nd Reviewer:

Date:^^/^7 
Page:_

t

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

Valiriatinn Ama CnmmfintR

I. Technical holding times Sampling dates:

II. HRGC/HRMS Instrument performance check
' y /

III. Initial calibration

IV. Routine calibration/T$V sCaaI

V. Blanks J
VI. Matrix spike/Matrix spike duplicates

VII. Laboratory control samples itr
VIII. Regional quality assurance and quality control N

IX. Internal standards

X Target compound identifications i*r
XI. Compound quantitation and CRQLs ^\N

XII. System performance N

XIII. Overall assessment of data 4
XIV. Field duplicates kI

XV. Field blanks 'Pn ¥feD4o&t> iP-^b C^nrtc^!). g&rl&zbzQ

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

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples:

i SSAJ2-02-3BPC 11 21 31

2 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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VALIDATION FINDINGS CHECKLISTLDC #:
SDG #: szdtAJ/\

Page: / of <2-
Reviewer: (G__

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.

II. 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 
anv other unlabeled TCDD isomers < 25% ?

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

Was the mass resolution adeguately check with PFK?

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

III. 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 Ion 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? X

Did all routine calibration standards meet the Ion Abundance Ratio criteria? X

V. Blanks .

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

Was a method blank performed for each matrix and concentration? X

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

VI. Matrix spike/Matrix spike duplicates

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

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

VII. Laboratory control samples ■ . . ■ . . - ^

Was an LCS analyzed for this SDG? X
Was an LCS analyzed per extraction batch? X
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within 
the QC limits? /

/
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VALIDATION FINDINGS CHECKLISTLDC #:
SDG #: dy\A.

Page: -^-ef-S 
Reviewer: ^—

2nd Reviewer:
T

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 internal standard peaks >10? /
S

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 Ion Abundance Ratio for the two quantitation ions within criteria?

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

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

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

Was an acceptable lock mass recorded and monitored?

XI. Compound quantitation/CRQLs ■ .■ ■ ■ . ' ■

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

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

XII. System performance . -

System performance was found to be acceptable.

XIII: Overall assessment of data . - j

Overall assessment of data was found to be acceptable.

XIV. Field duplicates . _

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

XV. Field blanks .

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-SW90.DOC version 1.0





LD
C 

#:
SD

G
 

O
ri

A
Jh

P
ag

e:
_

_
/o

f^
/_

 
R

ev
ie

w
er

: 
4

—
'

2n
d 

R
ev

ie
w

er
: 

O

V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S
 W

O
R

K
S

H
E

E
T

 
R

o
u
ti

n
e 

C
al

ib
ra

ti
o
n

M
ET

H
O

D
: 

H
R

G
C

/H
R

M
S 

D
io

xi
ns

/D
ib

en
zo

fu
ra

ns
 (

ER
A 

SW
 8

46
 M

et
ho

d 
82

90
)

Pl
ea

se
 s

ee
 q

ua
lif

ic
at

io
ns

 b
el

ow
 fo

r 
al

l q
ue

st
io

ns
 a

ns
w

er
ed

 "
N"

. 
N

ot
 a

pp
lic

ab
le

 q
ue

st
io

hs
 a

re
 i

de
nt

ifi
ed

 a
s 

"N
/A

“.
N

/A
 

W
as

 a
 r

ou
tin

e 
ca

lib
ra

tio
n 

w
as

 p
er

fo
rm

ed
 a

t t
he

 b
eg

in
ni

ng
 a

nd
 e

nd
 o

f e
ac

h 
12

 h
ou

r 
pe

ri
od

?
N/

A~
 

W
er

e 
all

 p
er

ce
nt

 d
if

fe
re

nc
es
 (

%
D

) 
of

 R
R

Fs
 <

 2
0%

 f
or

 u
nl

ab
el

ed
 c

om
po

un
ds

 a
nd

 <
 3

0%
 f

or
 l

ab
el

ed
? 

D
id
 a

ll 
ro

ut
in

e 
ca

lib
ra

tio
n 

st
an

da
rd

s 
m

ee
t t

he
 I

on
 A

bu
nd

an
ce

 R
at

io
 c

rit
er

ia
?

ft
 

N/
A

Fi
nd

in
g  

%
D 

(L
im

it:
 <

30
.0

%
)

Fi
nd

in
g 

Io
n 

A
bu

nd
an

ce
 R

ati
o

Q
ua

lif
ic

at
io

ns
 (
 d

 )
St

an
da

rd
 1

0
Co

m
po

un
d

A
ss

oc
ia

te
d 

Sa
m

pl
es

PC
DD

s
Se

le
ct

ed
 io

ns
 (m

/z)
Io

n 
A

bu
nd

an
ce

 R
ati

o
PC

DF
s

Se
le

ct
ed

 io
ns

 (m
/z)

io
n 

A
bu

nd
an

ce
 R

ati
o

Te
tra

-
M

/M
+2

0.6
5-

0.8
9

Te
tra

-
M

/M
+2

Pe
nt

a-
M

+2
/M

+4
1.3

2-
1.7

8
Pe

nt
a-

M
+2

/M
+4

1.3
2-

1.7
8

He
xa

-
M

+2
/M

+4
1.0

5-
1.4

3
He

xa
-

M
+2

/M
+4

1.0
5-

1.4
3

He
xa

-,3
C-

Hx
CD

F 
(IS

) o
nly

He
xa

-n
C-

Hx
CD

F 
(IS

) o
nly

M
/M

+2
0.4

3-
0.5

9
M

/M
+2

0.4
3-

0.5
9

He
pt

a-
13C

-H
pC

DF
 (I

S) 
on

ly
He

pt
a-

'3C
-H

pC
DF

 (I
S) 

on
ly

M
/M

+2
0.3

7-
0.5

1
M

/M
+2

0.3
7-

0.5
1

M
+2

/M
+4

He
pt

a-
0.8

8-
1.2

0
M

+2
/M

+4
0.8

8-
1.2

0

M
+2

/M
+4

0.7
6-

1.0
2

Oc
ta-

M
+2

/M
+4

0.7
6-

1.0
2

CO
NC

AL
90

.21





Pa
ge

:_
_

/o
f
/

R
ev

ie
w

er
: 

/
2n

d 
R

ev
ie

w
er

:



R
ev

ie
w

er
: 

2n
d 

R
ev

ie
w

er
:



LD
C

Pa
ge

:
R

ev
ie

w
er

: 
^

2n
d 

R
ev

ie
w

er
:

V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S
 W

O
R

K
S

H
E

E
T

C
o

m
p

o
u

n
d
 Q

u
an

ti
ta

ti
o
n
 a

n
d
 R

ep
o
rt

ed
 C

R
Q

L
s

M
ET

H
O

D
: 

H
R

G
C

/H
R

M
S 

D
io

xi
ns

/D
ib

en
zo

fu
ra

ns
 (

ER
A 

SW
 8

46
 M

et
ho

d 
82

90
)

Pl
ea

se
 s

ee
 q

ua
lif

ic
at

io
ns

 b
el

ow
 fo

r 
all

 q
ue

st
io

ns
 a

ns
w

er
ed

 "
N"

, 
N

ot
 a

pp
lic

ab
le
 q

ue
st

io
ns

 a
re

 i
de

nt
ifi

ed
 a

s 
"N

/A
”.

fY
 /

N 
N/

A
W

er
e 

th
e 

co
rr

ec
t 

in
te

rn
al
 s

ta
nd

ar
d 

(IS
), 

qu
an

tit
at

io
n 

io
ns

 a
nd

 r
el

at
iv

e 
re

sp
on

se
 f

ac
to

rs
 (

RR
F)
 u

se
d 

to
 q

ua
nt

ita
te

 t
he

 c
om

po
un

d?
 

C
om

po
un

d 
qu

an
tit

at
io

n 
an

d 
C

R
Q

Ls
 w

er
e 

ad
ju

st
ed

 t
o 

re
fle

ct
 a

ll 
sa

m
pl

e 
di

lu
tio

ns
 a

nd
 d

ry
 w

ei
gh

t f
ac

to
rs
 (

if 
ne

ce
ss

ar
y)

.
Y

/N
 

N/
A

A
ss

oc
ia

te
d 

Sa
m

pl
es

Q
ua

lif
ica

tio
ns

Sa
m

pl
e 

ID
Fi

nd
in

g

/J
-.
 

&
 .
 
&
 
>

-
/Z

/f
as

k

C
om

m
en

ts
: 

S
ee

 s
am

pl
e 

ca
lc

ul
at

io
n 

ve
rif

ic
at

io
n 

w
or

ks
he

et
 fo

r 
re

ca
lc

ul
at

io
ns



Pa
ge

:_
_

R
ev

ie
w

er
: 

*9
“

2n
d 

R
ev

ie
w

er
:



Pa
ge

:_
_
fa

J
L

-
R

ev
ie

w
er

: 
S

'--
--

--
2n

d 
R

ev
ie

w
er

: 
J2

L



Pa
ge

:_
_

^o
fy

L
-





LDC
SDG

VALIDATION FINDINGS WORKSHEET Page: /of /
Sample Calculation Verification Reviewer: O

2nd reviewer:_____0^

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

JY) N N/A Were all reported results recalculated and verified for all level IV samples?
W N N//T Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = (A..HLHDR

A,

A,

K

V„

RRF

Df
%S

(A*) (RRF) (V0) (%S)
Area of the characteristic ion (EICP) for the 
compound to be measured
Area of the characteristic ion (EICP) for the specific 
internal standard
Amount of internal standard added in nanograms
(ng)
Volume or weight of sample extract in milliliters (ml) 
or grams (g).
Relative Response Factor (average) from the initial 
calibration
Dilution Factor.
Percent solids, applicable to soil and solid matrices 
only.

Example:

Sample I.D. /

Cone. = ) (__________ )

r9,

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

RECALC90.21



LDC Report# 23265U21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 26, 2010 

June 9, 2010 

Water

Dioxins/Dibenzofurans 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D280571 

Sample Identification

EB-04262010-1 -RZD
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\23265U21 .TR3 2



The following are definitions of the data qualifiers:

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

III. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

Date Compound %D
Associated
Samples

Affected
Compound Flag Aor P

5/6/10 1,2,3,6,7,8-HxCDF 20.1 0123391MB 1,2,3,6,7,8-HxCDF J+ (all detects) P

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

V. Blanks

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

V:\LOGIN\TRONOXNG\23265U21 .TR3 4



Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0123391MB 5/3/10 1.2.3.4.6.7.8- HpCDD
OCDD
1.2.3.4.7.8- HxCDF
1.2.3.6.7.8- HxCDF
1.2.3.7.8.9- HxCDF
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF
OCDF

1.3 pg/L
4.1 pg/L
2.7 pg/L
1.0 pg/L
2.1 pg/L
3.1 pg/L
4.4 pg/L
3.4 pg/L

All samples in SDG G0D280571

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:

Sample Compound
Reported

Concentration
Modified Final 
Concentration

EB-04262010-1-RZD 1,2,3,4,6,7,8-HpCDD 2.1 pg/L 2.1 U pg/L
OCDD 6.8 pg/L 6.8U pg/L
1,2,3,4,7,8-HxCDF 7.6 pg/L 7.6U pg/L
1,2,3,6,7,8-HxCDF 4.5 pg/L 4.5U pg/L
1,2,3,4,6,7,8-HpCDF 12 pg/L 12U pg/L
1,2,3,4,7,8,9-HpCDF 5.3 pg/L 5.3U pg/L

Sample EB-04262010-1-RZD was identified as an equipment blank. No polychlorinated 
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04262010-1-RZD 4/26/10 1,2,3,4,6,7,8-HpCDD 2.1 pg/L No associated samples in
OCDD 6.8 pg/L this SDG
1,2,3,4,7,8-HxCDF 7.6 pg/L
1,2,3,6,7,8-HxCDF 4.5 pg/L
2,3,4,6,7,8-HxCDF 1.3 pg/L
1,2,3,4,6,7,8-HpCDF 12 pg/L
1,2,3,4,7,8,9-HpCDF 5.3 pg/L
OCDF 25 pg/L

VI. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

VII. 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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VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG G0D280571 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D280571 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D280571

SDG Sample Compound Flag AorP Reason (Code)

G0D280571 EB-04262010-1 -RZD All compounds reported J (all detects) A Project Quantitation
below the PQL. Limit (sp)

G0D280571 EB-04262010-1 -RZD All compounds reported as JK (all detects) A Project Quantitation
EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D280571

SDG Sample Compound
Modified Final 
Concentration AorP Code

G0D280571 EB-04262010-1 -RZD 1,2,3,4,6,7,8-HpCDD 2.1 U pg/L A bl
OCDD 6.8U pg/L
1,2,3,4,7,8-HxCDF 7.6U pg/L
1,2,3,6,7,8-HxCDF 4.5U pg/L
1,2,3,4,6,7,8-HpCDF 12U pg/L
1,2,3,4,7,8,9-HpCDF 5.3U pg/L

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG 
G0D280571

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 23265U21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D280571_________ Stage 2B
Laboratory: Test America_______

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

Date:^/^^ 
Page: /of / 

Reviewer:_ ”
2nd Reviewer:

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

Valiriatinn Araa Cnmmpmts

I. Technical holding times tA- Sampling dates: ^

II. HRGC/HRMS Instrument performance check / '

III. Initial calibration

IV. Routine calibration/IGV s(aAJ.

V. Blanks ' ^\a/

VI. Matrix spike/Matrix spike duplicates V

VII. Laboratory control samples 4 '

VIII. Regional quality assurance and quality control N

IX. Internal standards

X. Target compound identifications N

XI. Compound quantitation and CRQLs -^Cn

XII. System performance N n J J - '

XIII. Overall assessment of data
4

XIV. Field duplicates K
XV. Field blanks <S{3 - )

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:

t EB-04262010-1-RZD |/i/ 11 21 31

2 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

23265U21 W.wpd
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LDC Report# 23265V21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 27, 2010 

June 8, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D280586 

Sample Identification

SSAK3-05-1BPC 
SSAK8-05-1BPC
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

III. 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:

Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0123335MB 5/3/10 1,2,3,4,6,7,8-HpCDD 0.085 pg/g All samples in SDG G0D280586
OCDD 0.60 pg/g
2,3,7,8-TCDF 0.086 pg/g
1,2,3,4,6,7,8-HpCDF 0.079 pg/g
OCDF 0.14 pg/g
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Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified.

Samples FB-04072010-RZD (from SDG G0D090441) was identified as a field blank. No 
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the 
following exceptions:

Field Blank ID
Sampling

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 G0D280586
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag AorP

SSAK8-05-1 BPC 13c-ocdd 37 (40-135) OCDD J (all detects) P
UJ (all non-detects)

OCDF J (all detects)
UJ (all non-detects)
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X. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag A or P

SSAK3-05-1 BPC 1,2,3,4,6,7,8-HpCDF Sample result exceeded Reported result should be J (all detects) P
OCDF calibration range. within calibration range. J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D280586 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0D280586 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\23265V21 .TR3 6



Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D280586

SDG Sample Compound Flag AorP Reason (Code)

G0D280586 SSAK8-05-1 BPC OCDD J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)

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

G0D280586 SSAK3-05-1 BPC 1,2,3,4,6,7,8-HpCDF J (all detects) A Project Quantitation
OCDF J (all detects) Limit (e)

G0D280586 SSAK3-05-1 BPC All compounds reported J (all detects) A Project Quantitation
SSAK8-05-1 BPC below the PQL. Limit (sp)

G0D280586 SSAK3-05-1 BPC All compounds reported as JK (all detects) A Project Quantitation
SSAK8-05-1 BPC EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D280586

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG 
G0D280586

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D280586

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 23265V21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D280586_________ Stage 2B
Laboratory: Test America_______

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

Date:
Page: '/# / 

Reviewer^
2nd Reviewer:

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

Valiriatinn Ama Cnmmfinfs

I. Technical holding times Sampling dates: ^

II. HRGC/HRIVIS Instrument performance check / ''

III. Initial calibration 'A-
IV. Routine calibration/lfyf' d5r

V. Blanks XaM ________________________ ____________________________
VI. Matrix spike/Matrix spike duplicates AaI A/OP A/'S? ,

VII. Laboratory control samples <A
VIII. Regional quality assurance and quality control N ,

IX. Internal standards s(AAj

X. Target compound identifications N

XI. Compound quantitation and CRQLs

XII. System performance N

XIII. Overall assessment of data

XIV. Field duplicates A/

XV. Field blanks

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

Validated Samples:

1 SSAK3-05-1BPC 55 11 21 31

2 SSAK8-05-1BPC ^ 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

23265V21 W.wpd
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LDC Report# 23265W21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 28, 2010 

June 9, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 4

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D300450 

Sample Identification

SSAN6-07-1BPC
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.
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The following are definitions of the data qualifiers:

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

The exact mass of 380.9760 of PFK was verified. The static resolving power was at least
10,000 (10% valley definition).

III. Initial Calibration

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

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

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

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and 
greater than or equal to 10 for each recovery and internal standard compound for 
samples.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

Date Compound %D Associated Samples
Affected

Compound Flag AorP

5/17/10 1,2,3,4,7,8-HxCDD 20.2 SSAN 6-07-1 BPC 1,2,3,4,7,8-HxCDD J+ (all detects) P

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

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

Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0124370MB 5/4/10 1,2,3,4,6,7,8-HpCDD 0.12 pg/g All samples in SDG
OCDD 0.49 pg/g G0D300450
2,3,7,8-TCDF 0.26 pg/g
1,2,3,7,8-PeCDF 0.13 pg/g
1,2,3,4,7,8-HxCDF 0.28 pg/g
1,2,3,6,7,8-HxCDF 0.15 pg/g
1,2,3,4,6,7,8-HpCDF 0.35 pg/g
1,2,3,4,7,8,9-HpCDF 0.18 pg/g
OCDF 0.80 pg/g

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

Sample FB-04072010-RZC (from SDG G0D130519) was identified as a field blank. No 
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the 
following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L All samples in SDG G0D300450
1,2,3,6,7,8-HxCDD 0.74 pg/L
1,2,3,7,8,9-HxCDD 0.82 pg/L
1,2,3,4,6,7,8-HpCDD 4.2 pg/L
OCDD 37 pg/L
2,3,7,8-TCDF 0.57 pg/L
1,2,3,7,8-PeCDF 0.96 pg/L
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/L
1,2,3,6,7,8-HxCDF 0.96 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HxCDF 1.0 pg/L
1,2,3,4,6,7,8-HpCDF 2.1 pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/L
OCDF 6.7 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag A or P

SSAN6-07-1 BPC 13C-2,3,7,8-TCDF
13C-2,3,7,8-TCDD
13C-1,2,3,7,8-PeCDF
13C-1,2,3,7,8-PeCDD
13C-1,2,3,4,7,8-HxCDF
13C-1,2,3,6,7,8-HxCDD
13C-1,2,3,4,6,7,8-HpCDF 
13C-1,2,3,4,6,7,8-HpCDD 
,3C-OCDD

22 (40-135)
27 (40-135)
30 (40-135)
31 (40-135)
32 (40-135)
29 (40-135)
33 (40-135)
33 (40-135)
28 (40-135)

All TCL compounds J (all detects)
UJ (all non-detects)

P

0124370MB 13C-2,3,7,8-TCDD
13C-1,2,3,7,8-PeCDD 
,3C-1,2,3,4,6,7,8-HpCDF 
,3C-OCDD

36 (40-135)
37 (40-135)
38 (40-135)
33 (40-135)

2.3.7.8- TCDD
1.2.3.7.8- PeCDD
OCDD
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF 
OCDF

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

P

X. Target Compound Identifications

All target compound identifications were within validation criteria.

XI. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag AorP

SSAN6-07-1 BPC 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)
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All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D300450 All compounds reported below the PQL J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D300450 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

XII. System Performance

The system performance was acceptable.

XIII. 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 G0D300450

SDG Sample Compound Flag Aor P Reason (Code)

G0D300450 SSAN6-07-1 BPC 1 ,2,3,4,7,8-HxCDD J+ (all detects) P Routine calibration (%D)
(c)

G0D300450 SSAN6-07-1 BPC All TCL compounds J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)

G0D300450 SSAN 6-07-1 BPC 2,3,7,8-TCDF J (all detects) P Compound quantitation
1,2,3,7,8-PeCDF J (all detects) and CRQLs (e)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

G0D300450 SSAN6-07-1 BPC All compounds reported below J (all detects) A Project Quantitation
the PQL. Limit (sp)

G0D300450 SSAN 6-07-1 BPC All compounds reported as JK (all detects) A Project Quantitation
EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D300450

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D300450

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 23265W21_________ VALIDATION COMPLETENESS WORKSHEET
sdg #: G0D30045Q_________ Stage
Laboratory: Test America_______

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

Reviewer: 
2nd Reviewer:

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

ValirJafinn Araa Cnmmfints

I. Technical holding times Samplinq dates:

li. HRGC/HRMS Instrument performance check ' /

III. Initial calibration r-

IV. Routine calibration/Tt5<f

V.
/

Blanks 'vaI \ _______________________________________________
VI. Matrix spike/Matrix spike duplicates -4k

VII. Laboratory control samples -A
VIII. Regional quality assurance and quality control N j

IX. Internal standards aaa!

X. Target compound identifications

XI. Compound quantitation and CRQLs

XII. System performance if
XIII. Overall assessment of data

$
XIV. Field duplicates

XV. Field blanks aZaI

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

Validated Samples:

1 SSAN6-07-1BPC 11 21 31

2 12 / 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

23265W21 W.wpd



VALIDATION FINDINGS CHECKLISTldc #^3^crhlsr-!
SDG #: 'tZf’J

Page:_
Reviewer:

2nd Reviewer:

/of

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

Validation Area Yes No NA Findings/Comments '

1. Technical holdina times

All technical holding times were met.

Cooler temoerature criteria was met. X

II. 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)? X

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? /

III. Initial calibration

Was the initial calibration performed at 5 concentration levels? X
Were all percent relative standard deviations (%RSD) < 20% for unlabeled standards 
and < 30% for labeled standards? X

Did all calibration standards meet the Ion Abundance Ratio criteria? X

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? X

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

V. Blanks' ■ ■■■■ ■ ■ ■ . - - - ■■■■■■■■..■ ■. ■■■■■■■■ . ■ ■■■■■. . . ■ ' ' ■ ■

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

Was a method blank performed for each matrix and concentration? X

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

VI. Matrix spike/Matrix spike duplicates <

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

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

VII. Laboratory control samples :

Was an LCS analyzed for this SDG? /

Was an LCS analyzed per extraction batch? X

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

DXN-SW90.DOC version 1.0



LDC #^^2^>c^(Ah\ 
SDG #: sZF)\jt <r{

VALIDATION FINDINGS CHECKLIST Page:
Reviewer: ^

2nd Reviewer:

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 internal standard peaks >10? /

X. Target compound identification

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

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

Fornon-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 Ion Abundance Ratio for the two quantitation ions within criteria? >

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

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

" -

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

Was an acceptable lock mass recorded and monitored?

XI. Compound quantitation/CRQLs ^

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

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

XII. System performance . . > , v . . , .

System performance was found to be acceptable.

XIII. Overall assessment of data y

Overall assessment of data was found to be acceptable.
.■■■...■•.i1./..- .VoT'' ... :■ .. ■ . / ...... , ... . . .. ........... ..... ■ ...
XIV. Field duplicates - ,

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

XV. Field blanks... ■ s ■ • ■

Field blanks were identified in this SDG. r./

Target compounds were detected in the field blanks. /

DXN-SW90.DOC version 1.0
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LDC j
SDG

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page: /of f
Reviewer: O-----

2nd reviewer: (/A

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

Y /N N/A 
N N/A

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

Concentration = (AJfl.HDR

A*

At

K

v0

RRF

Df
%S

(AJ(RRF)(VJ(%S)
Area of the characteristic ion (EICP) for the 
compound to be measured
Area of the characteristic ion (EICP) for the specific 
internal standard
Amount of internal standard added in nanograms
(ng)
Volume or weight of sample extract in milliliters (ml) 
or grams (g).
Relative Response Factor (average) from the initial 
calibration
Dilution Factor.
Percent solids, applicable to soil and solid matrices 
only.

Example:

Sample I.D. / A

Cone.
1 '/J

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

RECALC90.21



LDC Report# 23265X21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, PCS, Henderson, Nevada 

April 28, 2010 

June 8, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D300454 

Sample Identification

RSAQ3-1BPC
RSAQ3-2BPC
SA169-4BPC
RSAQ3-2BPCMS
RSAQ3-2BPCMSD
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

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

J 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.

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

III. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

Date Compound Concentration Associated Samples

0124370MB 5/4/10 1,2,3,4,6,7,8-HpCDD 0.12 pg/g All samples in SDG GOD300454
OCDD 0.49 pg/g
2,3,7,8-TCDF 0.26 pg/g
1,2,3,7,8-PeCDF 0.13 pg/g
1,2,3,4,7,8-HxCDF 0.28 pg/g
1,2,3,6,7,8-HxCDF 0.15 pg/g
1,2,3,4,6,7,8-HpCDF 0.35 pg/g
1,2,3,4,7,8,9-HpCDF 0.18 pg/g
OCDF 0.80 pg/g

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

Samples EB-04282010-RZB (from SDG G0D300598) was identified as an equipment 
blank. No polychlorinated dioxin/dibenzofuran contaminants were found in this blank with 
the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04282010-RZB 4/28/10 1,2,3,4,6,7,8-HpCDD 3.8 pg/L All samples in SDG
OCDD 5.2 pg/L G0D300454
2,3,7,8-TCDF 5.2 pg/L
1,2,3,7,8-PeCDF 7.5 pg/L
2,3,4,7,8-PeCDF 3.7 pg/L
1,2,3,4,7,8-HxCDF 16 pg/L
1,2,3,6,7,8-HxCDF 12 pg/L
2,3,4,6,7,8-HxCDF 2.7 pg/L
1,2,3,7,8,9-HxCDF 2.0 pg/L
1,2,3,4,6,7,8-HpCDF 43 pg/L
1,2,3,4,7,8,9-HpCDF 9.9 pg/L
OCDF 76 pg/L

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

Samples FB-04062010-RZB (from SDG G0D120488) was identified as a field blank. No 
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the 
following exceptions:
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Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB-04062010-RZB 4/6/10 1,2,3,7,8,9-HxCDD 0.68 pg/L All samples in SDG
1,2,3,4,6,7,8-HpCDD 2.5 pg/L G0D300454
OCDD 6.2 pg/L
2,3,7,8-TCDF 2.7 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 0.82 pg/L
1,2,3,7,8,9-HxCDF 0.94 pg/L
1,2,3,4,6,7,8-HpCDF 1.8 pg/L
1,2,3,4,7,8,9-HpCDF 1.2 pg/L
OCDF 4.4 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits with the following exceptions:

Sample Internal Standards %R (Limits) Compound Flag Aor P

RSAQ3-1 BPC ,3C-2,3,7,8-TCDF
'3C-2,3,7,8-TCDD
13C-1,2,3,7,8-PeCDF 
,3C-1,2,3,7,8-PeCDD 
,3C-1,2,3,4,7,8-HxCDF
13C-1,2,3,4,6,7,8-HpCDD

32 (40-135)
35 (40-135)
36 (40-135)
31 (40-135)
38 (40-135)
36 (40-135)

2.3.7.8- TCDD
1.2.3.7.8- PeCDD
1.2.3.4.6.7.8- HpCDD
2.3.7.8- TCDF
1.2.3.7.8- PeCDF
2.3.4.7.8- PeCDF
1.2.3.4.7.8- HxCDF
1.2.3.6.7.8- HxCDF
2.3.4.6.7.8- HxCDF
1.2.3.7.8.9- HxCDF

J (all detects)
UJ (all non-detects)

P
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Sample Internal Standards %R (Limits) Compound Flag A or P

RSAQ3-2BPC 13C-2,3,7,8-TCDF
13C-2,3,7,8-TCDD
13C-1,2,3,7,8-PeCDD
13C-1,2,3,6,7,8-HxCDD

37 (40-135)
35 (40-135)
38 (40-135)
39 (40-135)

2.3.7.8- TCDD
1.2.3.7.8- PeCDD
1.2.3.4.7.8- HxCDD
1.2.3.6.7.8- HxCDD
1.2.3.7.8.9- HxCDD 
2,3,7,8-TCDF

J (all detects)
UJ (all non-detects)

P

SA169-4BPC 13C-2,3,7,8-TCDF
13C-2,3,7,8-TCDD
13C-1,2,3,7,8-PeCDF
13C-1,2,3,7,8-PeCDD
13C-1,2,3,4,7,8-HxCDF
13C-1,2,3,6,7,8-HxCDD
13C-1,2,3,4,6,7,8-HpCDF
13C-1,2,3,4,6,7,8-HpCDD 
13C-OCDD

25 (40-135)
31 (40-135)
35 (40-135)
30 (40-135)
32 (40-135)
31 (40-135)
26 (40-135)
22 (40-135)
12 (40-135)

All TCL compounds J (all detects)
UJ (all non-detects)

P

0124370MB 13C-2,3,7,8-TCDD
13C-1,2,3,7,8-PeCDD
13C-1,2,3,4,6,7,8-HpCDF
13c-ocdd

36 (40-135)
37 (40-135)
38 (40-135)
33 (40-135)

2.3.7.8- TCDD
1.2.3.7.8- PeCDD
OCDD
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF 
OCDF

J (all detects)
UJ (all non-detects)

P

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 Aor P

SA169-4BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be J (all detects) P
1,2,3,4,7,8-HxCDF calibration range. within calibration range. J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0D300454 All compounds reported below the PQL J (all detects) A

V:\LOGIN\TRONOXNG\23265X21 .TR3 7



All compounds reported as EMPC were qualified as follows:

Sample Finding Flag A or P

All samples in SDG G0D300454 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. 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 G0D300454

SDG Sample Compound Flag AorP Reason (Code)

G0D300454 RSAQ3-1 BPC 2,3,7,8-TCDD J (all detects) P Internal standards (%R)
1.2.3.7.8- PeCDD
1.2.3.4.6.7.8- HpCDD
2.3.7.8- TCDF
1.2.3.7.8- PeCDF
2.3.4.7.8- PeCDF
1.2.3.4.7.8- HxCDF
1.2.3.6.7.8- HxCDF
2.3.4.6.7.8- HxCDF
1.2.3.7.8.9- HxCDF

UJ (all non-detects) (i)

G0D300454 RSAQ3-2BPC 2,3,7,8-TCDD J (all detects) P Internal standards (%R)
1.2.3.7.8- PeCDD
1.2.3.4.7.8- HxCDD
1.2.3.6.7.8- HxCDD
1.2.3.7.8.9- HxCDD 
2,3,7,8-TCDF

UJ (all non-detects) (i)

G0D300454 SA169-4 BPC All TCL compounds J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)

G0D300454 SA169-4BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HxCDF J (all detects) Limit (e)
1,2,3,6,7,8-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)

G0D300454 RSAQ3-1 BPC All compounds reported J (all detects) A Project Quantitation
RSAQ3-2BPC
SA169-4BPC

below the PQL. Limit (sp)

G0D300454 RSAQ3-1 BPC All compounds reported as JK (all detects) A Project Quantitation
RSAQ3-2BPC
SA169-4BPC

EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D300454

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG 
GOD300454

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 G0D300454

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 23265X21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D300454________ Stage 2B
Laboratory: TestAmerica_______

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

-Ahhf’Date 
Page: f of / 

Reviewer: d-
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area CnmmpntR

I. Technical holding times Sampling dates: / ()

II. HRGC/HRMS Instrument performance check ' /

III. Initial calibration

IV. Routine calibration/l^ 4-,
V. Blanks '{ak!
VI. Matrix spike/Matrix spike duplicates AaJ

VII. Laboratory control samples

VIII. Regional quality assurance and quality control N

IX. Internal standards StA/J

X Target compound identifications N

XI. Compound quantitation and CRQLs

XII. System performance N

XIII. Overall assessment of data K
XIV. Field duplicates N

XV. Field blanks -cul 7-^2-

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

c

Validated Samples:

i RSAQ3-1BPC ^ 11 21 31

2 RSAQ3-2BPC 12 22 32

3 SA169-4BPC 13 23 33

4 RSAQ3-2BPCMS ^14 24 34

5 RSAQ3-2BPCMSD 1 1/ 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

23265X21 W.wpd
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