
LABORATORY DATA CONSULTANTS, INC.
7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439

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

June 4, 2010

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 14, 2010. Attachment 1 is a summary of the samples that 
were reviewed for each analysis.

LDC Project# 23188:

SPG # Fraction

G0D100461, G0D130435, G0D140422 Dioxins/Dibenzofurans
G0D140526, G0D140534, G0D140543 
G0D160437, G0D170488

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,

Erlinda T. Rauto
Operations Manager/Senior Chemist

V:\LOGIN\TronoxNG\231 SSCOV.wpd
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EDD CHECKLIST
LDC #: 23188 Reviewer: _JE
SDG #: GOD 100461. G0D13Q435. G0D140422. G0D140526 2nd Reviewer: BC

G0D140534. G0D14Q543. G0D160437. G0D17Q488

Page:_L_pf 1

Tronox Northgate Henderson Worksheet

EDD Area Yes No NA Findings/Comments
- j -If'C;       jmr. r—"
I. Completeness : L -

1 r ............ t -f ft" f?;: •'
■ '! 1 ^1. ‘ ... ..

Is there an EDD for the associated Tronox validation report? X
,, "I'm ""'i ' ' ' ' ii1 ' .. 'i
II. EDD Qualifier Population l»»

■ ' |pT 'piv :

Were all qualifiers from the validation report populated into the EDD? X
TT *.......... ... .... ......... ............. ....... . .... .....
111. EDD Lab Anomalies t

. ■ ■■ ■ " '

Were EDD anomalies identified? X

If yes, were they corrected or documented for the client? X
See EDD_discrepancy_ 
form LDC23188 060310.doc

IV. EDD Dcli\cr\

Was the final EDD sent to the client? X

F.nn TRONOX 060310-FINAL.DOC version 1.0



Tronox LLC Facility, PCS, Henderson, Nevada 
Data Validation Reports 

LDC #23188

Dioxins/Dibenzofurans



LDC Report# 23188A21

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 3, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B & 4 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D100461 

Sample Identification

SSAO5-02-1BPC 
SSAO5-03-1BPC** 
SSA05-02-1 BPC_FD 
SSAO5-03-1 BPC_FD 
SSAO4-02-3BPC

^Indicates sample underwent Stage 4 review

V:\LOGIN\TRONOXNG\23188A21.134 1



Introduction

This data review covers 5 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.

V:\LOGIN\TRONOXNG\23188A21T34 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\23188A21 .T34 3



I. Technical Holding Times

All technical holding time requirements were met.

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

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:

V:\LOGIN\TRONOXNG\23188A21.134 4



Date Compound %D Associated Samples
Affected

Compound Flag AorP

4/20/10 ,3C-1,2,3,4,7,8-HxCDF 30.5 SSAO5-03-1 BPC** 
SSAO5-03-1 BPC_FD

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

0103408MB 4/13/10 1,2,3,7,8,9-HxCDD 0.040 pg/g SSA05-02-1 BPC
1,2,3,4,6,7,8-HpCDD 0.13 pg/g SSAO5-03-1 BPC**
OCDD 0.71 pg/g SSAO5-02-1 BPC FD
2,3,7,8-TCDF 0.033 pg/g SSAO5-03-1 BPC FD
1,2,3,4,7,8-HxCDF 0.048 pg/g
1,2,3,6,7,8-HxCDF 0.033 pg/g
1,2,3,4,6,7,8-HpCDF 0.13 pg/g
1,2,3,4,7,8,9-HpCDF 0.068 pg/g
OCDF 0.32 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-04072010-RZC (from SDG G0D130519) 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 All samples in SDG G0D100461
1,2,3,6,7,8-HxCDD 0.69 pg/L
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

V:\LOGIN\TRONOXNG\23188A21 ,T34 5



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:

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 G0D100461
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.

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:

V:\LOGIN\TRONOXNG\23188A21 .T34 6



Sample Internal Standards %R (Limits) Compound Flag AorP

SSAO5-02-1 BPC ,3c-ocdd 31 (40-135) OCDD J (all detects)
UJ (all non-detects)

P

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

SSAO5-03-1 BPC** 13c-ocdd 38 (40-135) OCDD J (all detects)
UJ (all non-detects)

P

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

SSAO4-02-3BPC ,3C-OCDD 36 (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.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D100461 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 G0D100461 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.

V:\LOGIN\TRONOXNG\23188A21 .T34 7



XIII. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SSA05-02-1 BPC and SSAO5-02-1 BPC_FD and samples SSAO5-03-1 BPC** and 
SSAO5-03-1 BPC_FD 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 AorPSSAO5-02-1 BPC SSAO5-02-1 BPC_FD

2,3,7,8-TCDD 2.5 2.4 - 0.1 (<0.53) - -

1,2,3,7,8-PeCDD 7.7 6.8 - 0.9 (<2.6) - -

1,2,3,4,7,8-HxCDD 4.7 4.4 - 0.3 (<2.6) - -

1,2,3,6,7,8-HxCDD 10 8.7 - 1.3 (<2.6) - -

1,2,3,7,8,9-HxCDD 9.2 8.4 - 0.8 (<2.6) - -

1,2,3,4,6,7,8-HpCDD 33 30 10 (<50) - - -

OCDD 38 40 5 (<50) - - -

2,3,7,8-TCDF 75 71 5 (<50) - - -

1,2,3,7,8-PeCDF 130 120 8 (<50) - - -

2,3,4,7,8-PeCDF 69 66 4 (<50) - - -

1,2,3,4,7,8-HxCDF 250 240 4 (<50) - - -

1,2,3,6,7,8-HxCDF 120 120 0 (<50) - - -

2,3,4,6,7,8-HxCDF 32 28 13 (<50) - - -

1,2,3,7,8,9-HxCDF 31 29 7 (<50) - - -

1,2,3,4,6,7,8-HpCDF 530 490 8 (<50) - - -

1,2,3,4,7,8,9-HpCDF 290 260 11 (£50) - - -

V:\LOGIN\TRONOXNG\23188A21.134 8



Compound

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags Aor PSSAO5-02-1 BPC SSAO5-02-1BPCFD

OCDF 1900 1800 5 (£50) - - -

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags Aor PCompound SSAO5-03-1 BPC** SSAO5-03-1 BPC_FD

2,3,7,8-TCDD 31 33 - 2 (£0.11) - -

1,2,3,7,8-PeCDD 110 110 - 0 (£53) - -

1,2,3,4,7,8-HxCDD 66 84 - 18 (£53) - -

1,2,3,6,7,8-HxCDD 150 150 - 0 (£53) - -

1,2,3,7,8,9-HxCDD 130 150 - 20 (£53) - -

1,2,3,4,6,7,8-HpCDD 530 630 17 (<50) - - -

OCDD 560 680 19 (<50) - - -

2,3,7,8-TCDF 730 780 7 (<50) - - -

1,2,3,7,8-PeCDF 1500 1600 6 (<50) - - -

2,3,4,7,8-PeCDF 800 820 2 (<50) - - -

1,2,3,4,7,8-HxCDF 3400 3600 6 (<50) - - -

1,2,3,6,7,8-HxCDF 1700 1800 6 (<50) - - -

2,3,4,6,7,8-HxCDF 310 350 12 (£50) - - -

1,2,3,7,8,9-HxCDF 350 370 6 (<50) - - -

1,2,3,4,6,7,8-HpCDF 7600 8200 8 (<50) - - -

1,2,3,4,7,8,9-HpCDF 3600 4000 11 (£50) - - -

OCDF 24000 28000 15 (£50) - - -

V:\LOGIN\TRONOXNG\23188A21.134 9



Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D100461

SDG Sample Compound Flag Aor P Reason (Code)

G0D100461 SSA05-03-1 BPC** 1,2,3,4,7,8-HxCDF J+ (all detects) P Routine calibration (%D)
SSA05-03-1 BPC_FD 1,2,3,6,7,8-HxCDF J+ (all detects) (c)

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

G0D100461 SSAO5-02-1 BPC OCDD J (all detects) P Internal standards (%R)
SSAO5-03-1 BPC** UJ (all non-detects) (i)
SSA04-02-3BPC OCDF J (all detects)

UJ (all non-detects)

G0D100461 SSAO5-02-1 BPC All compounds reported below J (all detects) A Project Quantitation
SSAO5-03-1 BPC** the PQL. Limit (sp)
SSAO5-02-1 BPC_FD 
SSAO5-03-1 BPC_FD 
SSAO4-02-3BPC

G0D100461 SSAO5-02-1 BPC All compounds reported as JK (all detects) A Project Quantitation
SSAO5-03-1 BPC** EMPC Limit (k)
SSAO5-02-1 BPC FD 
SSAO5-03-1 BPC_FD 
SSAO4-02-3BPC

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D100461

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG 
G0D100461

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D100461

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\23188A21.134 10



LDC #: 23188A21
SDG #: G0D100461
Laboratory: Test America

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET

Stage 2^-

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

Date: 'rO

Page: /of/ 
Reviewer:

2nd Reviewer:

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

Validation Arp a Comments

I. Technical holding times * Sampling dates: //}

II. HRGC/HRMS instrument performance check
/

III. Initial calibration

IV. Routine calibration/l^^ ^aA/
V. Blanks XkK\ I -
VI. Matrix spike/Matrix spike duplicates

VII. Laboratory control samples <r/V

VIII. Regional quality assurance and quality control N ,

IX. Internal standards s<zaI

X. Target compound identifications N

XI. Compound quantitation and CRQLs - <^N

XII. System performance N

XIII. Overall assessment of data /
XIV. Field duplicates 'iW 7t> . ^f~4~

XV. Field blanks Ahl

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

Validated Samples: I-VvaJI ( \/

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

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

i SSAO5-02-1 BPC ^ 11 21 31

2 SSAO5-03-1 BPC *¥ 12 22 32

3 SSAO5-02-1|(bpC_FD 13 23 33

4 SSAO5-03-1BPC FDljf 14 24 34

5 rSSAO4-02-3BPC ' , 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

23188A21 W.wpd



VALIDATION FINDINGS CHECKLISTLDC ^
SDG #:

Page:.
Reviewer:

2nd Reviewer:

/ of1^-
Q—

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

Validation Area Yes No NA Findings/Comments '

1. Technical holdinq times

All technical holdinq 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 
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. Continuinq 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.BIanks-- ■■■ .■■■■■ ■■ ■. ■ . ■ ■

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

Was a method blank performed for each matrix and concentration?

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

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

VII. Laboratory control samples \ ■ -

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch? r

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 #:

Page:_
Reviewer:

2nd Reviewer:

—

-h-

I

VIII. Regional Quality Assurance and Quality Control ,

Were performance evaluation (PE) samples performed?

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?

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 •• - ■ ... , , ^ ' .. . '

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#:23188A21 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

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

Page: | of^-
Reviewer: 0—•

2nd Reviewer:

N NA 
N 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 1 3 RPD Difference Limits (Parent Only)

A 2.5 2.4 0.1 (<0.53)

B 7.7 6.8 0.9 (£2.6)

C 4.7 4.4 0.3 (£2.6)

D 10 8.7 1.3 (£2.6)

E 9.2 8.4 0.8 (£2.6)

F 33 30 10

G 38 40 5

H 75 71 5

I 130 120 8

J 69 66 4

K 250 240 4

L 120 120 0

M 32 28 13

N 31 29 7

O 530 490 8

P 290 260 11

Q 1900 1800 5

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

Compound 2 4 RPD Difference Limits (Parent Only)

A 31 33 2 (£11)

B 110 110 0 (£53)

C 66 84 18 (£53)

D 150 150 0 (£53)

E 130 150 20 (£53)

F 530 630 17

G 560 680 19



LDC#: 23188A21 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

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

Y M NA
N NA

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

Page: of J?
Reviewer: Of—^

2nd Reviewer: J

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

Compound 2 4 RPD Difference Limits (Parent Only)

H 730 780 7

I 1500 1600 6

J 800 820 2

K 3400 3600 6

L 1700 1800 6

M 310 350 12

N 350 370 6

0 7600 8200 8

P 3600 4000 11

Q 24000 28000 15

V:\FIELD DUPLICATES\23188A21.wpd
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LDC
SDG

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:. 
Reviewer: 

2nd reviewer:

/of_£.
Qt-

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

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 = (AJ(L)(DF)

A*

A,

I.

V„

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. A.

Cone. = ( ) ( 2-000 ^ (^

= So ^

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

RECALC90.21



LDC Report# 23188B21

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 9, 2010 

May 21, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B & 4 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D130435

Sample Identification

SSAM6-01-1BPC 
SA60-3BPC 
SSAN 6-04-1BPC 
SSAN6-04-1 BPC_FD 
SSAN5-01-1BPC 
SSAI2-02-2B PC**
SSAJ3-01-1BPC 
SSAO6-04-1 BPC_FD 
SSAO6-04-1 BPC 
SSAO7-01-1BPC 
SSAO7-01 -1 BPC_FD 
SSAM6-01 -1BPCMS 
SSAM6-01 -1BPCMSD

**lndicates sample underwent Stage 4 review

V:\LOGIN\TRONOXNG\23188B21.134 1



Introduction

This data review covers 13 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.

V:\LOGIN\TRONOXNG\23188B21 .T34 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\23188B21.134 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% .

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:

Date Compound %D Associated Samples
Affected

Compound Flag A or P

4/28/10 ,aC-1,2,3,6,7,8-HxCDD 30.3 SSA06-04-1 BPC FD 
SSA06-04-1 BPC 
SSAO7-01 -1 BPC

1.2.3.4.7.8- HxCDD
1.2.3.6.7.8- HxCDD
1.2.3.7.8.9- HxCDD

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

P
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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

0104236MB 4/14/10 1,2,3,6,7,8-HxCDD 0.11 pg/g SSAM6-01 -1 BPC
OCDD 0.68 pg/g SA60-3BPC
1,2,3,4,7,8-HxCDF 0.19 pg/g SSAN6-04-1 BPC
1,2,3,6,7,8-HxCDF 0.13 pg/g SSAN6-04-1 BPC_FD
2,3,4,6,7,8-HxCDF 0.098 pg/g SSAN5-01 -1 BPC
1,2,3,7,8,9-HxCDF 0.13 pg/g SSAI2-02-2BPC**
1,2,3,4,6,7,8-HpCDF 0.15 pg/g SSAJ3-01 -1 BPC
OCDF 0.41 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

SSAN6-04-1 BPC 1,2,3,6,7,8-HxCDD 0.22 pg/g 0.22U pg/g
2,3,4,6,7,8-HxCDF 0.27 pg/g 0.27U pg/g
1,2,3,7,8,9-HxCDF 0.34 pg/g 0.34U pg/g

SSAN6-04-1 BPC_FD 1,2,3,6,7,8-HxCDD 0.19 pg/g 0.19U pg/g
2,3,4,6,7,8-HxCDF 0.22 pg/g 0.22U pg/g
1,2,3,7,8,9-HxCDF 0.19 pg/g 0.19U pg/g

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:

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 SSAI2-02-2BPC**
1,2,3,7,8,9-HxCDD 1.5 pg/L SSAJ3-01 -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
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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 SSAM6-01 -1 BPC
1,2,3,6,7,8-HxCDD 0.74 pg/L SA60-3BPC
1,2,3,7,8,9-HxCDD 0.82 pg/L SSAN6-04-1 BPC
1,2,3,4,6,7,8-HpCDD 4.2 pg/L SSAN6-04-1 BPC_FD
OCDD 37 pg/L SSAN5-01 -1 BPC
2,3,7,8-TCDF 0.57 pg/L SSAC6-04-1 BPC FD
1,2,3,7,8-PeCDF 0.96 pg/L SSAC6-04-1 BPC
2,3,4,7,8-PeCDF 0.67 pg/L SSAC7-01 -1 BPC
1,2,3,4,7,8-HxCDF 1.1 pg/L SSAC7-01 -1 BPC_FD
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 MS/MSD percent recoveries (%R) were not within QC 
limits for several compounds, the MS 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 AorP

SSAM6-01 -1 BPC 13C-OCDD 38 (40-135) OCDD J (all detects) P
UJ (all non-detects)

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

SSAN6-04-1 BPC ,3C-1,2,3,4,6,7,8-HpCDF 23 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
13C-1,2,3,4,6,7,8-HpCDD 27 (40-135) OCDD UJ (all non-detects)
,3C-OCDD 15 (40-135) 1.2.3.4.6.7.8- HpCDF

1.2.3.4.7.8.9- HpCDF 
OCDF

SSAN6-04-1 BPC_FD 13C-1,2,3,4,6,7,8-HpCDF 36 (40-135) OCDD J (all detects) P
,3C-OCDD 27 (40-135) 1.2.3.4.6.7.8- HpCDF

1.2.3.4.7.8.9- HpCDF 
OCDF

UJ (all non-detects)

SSAI2-02-2BPC** 13C-1,2,3,4,6,7,8-HpCDF 33 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
,3C-1,2,3,4,6,7,8-HpCDD 37 (40-135) OCDD UJ (all non-detects)
13c-ocdd 20 (40-135) 1.2.3.4.6.7.8- HpCDF

1.2.3.4.7.8.9- HpCDF 
OCDF

SSAJ3-01 -1 BPC 13C-1,2,3,4,6,7,8-HpCDF 38 (40-135) OCDD J (all detects) P
,3C-OCDD 25 (40-135) 1.2.3.4.6.7.8- HpCDF

1.2.3.4.7.8.9- HpCDF 
OCDF

UJ (all non-detects)

SSAO7-01-1BPC 13c-ocdd 27 (40-135) OCDD J (all detects)
UJ (all non-detects)

P

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

SSAO7-01-1 BPC_FD ,3C-OCDD 22 (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:
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Sample Compound Finding Criteria Flag Aor P

SSAM6-01 -1 BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be J (all detects) P
SA60-3BPC 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)

SSAI2-02-2BPC** 2,3,7,8-TCDF Sample result exceeded Reported result should be J (all detects) P
1,2,3,7,8-PeCDF calibration range. within calibration range. J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

SSAJ3-01 -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)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0D130435 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 G0D130435 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.
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XIV. Field Duplicates

Samples SSAN6-04-1 BPC and SSAN6-04-1 BPC_FD, samples SSAO6-04-1 BPC_FD and 
SSAO6-04-1 BPC, and samples SSAO7-01 -1 BPC and SSAO7-01 -1 BPC_FD were identified 
as field duplicates. No polychlorinated dioxins/dibenzofurans were detected in any of the 
samples with the following exceptions:

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags Aor PCompound SSAN 6-04-1 BPC SSAN 6-04-1 BPC_FD

2,3,7,8-TCDD 0.50U 0.041 - 0.459 (<0.50) - -

1,2,3,4,7,8-HxCDD 2.5U 0.081 - 2.419 (<2.5) - -

1,2,3,6,7,8-HxCDD 0.22 0.19 - 0.03 (<2.5) - -

1,2,3,7,8,9-HxCDD 0.30 0.32 - 0.02 (<2.5) - -

1,2,3,4,6,7,8-HpCDD 0.80 1.6 - 0.8 (<2.5) - -

OCDD 3.7 8.6 - 4.9 (£5.0) - -

2,3,7,8-TCDF 0.45 0.46 - 0.01 (<0.50) - -

1,2,3,7,8-PeCDF 0.70 0.73 - 0.03 (<2.5) - -

2,3,4,7,8-PeCDF 0.45 0.45 - 0 (<2.5) - -

1,2,3,4,7,8-HxCDF 1.3 1.5 - 0.2 (<2.5) - -

1,2,3,6,7,8-HxCDF 0.68 0.91 - 0.23 (<2.5) - -

2,3,4,6,7,8-HxCDF 0.27 0.22 - 0.05 (<2.5) - -

1,2,3,7,8,9-HxCDF 0.34 0.19 - 0.15 (<2.5) - -

1,2,3,4,6,7,8-HpCDF 2.9 2.8 - 0.1 (<2.5) - -

1,2,3,4,7,8,9-HpCDF 1.5 1.6 - 0.1 (<2.5) - -

OCDF 5.5 7.3 - 1.8 (<5.0) - -
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Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags A or PCompound SSAO6-04-1 BPC_FD SSAO6-04-1 BPC

2,3,7,8-TCDD 0.86 0.80 - 0.06 (<0.53) - -

1,2,3,7,8-PeCDD 2.1 2.0 - 0.1 (<2.6) - -

1,2,3,4,7,8-HxCDD 1.8 1.6 - 0.2 (<2.6) - -

1,2,3,6,7,8-HxCDD 3.2 3.1 - 0.1 (<2.6) - -

1,2,3,7,8,9-HxCDD 2.8 2.6 - 0.2 (<2.6) - -

1,2,3,4,6,7,8-HpCDD 18 12 40 (<50) - - -

OCDD 140 30 129 (<50) - J (all detects) A

2,3,7,8-TCDF 13 13 0 (<50) - - -

1,2,3,7,8-PeCDF 27 25 8 (<50) - - -

2,3,4,7,8-PeCDF 13 12 - 1 (<2.6) - -

1,2,3,4,7,8-HxCDF 52 47 10 (<50) - - -

1,2,3,6,7,8-HxCDF 35 32 9 (<50) - - -

2,3,4,6,7,8-HxCDF 8.0 7.6 - 0.4 (<2.6) - -

1,2,3,7,8,9-HxCDF 4.5 4.2 - 0.3 (<2.6) - -

1,2,3,4,6,7,8-HpCDF 130 120 8 (<50) - - -

1,2,3,4,7,8,9-HpCDF 45 44 2 (£50) - - -

OCDF 300 250 18 (<50) - - -

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits)Compound SSAO7-01 -1 BPC SSA07-01 -1 BPC_FD Flags AorP

2,3,7,8-TCDD 1.5 1.6 - 0.1 (<0.52) - -
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Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags Aor PCompound SSAO7-01-1 BPC SSAO7-01-1 BPC_FD

1,2,3,7,8-PeCDD 3.4 4.0 - 0.6 (£2.6) - -

1,2,3,4,7,8-HxCDD 2.4 2.6 - 0.2 (£2.6) - -

1,2,3,6,7,8-HxCDD 4.2 4.8 - 0.6 (£2.6) - -

1,2,3,7,8,9-HxCDD 3.6 4.1 - 0.5 (£2.6) - -

1,2,3,4,6,7,8-HpCDD 14 16 13 (<50) - - -

OCDD 22 22 0 (<50) - - -

2,3,7,8-TCDF 160 100 46 (<50) - - -

1,2,3,7,8-PeCDF 58 62 7 (<50) - - -

2,3,4,7,8-PeCDF 24 26 8 (<50) - - -

1,2,3,4,7,8-HxCDF 76 96 23 (£50) - - -

1,2,3,6,7,8-HxCDF 50 63 23 (<50) - - -

2,3,4,6,7,8-HxCDF 12 15 22 (£50) - - -

1,2,3,7,8,9-HxCDF 8.1 9.2 - 1.1 (£2.6) - -

1,2,3,4,6,7,8-HpCDF 170 200 16 (£50) - - -

1,2,3,4,7,8,9-HpCDF 110 94 16 (£50) - - -

OCDF 480 940 65 (£50) - J (all detects) A
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D130435

SDG Sample Compound Flag A or P Reason (Code)

G0D130435 SSAO6-04-1BPCFD 1,2,3,4,7,8-HxCDD J+ (all detects) P Routine calibration (%D)
SSA06-04-1 BPC 1,2,3,6,7,8-HxCDD J+ (all detects) (c)
SSAO7-01 -1 BPC 1,2,3,7,8,9-HxCDD J+ (all detects)

G0D130435 SSAM6-01 -1 BPC OCDD J (all detects) P Internal standards (%R)
SSAO7-01-1 BPC UJ (all non-detects) (i)
SSAO7-01-1 BPCFD OCDF J (all detects)

UJ (all non-detects)

G0D130435 SSAN6-04-1 BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)
SSAI2-02-2BPC** OCDD

1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF
OCDF

UJ (all non-detects) (i)

G0D130435 SSAN6-04-1 BPCFD OCDD J (all detects) P Internal standards (%R)
SSAJ3-01 -1 BPC 1.2.3.4.6.7.8- HpCDF

1.2.3.4.7.8.9- HpCDF
OCDF

UJ (all non-detects) (i)

G0D130435 SSAM6-01-1 BPC 2,3,7,8-TCDF J (all detects) P Compound quantitation
SA60-3BPC 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)

G0D130435 SSAI2-02-2BPC** 2,3,7,8-TCDF J (all detects) P Compound quantitation
1,2,3,7,8-PeCDF J (all detects) and CRQLs (e)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

G0D130435 SSAJ3-01 -1 BPC 1,2,3,4,6,7,8-HpCDF J (all detects) P Compound quantitation
OCDF J (all detects) and CRQLs (e)

G0D130435 SSAM6-01 -1 BPC All compounds reported below J (all detects) A Project Quantitation
SA60-3BPC
SSAN 6-04-1 BPC
SSAN 6-04-1 BPC_FD 
SSAN5-01 -1 BPC 
SSAI2-02-2BPC** 
SSAJ3-01 -1 BPC 
SSAO6-04-1 BPC_FD 
SSAO6-04-1 BPC 
SSAO7-01 -1 BPC 
SSAO7-01 -1 BPC FD

the PQL. Limit (sp)
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SDG Sample Compound Flag A or P Reason (Code)

G0D130435 SSAM6-01 -1 BPC All compounds reported as JK (all detects) A Project Quantitation
SA60-3BPC
SSAN6-04-1 BPC 
SSAN6-04-1 BPCFD 
SSAN5-01 -1 BPC 
SSAI2-02-2BPC** 
SSAJ3-01 -1 BPC 
SSAO6-04-1 BPC_FD 
SSAO6-04-1 BPC 
SSAO7-01 -1 BPC 
SSAO7-01 -1 BPCFD

EMPC Limit (k)

G0D130435 SSAO6-04-1 BPCFD OCDD J (all detects) A Field duplicates (RPD)
SSAO6-04-1 BPC (fd)

G0D130435 SSAO7-01 -1 BPC OCDF J (all detects) A Field duplicates (RPD)
SSAO7-01 -1 BPCFD (fd)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D130435

SDG Sample Compound
Modified Final 
Concentration A or P Code

G0D130435 SSAN 6-04-1 BPC 1,2,3,6,7,8-HxCDD 0.22U pg/g A bl
2,3,4,6,7,8-HxCDF 0.27U pg/g
1,2,3,7,8,9-HxCDF 0.34U pg/g

G0D130435 SSAN6-04-1 BPC_FD 1,2,3,6,7,8-HxCDD 0.19U pg/g A bl
2,3,4,6,7,8-HxCDF 0.22U pg/g
1,2,3,7,8,9-HxCDF 0.19U pg/g

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D130435

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 23188B21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D130435_________ Stage 2B/4
Laboratory: Test America_______

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

Date:
Page: Vof / 

Reviewer: Q—- 
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 Cnmmpnts

I. Technical holding times 4 Sampling dates:

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

III. Initial calibration 4-,
IV. Routine calibration/Tt?^ ^A/\i

V. Blanks

VI. Matrix spike/Matrix spike duplicates ^aJ

VII. Laboratory control samples -A-
VIII. Regional quality assurance and quality control N

IX. Internal standards 'tfAl

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

XI. Compound quantitation and CRQLs 4aA! Not reviewed for Stage 2B validation.

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

XIII. Overall assessment of data

XIV. Field duplicates 'A/ 3> -3-M- . (0 + 1 1

XV. Field blanks '■CW

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
/H/A ___________ _________________________

t SSAM6-01-1BPC 11 SSAO7-01-1 BPC FD 21 31

2 SA60-3BPC 12 SSAM6-01-1 BPCMS 22 0/ ^2

3 I SSAN6-04-1BPC 13 SSAM6-01-1 BPCMSD 23 33
--- T
4 SSAN6-04-1BPC FD 14 24 34

5 SSAN5-01-1 BPC 15 25 35

6 SSAI2-02-2BPC** d 16 26 36

7 SSAJ3-01-1BPC S 17 27 37

SSAO6-04-1 BPC FD 18 28 38
—r
9 SSAO6-04-1BPC 19 29 39

10 SSAO7-01-1BPC 20 30 40

Notes:

23188B21W.wpd



VALIDATION FINDINGS CHECKLISTLDC #:
SDG S%OmJ4

Page: 
Reviewer: 

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

s

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

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. Continuinq 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 ■■ ■ ■ . ■ -■ . ■ ■ ■ ■ . ■ . ■ . ■ ■ ■ ■ ■■■ . ■ ■ .■ ■ ■ ■ ■■■ - . ■ ■ ■ '

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? 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 #: rZnuJn

Page:
Reviewer: ^— 

2nd Reviewer:________

VIII. Reqional Quality Assurance and Quality Control .

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?
z1

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? s
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 f . : ■

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. s

Target compounds were detected in the field blanks. /

DXN-SW90.DOC version 1.0
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LDC#:23188B21 VALIDATION FINDINGS WORKSHEET Page:J_pf3.
SDG#: See Cover Field Duplicates Reviewer: OF-"'"

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

>nN NA Were field duplicate pairs identified in this SDG? 
yN NA Were target analytes detected in the field duplicate pairs?

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

Compound 3 4 RPD Difference Limits (Parent Only)

A 0.50U 0.041 0.459 (50-50)

C 2.5U 0.081 2.419 (£2.5)

D 0.22 0.19 0.03 (£2.5)

E 0.30 0.32 0.02 (£2.5)

F 0.80 1.6 0.8 (£2.5)

G 3.7 8.6 4.9 (£5.0)

H 0.45 0.46 0.01 (£0.50)

I 0.70 0.73 0.03 (£2-5)

J 0.45 0.45 0 (£2-5)

K 1.3 1.5 0.2 (£2.5)

L 0.68 0.91 0.23 (£2-5)

M 0.27 0.22 0.05 (£2-5)

N 0.34 0.19 0.15 (£2.5)

0 2.9 2.8 0.1 (£2-5)

P 1.5 1.6 0.1 (£2-5)

Q 5.5 7.3 1.8 (<5.0)

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

Compound 8 9 RPD Difference Limits (Parent Only)

A 0.86 0.80 0.06 (£0.53)

B 2.1 2.0 0.1 (£2.6)

C 1.8 1.6 0.2 (£2.6)

D 3.2 3.1 0.1 (£2.6)

E 2.8 2.6 0.2 (£2.6)

F 18 12 40

G 140 30 129

H 13 13 0 7
f



LDC#: 23188B21 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover_____  Field Duplicates

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

V N NA 
Y/N NA

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

Page: ^ of<3
Reviewer: Q~"

2nd Reviewer:_______

Concentration (pg/g) MO) (pg/g) (pg/g) Qualifications

Compound 8 9 RPD Difference Limits (Parent Only)

I 27 25 8

J 13 12 1 (£2.6)

K 52 47 10

L 35 32 9

M 8.0 7.6 0.4 (£2.6)

N 4.5 4.2 0.3 (£2.6)

O 130 120 8

P 45 44 2

Q 300 250 18

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

Compound 10 11 RPD Difference Limits (Parent Only)

A 1.5 1.6 0.1 (£0.52)

B 3.4 4.0 0.6 (£2.6)

C 2.4 2.6 0.2 (£2.6)

D 4.2 4.8 0.6 (£2.6)

E 3.6 4.1 0.5 (£2.6)

F 14 16 13

G 22 22 0

H 160 100 46

I 58 62 7

J . 24 26 8

K 76 96 23

L 50 63 23

M 12 15 22

N 8.1 9.2 1.1 (£2.6)

O 170 200 16



LDC#: 23188B21 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover_____  Field Duplicates

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

Page: 3 of 3
Reviewer:

2nd Reviewer:_______

Yljl NA 
^YN NA

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

Concentration (pg/g) Uso) (pg/g) (pg/g) Qualifications

Compound 10 11 RPD Difference Limits (Parent Only)

P 110 94 16

Q 480 940 65
/

V:\FIELD DUPLICATES\23188B21.wpd
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LDC y
SDG #:

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:_
Reviewer:

2nd reviewer:

/of /*
Qu-_

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 = (AJtLHDR 
(At) (RRF) (VJ (%S)

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

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

1. = Amount of internal standard added in nanograms
(ng)

v0 — 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. = f) (__________1

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

RECALC90.21



LDC Report# 23188C21

Laboratory Data Consultants, Inc.

Data Validation Report

Tronox LLC Facility, PCS, Henderson, Nevada 

April 12, 2010 

May 24, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B & 4 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D140422

Sample Identification

SSAJ3-02-1BPC**
SSAH3-01-1BPC**
SSAM7-03-1BPC 
SSAM7-04-1 BPC 
SSAN7-02-1BPC 
SSAN 6-06-1 BPC

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

**lndicates sample underwent Stage 4 review

V:\LOGIN\TRONOXNG\23188C21 .T34 1



Introduction

This data review covers 6 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.
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Sample EB-04122010-RIG3-RZB (from SDG G0D140534) 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-04122010-RIG3-RZB 4/12/10 1,2,3,6,7,8-HxCDD 0.64 pg/L SSAJ3-02-1 BPC**
1,2,3,7,8,9-HxCDD 0.47 pg/L SSAH3-01 -1 BPC**
1,2,3,4,6,7,8-HpCDD 1.9 pg/L
OCDD 5.0 pg/L
2,3,7,8-TCDF 4.6 pg/L
1,2,3,7,8-PeCDF 3.8 pg/L
2,3,4,7,8-PeCDF 2.2 pg/L
1,2,3,4,7,8-HxCDF 7.7 pg/L
1,2,3,6,7,8-HxCDF 4.8 pg/L
2,3,4,6,7,8-HxCDF 1.2 pg/L
1,2,3,7,8,9-HxCDF 0.59 pg/L
1,2,3,4,6,7,8-HpCDF 14 pg/L
1,2,3,4,7,8,9-HpCDF 5.0 pg/L
OCDF 27 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 
GOD130519) 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 SSAJ3-02-1 BPC**
1,2,3,7,8,9-HxCDD 1.5 pg/L SSAH3-01 -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
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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 SSAM7-03-1 BPC
1,2,3,6,7,8-HxCDD 0.74 pg/L SSAM7-04-1 BPC
1,2,3,7,8,9-HxCDD 0.82 pg/L SSAN7-02-1 BPC
1,2,3,4,6,7,8-HpCDD 4.2 pg/L SSAN6-06-1 BPC
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 with the following exceptions:

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

SSAJ3-02-1 BPC** 13c-ocdd 29 (40-135) OCDD J (all detects) P
UJ (all non-detects)

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

V:\LOGIN\TRONOXNG\23188C21 .T34 6



Sample Internal Standards %R (Limits) Compound Flag AorP

SSAH3-01 -1 BPC** 13C-1,2,3,4,6,7,8-HpCDF 27 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
13C-1,2,3,4,6,7,8-HpCDD 29 (40-135) OCDD UJ (all non-detects)
13C-OCDD 15 (40-135) 1.2.3.4.6.7.8- HpCDF

1.2.3.4.7.8.9- HpCDF 
OCDF

SSAM7-03-1 BPC 13C-OCDD 25 (40-135) OCDD J (all detects)
UJ (all non-detects)

P

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

SSAN7-02-1 BPC 13C-1,2,3,4,6,7,8-HpCDF 35 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
13C-1,2,3,4,6,7,8-HpCDD 36 (40-135) OCDD UJ (all non-detects)
,3C-OCDD 26 (40-135) 1.2.3.4.6.7.8- HpCDF

1.2.3.4.7.8.9- HpCDF 
OCDF

SSAN 6-06-1 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 36 (40-135) OCDD UJ (all non-detects)
13C-OCDD 24 (40-135) 1.2.3.4.6.7.8- HpCDF

1.2.3.4.7.8.9- HpCDF 
OCDF

X. Target Compound Identifications

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

XI. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag Aor P

SSAM7-03-1 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)

SSAM7-04-1 BPC OCDF Sample result exceeded Reported result should be J (all detects) P
calibration range. within calibration range.

SSAN6-06-1 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 G0D140422 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 G0D140422 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 SSAJ3-02-1 BPC** and SSAJ3-02-1 BPC_FD (from SDG G0D140453) and 
samples SSAN7-02-1 BPC and SSAN7-02-1 BPC_FD (from SDG (G0D140453) and 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 PSSAJ3-02-1 BPC** SSAJ3-02-1BPCFD

2,3,7,8-TCDD 0.22 1.1U - 0.88 (<1.1) - -

1,2,3,7,8-PeCDD 0.90 5.3U - 4.4 (<5.3) - -

1,2,3,4,7,8-HxCDD 0.99 5.3U - 4.31 (<5.3) - -

1,2,3,6,7,8-HxCDD 1.2 0.13 - 1.07 (<5.3) - -

1,2,3,7,8,9-HxCDD 1.1 0.12 - 0.98 (<5.3) - -
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Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags A or PCompound SSAJ3-02-1 BPC** SSAJ3-02-1 BPC_FD

1,2,3,4,6,7,8-HpCDD 1.6 0.41 - 1.19 (<5.3) - -

OCDD 5.9 1.4 - 4.5 (<11) - -

2,3,7,8-TCDF 0.90 0.60 - 0.3 (<1.1) - -

1,2,3,7,8-PeCDF 2.1 0.69 - 1.41 (<5.3) - -

2,3,4,7,8-PeCDF 1.5 0.39 - 1.11 (<5.3) - -

1,2,3,4,7,8-HxCDF 1.7 1.2 - 0.5 (<5.3) - -

1,2,3,6,7,8-HxCDF 2.2 0.76 - 1.44 (<5.3) - -

2,3,4,6,7,8-HxCDF 1.5 0.16 - 1.34 (<5.3) - -

1,2,3,7,8,9-HxCDF 1.4 0.18 - 1.22 (<5.3) - -

1,2,3,4,6,7,8-HpCDF 3.2 2.7 - 0.5 (<5.3) - -

1,2,3,4,7,8,9-HpCDF 2.1 0.99 - 1.11 (<5.3) - -

OCDF 9.1 7.8 - 1.3 (S11) - -

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits)Compound SSAN7-02-1 BPC SSAN7-02-1 BPC_FD Flags AorP

2,3,7,8-TCDD 2.4 2.4 - 0(<1.1) - -

1,2,3,7,8-PeCDD 11 10 - 1 (<5.3) - -

1,2,3,4,7,8-HxCDD 6.6 5.3 - 1.3 (<5.3) - -

1,2,3,6,7,8-HxCDD 15 12 - 3 (<5.3) - -

1,2,3,7,8,9-HxCDD 11 8.6 - 2.4 (<5.3) - -

1,2,3,4,6,7,8-HpCDD 39 35 11 (<50) - - -
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Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags A or PCompound SSAN7-02-1 BPC SSAN7-02-1 BPC_FD

OCDD 40 35 - 5(<11) - -

2,3,7,8-TCDF 130 170 27 (<50) - - -

1,2,3,7,8-PeCDF 160 210 27 (<50) - - -

2,3,4,7,8-PeCDF 77 82 6 (<50) - - -

1,2,3,4,7,8-HxCDF 230 250 8 (<50) - - -

1,2,3,6,7,8-HxCDF 200 160 22 (£50) - - -

2,3,4,6,7,8-HxCDF 44 35 23 (<50) - - -

1,2,3,7,8,9-HxCDF 42 21 - 21 (£5.3) J (all detects) A

1,2,3,4,6,7,8-HpCDF 500 440 13 (£50) - - -

1,2,3,4,7,8,9-HpCDF 270 220 20 (£50) - - -

OCDF 1300 1200 8 (£50) - - -

V:\LOGIN\TRONOXNG\23188C21.134 10



Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D140422

SDG Sample Compound Flag AorP Reason (Code)

G0D140422 SSAJ3-02-1 BPC** OCDD J (all detects) P Internal standards (%R)
SSAM7-03-1 BPC

OCDF
UJ (all non-detects)

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

(i)

G0D140422 SSAH3-01 -1 BPC** 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)
SSAN7-02-1 BPC OCDD UJ (all non-detects) (i)
SSAN6-06-1 BPC 1.2.3.4.6.7.8- HpCDF

1.2.3.4.7.8.9- HpCDF
OCDF

G0D140422 SSAM7-03-1 BPC 1,2,3,4,6,7,8-HpCDF J (all detects) P Compound quantitation
OCDF J (all detects) and CRQLs (e)

G0D140422 SSAM7-04-1 BPC OCDF J (all detects) P Compound quantitation 
and CRQLs (e)

G0D140422 SSAN6-06-1 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)

G0D140422 SSAJ3-02-1 BPC** All compounds reported below J (all detects) A Project Quantitation
SSAH3-01 -1 BPC** 
SSAM7-03-1 BPC 
SSAM7-04-1 BPC 
SSAN7-02-1 BPC 
SSAN6-06-1 BPC

the PQL. Limit (sp)

G0D140422 SSAJ3-02-1 BPC** All compounds reported as JK (all detects) A Project Quantitation
SSAH3-01 -1 BPC** 
SSAM7-03-1 BPC 
SSAM7-04-1 BPC 
SSAN7-02-1 BPC 
SSAN6-06-1 BPC

EMPC Limit (k)

G0D140422 SSAN7-02-1 BPC 1,2,3,7,8,9-HxCDF J (all detects) A Field duplicates 
(Difference) (fd)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
GOD140422

No Sample Data Qualified in this SDG
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG 
G0D140422

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D140422

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 23188C21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D140422________ Stage 2B/4
Laboratory: Test America_______

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

Date:^///^ 
Page: / of / 

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.

Valirtatinn Area rtnmments

1. Technical holding times -A- Sampling dates: -^/^ ^

II. HRGC/HRMS Instrument performance check
/

III. Initial calibration

IV. Routine calibration/D&V 4
V. Blanks ■______ _______ _______o______________________________
VI. Matrix spike/Matrix spike duplicates -Kaa) /0/9 — aI?

VII. Laboratory control samples

VIII. Regional quality assurance and quality control N ,

IX. Internal standards '^aAI

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 ir

XIV. Field duplicates D=1 +SSAJ3-02-1 BPC_FD, 5+SSAN7-02-1 BPC_FD(G0D140543)

XV. Field blanks FB-04072010-RZD(G0D090441), FB-0407*10-RZC(G0D130519)
EB-04122010-RIG3-RZD(G0D140534)

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

Validated Samples: ** Indicates sample underwent State 4 validation

1 P SSAJ3-02-1BPC** ^ 11 21 31

2 P SSAH3-01 -1 BPC** 12 22 32

3 SSAM7-03-1 BPC 13 23 33

4 SSAM7-04-1 BPC 14 24 34

5 SSAN7-02-1BPC 15 25 35

6 SSAN6-06-1BPC ' 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

23188C21W.wpd



VALIDATION FINDINGS CHECKLIST<=a3/^53LDC #:_____________
SDG #: <££>,

Page:__/ of eSL-
Reviewer:

2nd Reviewer:________

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

Validation Area Yes No NA Findings/Comments ’

I. Technical holding times

All technical holding times were met. S'

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

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

Was the mass resolution adequately check with PFK? z

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? z

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

/

IV. Continuing calibration ~ - : ■ ' ■'Z;: z

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?

z

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

V. Blanks ""i .'V ■ ' ' ' ' . .

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

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

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. z

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

Z

VII. Laboratory control samples .. . . , - ■■■ - .... :v';■Z'ZZ".'

Was an LCS analyzed for this SDG? z

Was an LCS analyzed per extraction batch? r

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within 
the QC limits? /
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VALIDATION FINDINGS CHECKLISTLDC #: 
SDG

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? r

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

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? X

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

t

r
•*

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? C
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. r

Target compounds were detected in the field blanks. /

DXN-SW90.DOC version 1.0
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LDC#:23188C21 VALIDATION FINDINGS WORKSHEET Page:J_of^-
SDG#: See Cover Field Duplicates Reviewer: Q—'

2nd Reviewer:_______
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPASW 846 Method 8290)

NA
NA

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

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

Compound 1 SSAJ 3-02-1 BPC_FD RPD Difference Limits (Parent Only)

A 0.22 1.1U 0.88 (<1.1)

B 0.90 5.3U 4.4 (<5.3)

C 0.99 5.3U 4.31 (55-3)

D 1.2 0.13 1.07 (55.3)

E 1.1 0.12 0.98 (55-3)

F 1.6 0.41 1.19 (55-3)

G 5.9 1.4 4.5 (511)

H 0.90 0.60 0.3 (51.1)

I 2.1 0.69 1.41 (55.3)

J 1.5 0.39 1.11 (55.3)

K 1.7 1.2 0.5 (55.3)

L 2.2 0.76 1.44 (55-3)

M 1.5 0.16 1.34 (55.3)

N 1.4 0.18 1.22 (55.3)

o 3.2 2.7 0.5 (55.3)

P 2.1 0.99 1.11 (55-3)

Q 9.1 7.8 1.3 (<11)

Concentration (pg/g) (£50) (pg'g) (pg'g) Qualifications

Compound 5 SSAN7-02-1 BPC_FD RPD Difference Limits (Parent Only)

A 2.4 2.4 0 (51.1)

B 11 10 1 (55.3)

C 6.6 5.3 1.3 (55-3)

D 15 12 3 (55-3)

E 11 8.6 2.4 (55-3)

F 39 35 11

G 40 35 5 (511)



LDC#: 23188C21 VALIDATION FINDINGS WORKSHEET Page:
SDG#: See Cover_____  Field Duplicates Reviewer: Q-’""'

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

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 5 SSAN7-02-1BPC_FD RPD Difference Limits (Parent Only)

H 130 170 27

I 160 210 27

J 77 82 6

K 230 250 8

L 200 160 22

M 44 35 23

N 42 21 21 (<5.3)

o 500 440 13 /

P 270 220 20

a . 1300 1200 8

V:\FIELD DUPLICATES\23188C21.wpd
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LDC
SDG

VALIDATION FINDINGS WORKSHEET
Sample Calculation VerificationReviewer: Q

2nd reviewer:_________

Page:___/ of /

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 = fA.HU (DR
(AJ (RRR (V0) (%S)

Axs:Area of the characteristic ion (EICP) for the 
compound to be measured

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

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

v0=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.

Cone.P) ( (zSlCx&C? ) (

/•

#Sample IDCompound

Reported 
Concentration 

( )

Calculated 
Concentration 

( )Qualification

RECALC90.21



LDC Report# 23188D21

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 12, 2010 

May 24, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 4

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D140526 

Sample Identification

RSAI3-12BPC
RSAI3-12BPCMS
RSAI3-12BPCMSD

V:\LOGIN\TRONOXNG\23188D21 .TR4 1



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.

V:\LOGIN\TRONOXNG\23188D21 .TR4 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\23188D21 ,TR4 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% .

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.

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\23188D21 .TR4 4



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
OCDD 0.59 pg/g G0D140526
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.

Sample EB-04122010-RIG3-RZD (from SDG G0D140534) was identified as an equipment 
blank. No polychlorinated dioxin/dibenzofuran contaminants were found in these blanks 
with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04122010-RIG3-RZD 4/12/10 1,2,3,6,7,8-HxCDD 0.64 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 0.47 pg/L G0D140526
1,2,3,4,6,7,8-HpCDD 1.9 pg/L
OCDD 5.0 pg/L
2,3,7,8-TCDF 4.6 pg/L
1,2,3,7,8-PeCDF 3.8 pg/L
2,3,4,7,8-PeCDF 2.2 pg/L
1,2,3,4,7,8-HxCDF 7.7 pg/L
1,2,3,6,7,8-HxCDF 4.8 pg/L
2,3,4,6,7,8-HxCDF 1.2 pg/L
1,2,3,7,8,9-HxCDF 0.59 pg/L
1,2,3,4,6,7,8-HpCDF 14 pg/L
1,2,3,4,7,8,9-HpCDF 5.0 pg/L
OCDF 27 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:

V:\LOGIN\TRONOXNG\23188D21 .TR4 5



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 G0D140526
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 the QC limits. Since the samples were diluted out, 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

RSAI3-12BPC 13C-1,2,3,4,6,7,8-HpCDF 
13C-1,2,3,4,6,7,8-HpCDD 
13C-OCDD

31 (40-135)
22 (40-135)
20 (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

All target compound identifications were within validation criteria.
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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 Aor P

RSAI3-12BPC 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)
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 G0D140526 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 G0D140526 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 G0D140526

SDG Sample Compound Flag AorP Reason (Code)

G0D140526 RSAI3-12BPC 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)

G0D140526 RSAI3-12BPC 1,2,3,4,7,8-HxCDF J (all detects) P Compound quantitation
1,2,3,4,6,7,8-HpCDF J (all detects) and CRQLs (e)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

G0D140526 RSAI3-12BPC All compounds reported below J (all detects) A Project Quantitation
the PQL. Limit (sp)

G0D140526 RSAI3-12BPC 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 
G0D140526

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG 
GOD140526

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D140526

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\23188D21 .TR4 8



Tronox Northgate Henderson
LDC #: 23188D21_________  VALIDATION COMPLETENESS WORKSHEET
sdg #: G0D140526________ Stage 4
Laboratory: Test America_______

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

Page: /of /
Reviewer^

2nd Reviewer:

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

Validation Ama Cnmmfints

I. Technical holding times <^h Sampling dates: //'^7 / &

II. HRGC/HRMS Instrument performance check
/ /

III. Initial calibration

IV. Routine calibration/])£v A
V. Blanks

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

XI. Compound quantitation and CRQLs

XII. System performance

XIII. Overall assessment of data %
XIV. Field duplicates

XV. Field blanks s<aaJ
T

Is detected D = Duplicate ' XNote: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

ND = No compound 
R = Rinsate 
FB = Field blank

; Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples'.

i RSAI3-12BPC ^ 11 21 31

2 RSAI3-12BPCMS 12 22 32

3 RSAI3-12BPCMSD Y 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:

23188D21W.wpd



VALIDATION FINDINGS CHECKLISTLDC #: 
SDG #:

Page:__/of -2-
Reviewer: —~

2nd Reviewer:________

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

Validation Area Yes No NA Findings/Comments '

I. Technical holdinq times

Alt technical holdinq 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 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)? r

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 '
■ ■

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 •• ' : ■ ' ■:/ . . ' . " . ■■■■■■■■. ■ V, - . '

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 ^

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch? /

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

DXN-SW90.DOC version 1.0



VALIDATION FINDINGS CHECKLISTLDC /
SDG

Page:_^of^
Reviewer: c/

2nd Reviewer:_______

VIII. Reqional Quality Assurance and Quality Control .

Were performance evaluation (PE) samples performed?

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

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)?

-

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.

Target compounds were detected in the field blanks. /

DXN-SW90.DOC version 1.0
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LDC
SDG #: sCsO/Jjsl

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:
Reviewer:

2nd reviewer:

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

Ax “

K

Is

v„

RRF

(AJ(IHDF)

Df
%S

(Ab)(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. ! A.

Cone. = ) (__________)

(/ ) (

*f>

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

RECALC90.21



LDC Report# 23188E21

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 12, 2010 

May 26, 2010 

Water

Dioxins/Dibenzofurans 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D140534 

Sample Identification

EB-04122010-RIG3-RZD 
EB-04122010-RIG2-RZB 
EB-04122010-RIG1-RZB

V:\LOGIN\TRONOXNG\23188E21 .TR3 1



Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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 with the following 
exceptions:

Date Compound %D Associated Samples
Affected

Compound Flag AorP

4/26/10 1,2,3,4,7,8-HxCDD 20.4 0110418MB 1,2,3,4,7,8-HxCDD J- (all detects) P
UJ (all non-detects)

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

V. Blanks

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

Date Compound Concentration Associated Samples

011041 SMB 4/20/10 1,2,3,4,7,8-HxCDD 1.3 pg/L All samples in SDG G0D140534
1,2,3,6,7,8-HxCDD 1.3 pg/L
1,2,3,7,8,9-HxCDD 1.8 pg/L
1,2,3,4,6,7,8-HpCDD 2.7 pg/L
OCDD 11 pg/L
2,3,7,8-TCDF 1.8 pg/L
1,2,3,7,8-PeCDF 1.8 pg/L
2,3,4,7,8-PeCDF 2.2 pg/L
1,2,3,4,7,8-HxCDF 1.6 pg/L
1,2,3,6,7,8-HxCDF 1.4 pg/L
2,3,4,6,7,8-HxCDF 1.8 pg/L
1,2,3,7,8,9-HxCDF 1.7 pg/L
1,2,3,4,6,7,8-HpCDF 1.9 pg/L
1,2,3,4,7,8,9-HpCDF 2.0 pg/L
OCDF 4.2 pg/L

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

Reported Modified Final
Sample Compound Concentration Concentration

EB-04122010-RIG3-RZD 1,2,3,6,7,8-HxCDD 0.64 pg/L 0.64U pg/L
1,2,3,7,8,9-HxCDD 0.47 pg/L 0.47U pg/L
1,2,3,4,6,7,8-HpCDD 1.9 pg/L 1.9U pg/L
OCDD 5.0 pg/L 5.0U pg/L
2,3,7,8-TCDF 4.6 pg/L 4.6U pg/L
1,2,3,7,8-PeCDF 3.8 pg/L 3.8U pg/L
2,3,4,7,8-PeCDF 2.2 pg/L 2.2U pg/L
1,2,3,4,7,8-HxCDF 7.7 pg/L 7.7U pg/L
1,2,3,6,7,8-HxCDF 4.8 pg/L 4.8U pg/L
2,3,4,6,7,8-HxCDF 1.2 pg/L 1.2U pg/L
1,2,3,7,8,9-HxCDF 0.59 pg/L 0.59U pg/L
1,2,3,4,7,8,9-HpCDF 5.0 pg/L 5.0U pg/L

EB-04122010-RIG2-RZB 1,2,3,4,7,8-HxCDD 0.31 pg/L 0.31 U pg/L
1,2,3,6,7,8-HxCDD 0.35 pg/L 0.35U pg/L
1,2,3,7,8,9-HxCDD 0.60 pg/L 0.60U pg/L
1,2,3,4,6,7,8-HpCDD 1.8 pg/L 1.8U pg/L
OCDD 4.0 pg/L 4.0U pg/L
2,3,7,8-TCDF 4.8 pg/L 4.8U pg/L
1,2,3,7,8-PeCDF 4.3 pg/L 4.3U pg/L
2,3,4,7,8-PeCDF 2.2 pg/L 2.2U pg/L
1,2,3,4,7,8-HxCDF 7.3 pg/L 7.3U pg/L
1,2,3,6,7,8-HxCDF 4.6 pg/L 4.6U pg/L
2,3,4,6,7,8-HxCDF 1.3 pg/L 1.3U pg/L
1,2,3,7,8,9-HxCDF 0.85 pg/L 0.85U pg/L
1,2,3,4,7,8,9-HpCDF 5.6 pg/L 5.6U pg/L
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Sample Compound
Reported

Concentration
Modified Final 
Concentration

EB-04122010-RIG1-RZB 1,2,3,4,7,8-HxCDD 0.57 pg/L 0.57U pg/L
1,2,3,6,7,8-HxCDD 0.59 pg/L 0.59U pg/L
1,2,3,7,8,9-HxCDD 0.82 pg/L 0.82U pg/L
1,2,3,4,6,7,8-HpCDD 2.8 pg/L 2.8U pg/L
OCDD 10 pg/L 10U pg/L
2,3,7,8-TCDF 2.0 pg/L 2.0U pg/L
1,2,3,7,8-PeCDF 1.2 pg/L 1.2U pg/L
2,3,4,7,8-PeCDF 1.3 pg/L 1,3U pg/L
1,2,3,4,7,8-HxCDF 1.7 pg/L 1.7U pg/L
1,2,3,6,7,8-HxCDF 1.2 pg/L 1.2U pg/L
2,3,4,6,7,8-HxCDF 1.1 pg/L 1.1U pg/L
1,2,3,4,6,7,8-HpCDF 2.0 pg/L 2.0U pg/L
1,2,3,4,7,8,9-HpCDF 0.95 pg/L 0.95U pg/L
OCDF 3.6 pg/L 3.6U pg/L

Samples EB-04122010-RIG3-RZD, EB-04122010-RIG2-RZB, and EB-04122010-RIG1-RZB 
were identified as equipment blanks. No polychlorinated dioxin/dibenzofuran 
contaminants were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04122010-RIG3-RZD 4/12/10 1,2,3,6,7,8-HxCDD 0.64 pg/L No associated samples in
1,2,3,7,8,9-HxCDD 0.47 pg/L this SDG
1,2,3,4,6,7,8-HpCDD 1.9 pg/L
OCDD 5.0 pg/L
2,3,7,8-TCDF 4.6 pg/L
1,2,3,7,8-PeCDF 3.8 pg/L
2,3,4,7,8-PeCDF 2.2 pg/L
1,2,3,4,7,8-HxCDF 7.7 pg/L
1,2,3,6,7,8-HxCDF 4.8 pg/L
2,3,4,6,7,8-HxCDF 1.2 pg/L
1,2,3,7,8,9-HxCDF 0.59 pg/L
1,2,3,4,6,7,8-HpCDF 14 pg/L
1,2,3,4,7,8,9-HpCDF 5.0 pg/L
OCDF 27 pg/L

EB-04122010-RIG2-RZB 4/12/10 1,2,3,4,7,8-HxCDD 0.31 pg/L No associated samples in
1,2,3,6,7,8-HxCDD 0.35 pg/L this SDG
1,2,3,7,8,9-HxCDD 0.960 pg/L
1,2,3,4,6,7,8-HpCDD 1.8 pg/L
OCDD 4.0 pg/L
2,3,7,8-TCDF 4.8 pg/L
1,2,3,7,8-PeCDF 4.3 pg/L
2,3,4,7,8-PeCDF 2.2 pg/L
1,2,3,4,7,8-HxCDF 7.3 pg/L
1,2,3,6,7,8-HxCDF 4.6 pg/L
2,3,4,6,7,8-HxCDF 1.3 pg/L
1,2,3,7,8,9-HxCDF 0.85 pg/L
1,2,3,4,6,7,8-HpCDF 13 pg/L
1,2,3,4,7,8,9-HpCDF 5.6 pg/L
OCDF 26 pg/L
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Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB-04122010-RIG1-RZB 4/12/10 1,2,3,4,7,8-HxCDD 0.57 pg/L No associated samples in
1,2,3,6,7,8-HxCDD 0.59 pg/L this SDG
1,2,3,7,8,9-HxCDD 0.82 pg/L
1,2,3,4,6,7,8-HpCDD 2.8 pg/L
OCDD 10 pg/L
2,3,7,8-TCDF 2.0 pg/L
1,2,3,7,8-PeCDF 1.2 pg/L
2,3,4,7,8-PeCDF 1.3 pg/L
1,2,3,4,7,8-HxCDF 1.7 pg/L
1,2,3,6,7,8-HxCDF 1.2 pg/L
2,3,4,6,7,8-HxCDF 1.1 pg/L
1,2,3,4,6,7,8-HpCDF 2.0 pg/L
1,2,3,4,7,8,9-HpCDF 0.95 pg/L
OCDF 3.6 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.

XI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG G0D140534 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 G0D140534 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 G0D140534

SDG Sample Compound Flag AorP Reason (Code)

G0D140534 EB-04122010-RIG3-RZD 
EB-04122010-RIG2-RZB 
EB-04122010-RIG1-RZB

All compounds reported 
below the PQL.

J (all detects) A Project Quantitation
Limit (sp)

G0D140534 EB-04122010-RIG3-RZD 
EB-04122010-RIG2-RZB 
EB-04122010-RIG1 -RZB

All compounds reported as 
EMPC

JK (all detects) A Project Quantitation
Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D140534

SDG Sample Compound
Modified Final 
Concentration Aor P Code

G0D140534 EB-04122010-RIG3-RZD 1,2,3,6,7,8-HxCDD 0.64U pg/L A bl
1,2,3,7,8,9-HxCDD 0.47U pg/L
1,2,3,4,6,7,8-HpCDD 1.9U pg/L
OCDD 5.0U pg/L
2,3,7,8-TCDF 4.6U pg/L
1,2,3,7,8-PeCDF 3.8U pg/L
2,3,4,7,8-PeCDF 2.2U pg/L
1,2,3,4,7,8-HxCDF 7.7U pg/L
1,2,3,6,7,8-HxCDF 4.8U pg/L
2,3,4,6,7,8-HxCDF 1.2U pg/L
1,2,3,7,8,9-HxCDF 0.59U pg/L
1,2,3,4,7,8,9-HpCDF 5.0U pg/L

G0D140534 EB-04122010-RIG2-RZB 1,2,3,4,7,8-HxCDD 0.31 U pg/L A bl
1,2,3,6,7,8-HxCDD 0.35U pg/L
1,2,3,7,8,9-HxCDD 0.60U pg/L
1,2,3,4,6,7,8-HpCDD 1.8U pg/L
OCDD 4.0U pg/L
2,3,7,8-TCDF 4.8U pg/L
1,2,3,7,8-PeCDF 4.3U pg/L
2,3,4,7,8-PeCDF 2.2U pg/L
1,2,3,4,7,8-HxCDF 7.3U pg/L
1,2,3,6,7,8-HxCDF 4.6U pg/L
2,3,4,6,7,8-HxCDF 1.3U pg/L
1,2,3,7,8,9-HxCDF 0.85U pg/L
1,2,3,4,7,8,9-HpCDF 5.6U pg/L
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SDG Sample Compound
Modified Final 
Concentration Aor P Code

G0D140534 EB-04122010-RIG1 -RZB 1,2,3,4,7,8-HxCDD 0.57U pg/L A bl
1,2,3,6,7,8-HxCDD 0.59U pg/L
1,2,3,7,8,9-HxCDD 0.82U pg/L
1,2,3,4,6,7,8-HpCDD 2.8U pg/L
OCDD 10U pg/L
2,3,7,8-TCDF 2.0U pg/L
1,2,3,7,8-PeCDF 1.2U pg/L
2,3,4,7,8-PeCDF 1.3U pg/L
1,2,3,4,7,8-HxCDF 1.7U pg/L
1,2,3,6,7,8-HxCDF 1.2U pg/L
2,3,4,6,7,8-HxCDF 1.1U pg/L
1,2,3,4,6,7,8-HpCDF 2.0U pg/L
1,2,3,4,7,8,9-HpCDF 0.95L) pg/L
OCDF 3.6U pg/L

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG 
GOD140534

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 23188E21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D140534_________ Stage 2B
Laboratory: Test America_______

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

Date: 4^/
Page:_^Z

Reviewer:_
2nd Reviewer:

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

Valiriatinn Ama Cnmirients

I. Technical holding times 7^ Sampling dates: /J/ O

II. FIRGC/HRMS Instrument performance check
/ f

III. initial calibration

IV. Routine calibration/l§$

V. Blanks 2d
VI. Matrix spike/Matrix spike duplicates A/

VII. Laboratory control samples 4 f '
VIII. Regional quality assurance and quality control N

IX. Internal standards ■f
X. Target compound identifications N

XI. Compound quantitation and CRQLs

XII. System performance N

XIII. Overall assessment of data dr
XIV. Field duplicates

XV. Field blanks /a/

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

Validated Samples:

1 EB-04122010-RIG3-RZD lAj 11 21 31

2 EB-04122010-RIG2-RZB 12 22 32

3 EB-04122010-RIG1-RZB 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:

23188E21 W.wpd
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LDC Report# 23188F21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, P( 

April 12, 2010 

May 24, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B & 4 

TestAmerica, Inc.

, Henderson, Nevada

Sample Delivery Group (SDG): G0D140543

Sample Identification

SSAN6-02-3BPC 
SSAN7-02-1 BPC_FD 
SSAJ3-02-1 BPC_FD 
SA156-3BPC_FD**
SSAN6-02-3BPCMS
SSAN6-02-3BPCMSD

**lndicates sample underwent Stage 4 review
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Introduction

This data review covers 6 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:\LOGIN\TRONOXNG\23188F21 .T34 4



Method Blank ID
Extraction

Date Compound Concentration Associated Samples

0110455MB 4/20/10 2,3,7,8-TCDF 0.31 pg/g SSAN6-02-3BPC
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 SSAN7-02-1 BPC_FD
OCDD 0.59 pg/g SSAJ3-02-1BPC FD
2,3,7,8-TCDF 0.28 pg/g SA156-3BPC FD**
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

SSAJ3-02-1 BPC_FD 1,2,3,4,6,7,8-HpCDD 0.41 pg/g 0.41 U pg/g
OCDD 1.4 pg/g 1,4U pg/g
2,3,7,8-TCDF 0.60 pg/g 0.60L) pg/g
1,2,3,7,8-PeCDF 0.69 pg/g 0.69U pg/g
1,2,3,4,7,8-HxCDF 1 -2 pg/g 1.2U pg/g
1,2,3,7,8,9-HxCDF 0.18 pg/g 0.18U pg/g

SA156-3BPCFD** 2,3,7,8-TCDF 0.16 pg/g 0.16U pg/g
1,2,3,4,6,7,8-HpCDF 1.2 pg/g 1.2U pg/g

Samples EB-04122010-RIG1-RZB, EB-04122010-RIG2-RZB, and EB-04122010-RIG3-RZB 
(all from SDG G0D140534) were identified as equipment blanks. No polychlorinated 
dioxin/dibenzofuran contaminants were found in these blanks with the following 
exceptions:
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Sampling
Equipment Blank ID Date Compound Concentration Associated Samples

EB-04122010-RIG1-RZB 4/12/10 1,2,3,4,7,8-HxCDD 0.57 pg/L SA156-3BPC_FD**
1,2,3,6,7,8-HxCDD 0.59 pg/L
1,2,3,7,8,9-HxCDD 0.82 pg/L
1,2,3,4,6,7,8-HpCDD 2.8 pg/L
OCDD 10 pg/L
2,3,7,8-TCDF 2.0 pg/L
1,2,3,7,8-PeCDF 1.2 pg/L
2,3,4,7,8-PeCDF 1.3 pg/L
1,2,3,4,7,8-HxCDF 1.7 pg/L
1,2,3,6,7,8-HxCDF 1.2 pg/L
2,3,4,6,7,8-HxCDF 1.1 pg/L
1,2,3,4,6,7,8-HpCDF 2.0 pg/L
1,2,3,4,7,8,9-HpCDF 0.95 pg/L
OCDF 3.6 pg/L

EB-04122010-RIG2-RZB 4/12/10 1,2,3,4,7,8-HxCDD 0.31 pg/L SA156-3BPC_FD**
1,2,3,6,7,8-HxCDD 0.35 pg/L
1,2,3,7,8,9-HxCDD 0.60 pg/L
1,2,3,4,6,7,8-HpCDD 1.8 pg/L
OCDD 4.0 pg/L
2,3,7,8-TCDF 4.8 pg/L
1,2,3,7,8-PeCDF 4.3 pg/L
2,3,4,7,8-PeCDF 2.2 pg/L
1,2,3,4,7,8-HxCDF 7.3 pg/L
1,2,3,6,7,8-HxCDF 4.6 pg/L
2,3,4,6,7,8-HxCDF 1.3 pg/L
1,2,3,7,8,9-HxCDF 0.85 pg/L
1,2,3,4,6,7,8-HpCDF 13 pg/L
1,2,3,4,7,8,9-HpCDF 5.6 pg/L
OCDF 26 pg/L

EB-04122010-RIG3-RZB 4/1 2/1 0 1,2,3,6,7,8-HxCDD 0.64 pg/L SSAJ3-02-1 BPC_FD
1,2,3,7,8,9-HxCDD 0.47 pg/L
1,2,3,4,6,7,8-HpCDD 1.9 pg/L
OCDD 5.0 pg/L
2,3,7,8-TCDF 4.6 pg/L
1,2,3,7,8-PeCDF 3.8 pg/L
2,3,4,7,8-PeCDF 2.2 pg/L
1,2,3,4,7,8-HxCDF 7.7 pg/L
1,2,3,6,7,8-HxCDF 4.8 pg/L
2,3,4,6,7,8-HxCDF 1.2 pg/L
1,2,3,7,8,9-HxCDF 0.59 pg/L
1,2,3,4,6,7,8-HpCDF 14 pg/L
1,2,3,4,7,8,9-HpCDF 5.0 pg/L
OCDF 27 pg/L

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

Samples FB04062010-RZB (from SDG G0D120488), 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:
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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 SSAJ3-02-1BPCFD
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 SA156-3BPC_FD**
1,2,3,4,6,7,8-HpCDD 2.5 pg/L
OCDD 6.2 pg/L
2,3,7,8-TCDF 2.7 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 0.82 pg/L
1,2,3,7,8,9-HxCDF 0.94 pg/L
1,2,3,4,6,7,8-HpCDF 1.8 pg/L
1,2,3,4,7,8,9-HpCDF 1.2 pg/L
OCDF 4.4 pg/L

FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L SSAN6-02-3BPC
1,2,3,6,7,8-HxCDD 0.74 pg/L SSAN7-02-1 BPC_FD
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. Although the MS/MSD percent recoveries (%R) were not within QC 
limits for several compounds, the LCS percent recoveries (%R) were within QC limits and 
no data were qualified.

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

SSAN6-02-3BPC 13c-ocdd 34 (40-135) OCDD J (all detects)
UJ (all non-detects)

P

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

SA156-3BPC_FD** 13C-OCDD 32 (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 AorP

SSAN6-02-3BPC 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)

SSAN7-02-1 BPC_FD 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 AorP

All samples in SDG G0D140543 All compounds reported below the PQL. J (all detects) A
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All compounds reported as EMPC were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG G0D140543 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 SSAN7-02-1BPC_FD and SSAN7-02-1BPC (from SDG (G0D140422), samples 
SSAJ3-02-1 BPC_FD and SSAJ3-02-1 BPC (From SDG G0D140422), and samples SA156- 
3BPC_FD** and SA156-3BPC (from SDG G0D140435) 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 Aor PSSAJ3-02-1 BPC SSAJ3-02-1 BPC_FD

2,3,7,8-TCDD 0.22 1.1U - 0.88 (<1.1) - -

1,2,3,7,8-PeCDD 0.90 5.3U - 4.4 (<5.3) - -

1,2,3,4,7,8-HxCDD 0.99 5.3U - 4.31 (<5.3) - -

1,2,3,6,7,8-HxCDD 1.2 0.13 - 1.07 (<5.3) - -

1,2,3,7,8,9-HxCDD 1.1 0.12 - 0.98 (<5.3) - -

1,2,3,4,6,7,8-HpCDD 1.6 0.41 - 1.19 (<5.3) - -

OCDD 5.9 1.4 - 4.5 (<11) - -

2,3,7,8-TCDF 0.90 0.60 - 0.3 (<1.1) - -
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Compound

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags A or PSSAJ3-02-1 BPC SSAJ3-02-1 BPC_FD

1,2,3,7,8-PeCDF 2.1 0.69 - 1.41 (<5.3) - -

2,3,4,7,8-PeCDF 1.5 0.39 - 1.11 (<5.3) - -

1,2,3,4,7,8-HxCDF 1.7 1.2 - 0.5 (<5.3) - -

1,2,3,6,7,8-HxCDF 2.2 0.76 - 1.44 (<5.3) - -

2,3,4,6,7,8-HxCDF 1.5 0.16 - 1.34 (<5.3) - -

1,2,3,7,8,9-HxCDF 1.4 0.18 - 1.22 (<5.3) - -

1,2,3,4,6,7,8-HpCDF 3.2 2.7 - 0.5 (<5.3) - -

1,2,3,4,7,8,9-HpCDF 2.1 0.99 - 1.11 (<5.3) - -

OCDF 9.1 7.8 - 1.3 (<11) - -

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits)Compound SSAN7-02-1 BPC SSAN7-02-1 BPC_FD Flags A or P

2,3,7,8-TCDD 2.4 2.4 - 0(<1.1) - -

1,2,3,7,8-PeCDD 11 10 - 1 (<5.3) - -

1,2,3,4,7,8-HxCDD 6.6 5.3 - 1.3 (<5.3) - -

1,2,3,6,7,8-HxCDD 15 12 - 3 (<5.3) - -

1,2,3,7,8,9-HxCDD 11 8.6 - 2.4 (<5.3) - -

1,2,3,4,6,7,8-HpCDD 39 35 11 (<50) - - -

OCDD 40 35 - 5 (<11) - -

2,3,7,8-TCDF 130 170 27 (<50) - - -

1,2,3,7,8-PeCDF 160 210 27 (<50) - - -

V:\LOGIN\TRONOXNG\23188F21.134 10



Compound

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags A or PSSAN7-02-1 BPC SSAN7-02-1 BPCFD

2,3,4,7,8-PeCDF 77 82 6 (<50) - - -

1,2,3,4,7,8-HxCDF 230 250 8 (<50) - - -

1,2,3,6,7,8-HxCDF 200 160 22 (<50) - - -

2,3,4,6,7,8-HxCDF 44 35 23 (<50) - - -

1,2,3,7,8,9-HxCDF 42 21 - 21 (<5.3) J (all detects) A

1,2,3,4,6,7,8-HpCDF 500 440 13 (<50) - - -

1,2,3,4,7,8,9-HpCDF 270 220 20 (<50) - - -

OCDF 1300 1200 8 (<50) - - -

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits)Compound SA156-3BPC SA156-3BPC_FD** Flags A or P

2,3,7,8-TCDD 0.15 0.54U - 0.39 (<0.54) - -

1,2,3,7,8-PeCDD 0.56 2.7U - 2.14 (<2.7) - -

1,2,3,4,7,8-HxCDD 0.84 2.7U - 1.86 (<2.7) - -

1,2,3,6,7,8-HxCDD 0.68 2.7U - 2.02 (<2.7) - -

1,2,3,7,8,9-HxCDD 0.81 2.7U - 1.89 (<2.7) - -

1,2,3,4,6,7,8-HpCDD 1.4 2.7U - 1.3 (<2.7) - -

OCDD 5.6 5.4U - 0.2 (<5.4) - -

2,3,7,8-TCDF 0.51 0.16 - 0.35 (<0.54) - -

1,2,3,7,8-PeCDF 1.7 2.7U - 1 (<2.7) - -

1,2,3,4,7,8-HxCDF 4.1 2.7U - 1.4 (<2.7) - -

V:\LOGIN\TRONOXNG\23188F21 .T34 11



Compound

Concentration (pg/g)
RPD

(Limits)
Difference

(Limits) Flags A or PSA156-3BPC SA156-3BPC_FD**

1,2,3,6,7,8-HxCDF 3.3 2.7U - 0.6 (<2.7) - -

2,3,4,6,7,8-HxCDF 1.4 2.7U - 1.3 (<2.7) - -

1,2,3,7,8,9-HxCDF 1.7 2.7U - 1 (<2.7) - -

1,2,3,4,6,7,8-HpCDF 10 1.2 - 8.8 (<2.7) J (all detects) A

1,2,3,4,7,8,9-HpCDF 5.1 2.7U - 2.4 (<2.7) - -

OCDF 25 5.4 - 19.6 (<5.4) J (all detects) A

V:\LOGIN\TRONOXNG\23188F21.134 12



Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D140543

SDG Sample Compound Flag Aor P Reason (Code)

G0D140543 SSAN6-02-3BPC OCDD J (all detects) P Internal standards (%R)
SA156-3BPC_FD**

OCDF
UJ (all non-detects)

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

(i)

G0D140543 SSAN 6-02-3 BPC 1,2,3,4,6,7,8-HpCDF J (all detects) P Compound quantitation
OCDF J (all detects) and CRQLs (e)

G0D140543 SSAN7-02-1 BPCFD 2,3,7,8-TCDF J (all detects) P Compound quantitation 
and CRQLs (e)

G0D140543 SSAN6-02-3BPC All compounds reported below J (all detects) A Project Quantitation
SSAN7-02-1 BPC FD 
SSAJ3-02-1 BPC FD
SA156-3BPC_FD**

the PQL. Limit (sp)

G0D140543 SSAN6-02-3BPC All compounds reported as JK (all detects) A Project Quantitation
SSAN7-02-1 BPC_FD 
SSAJ3-02-1 BPCFD
SA156-3BPC_FD**

EMPC Limit (k)

G0D140543 SSAN7-02-1 BPC_FD 1,2,3,7,8,9-HxCDF J (all detects) A Field duplicates 
(Difference) (fd)

G0D140543 SA156-3BPC FD** 1,2,3,4,6,7,8-HpCDF J (all detects) A Field duplicates
OCDF J (all detects) (Difference) (fd)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D140543

SDG Sample Compound
Modified Final 
Concentration A or P Code

G0D140543 SSAJ3-02-1 BPC_FD 1,2,3,4,6,7,8-HpCDD 0.41 U pg/g A bl
OCDD 1,4U pg/g
2,3,7,8-TCDF 0.60U pg/g
1,2,3,7,8-PeCDF 0.69U pg/g
1,2,3,4,7,8-HxCDF 1.2U pg/g
1,2,3,7,8,9-HxCDF 0.18U pg/g

G0D140543 SA156-3BPCFD** 2,3,7,8-TCDF 0.16U pg/g A bl
1,2,3,4,6,7,8-HpCDF 1.2U pg/g

V:\LOGIN\TRONOXNG\23188F21.134 13



Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG 
GOD140543

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D140543

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\23188F21.134 14



Tronox Northgate Henderson
LDC#: 23188F21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: G0D140543________ Stage 2B/4
Laboratory: TestAmerica_______

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

Date: 5^//^ 
Rage:_4ppL 

Reviewer: CL-—~
2nd Reviewer:

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

ValiHatinn Area nnmmpnts

I. Technical holding times 4- Sampling dates: f0*-// &

II. HRGC/HRMS Instrument performance check
' /

III. Initial calibration rfh

IV. Routine calibration/IC^ 4'

V.
/

Blanks

VI. Matrix spike/Matrix spike duplicates srtAl

VII. Laboratory control samples

VIII. Regional quality assurance and quality control N

IX. Internal standards s<aAJ

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

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

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

XIII. Overall assessment of data if
XIV. Field duplicates D=2+SSAN7-02-1 BPC, 3+SSAJ3-02-1 BPC(G0D140422),

D=4+SA156-3BPC(G0D140435)

XV. Field blanks FB04062010-RZB(G0D120488)FB-04072010-RZD(G0D090441) 
FB-0407TO-RZC(GOD130519), EB-04122010-RIG3-RZD (G0D140534)
EB-04122010-RIG2-RZB, EB-04122010-RIG1-RZB (G0D140534)

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

Validated Samples: ** Indicates sample underwent State 4 validation

1 cy SSAN6-02-3BPC 5 11 21 31

2 Cs SSAN7-02-1BPC FD 12 22 32

3 v SSAJ3-02-1 BPC FD 13 23 33

4 <& S/J.156 3BPC FD** 14 24 34

5 SSAN6-02-3BPCMS 15 25 35

6 SSAN6-02-3BPCMSD ' 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

231RRF21W wnd



VALIDATION FINDINGS CHECKLIST\r>C#:'£Z/8&F‘2/
SDG #:

Page:__/of
Reviewer:

2nd Reviewer:________

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

Validation Area Yes No NA Findings/Comments '

I. Technical hoidina 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?

t

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 - . - •

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 ; . ... ■. ■ .-. . 1

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch? /

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

DXN-SW90.DOC version 1.0



VALIDATION FINDINGS CHECKLISTLDC #: 
SDG #:

Page^^Df
Reviewer:

2nd Reviewer:

VIII. Reqional Quality Assurance and Quality Control .

Were performance evaluation (PE) samples performed?

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

IX. Internal standards /n ^

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

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 siqnal to noise ratio for each tarqet 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 , r ? V

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.
4

Target compounds were detected in the field blanks.

OXN-SW90.DOC version 1.0
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LDC#:23188F21 VALIDATION FINDINGS WORKSHEET Page:_Lof^3
SDG#: See Cover Field Duplicates Reviewer: Q-----'

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

/|YYl NA Were field duplicate pairs identified in this SDG?
I yJ\I NA Were target analytes detected in the field duplicate pairs?

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

Compound SSAJ3-02-1BPC 3 RPD Difference Limits (Parent Only)

A 0.22 1.1U 0.88 (<1.1)

B 0.90 5.3U 4.4 (<5.3)

C 0.99 5.3U 4.31 (£5.3)

D 1.2 0.13 1.07 (£5-3)

E 1.1 0.12 0.98 (£5.3)

F 1.6 0.41 1.19 (£5.3)

G 5.9 1.4 4.5 (£11)

H 0.90 0.60 0.3 (£1-1)

1 2.1 0.69 1.41 (£5.3)

J 1.5 0.39 1.11 (£5.3)

K 1.7 1.2 0.5 (£5.3)

L 2.2 0.76 1.44 (£5.3)

M 1.5 0.16 1.34 (£5.3)

N 1.4 0.18 1.22 (£5.3)

0 3.2 2.7 0.5 (£5.3)

P . 2.1 0.99 1.11 (£5.3)

Q 9.1 7.8 1.3 (<11)

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

Compound SSAN7-02-1BPC 2 RPD Difference Limits (Parent Only)

A 2.4 2.4 0 (£1.1)

B 11 10 1' (£5-3)

C 6.6 5.3 1.3 (£5.3)

D 15 12 3 (£5-3)

E 11 8.6 2.4 (£5-3)

F 39 35 11

G 40 35 5 (£11)



LDC#: 23188F21 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Page: of
Reviewer:_ 

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

1YIN NA 
N 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 SSAN7-02-1BPC 2 RPD Difference Limits (Parent Only)

H 130 170 27

1 160 210 27

J 77 82 6

K 230 250 8

L 200 160 22

M 44 35 23

N 42 21 21 (<5.3)

0 500 440 13 /

P 270 220 20

Q 1300 1200 8

("M )

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

Compound SA156-3BPC 4 RPD Difference Limits (Parent Only)

A 0.15 0.54U 0.39 (50.54)

B 0.56 2.7U 2.14 (52.7)

C 0.84 2.7U 1.86 (52-7)

D 0.68 2.7U 2.02 (52-7)

E 0.81 2.7U 1.89 (52-7)

F 1.4 2.7U 1.3 (52-7)

G 5.6 5.4U 0.2 (55.4)

H 0.51 0.16 0.35 (50.54)

I 1.7 2.7U 1 (52-7)

K 4.1 2.7U 1.4 (52-7)

L 3.3 2.7U 0.6 (52-7)

M 1.4 2.7U 1.3 (52-7)

N 1.7 2.7U 1 (52-7)

O 10 1.2 8.8 (52-7)



LDC#: 23188F21 VALIDATION FINDINGS WORKSHEET Page: 3 of
SDG#: See Cover_____  Field Duplicates Reviewer: c> '

2nd Reviewer:________
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPASW 846 Method 8290)

NA
Y/N 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 SA156-3BPC 4 RPD Difference Limits (Parent Only)

P 5.1 2.7U 2.4 ( <2.7)

Q 25 5.4 19.6 ( <5.4) .
7

V:\FIELD DUPLICATES\23188F21.wpd
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LDC
SDG

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:___ /of Z
Reviewer: O ----

2nd reviewer:__________

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 = (AJfl.HDR
(AJ(RRF)(V0)(%S)

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

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

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

Va = 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.

Cone. = (

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

RECALC90.21



LDC Report# 23188G21

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 

May 24, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 4

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D160437 

Sample Identification

SSAO4-01-1BPC 
SA106-3BPC

V:\LOGIN\TRONOXNG\23188G21 .TR4 1



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.

V:\LOGIN\TRONOXNG\23188G21 .TR4 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\23188G21 .TR4 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% .

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.

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\23188G21 .TR4 4



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
G0D160437

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

SA106-3BPC 2,3,7,8-TCDF 1.4 pg/g 1,4U pg/g

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 G0D160437
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.

VII. Laboratory Control Samples (LCS)

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

V:\LOGIN\TRONOXNG\23188G21 ,TR4 5



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

SSAO4-01 -1BPC 13c-ocdd 34 (40-135) OCDD J (all detects) P
UJ (all non-detects)

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

X. Target Compound Identifications

All target compound identifications were within validation criteria.

XI. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag Aor P

SSAO4-01 -1 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 Aor P

All samples in SDG G0D160437 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 G0D160437 All compounds reported as estimated maximum 
possible concentration (EMPC).

JK (all detects) A

V:\LOGIN\TRONOXNG\23188G21 .TR4 6



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.

V:\LOGIN\TRONOXNG\23188G21 .TR4 7



Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D160437

SDG Sample Compound Flag AorP Reason (Code)

G0D160437 SSAO4-01 -1 BPC OCDD J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)

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

G0D160437 SSAO4-01 -1 BPC OCDF J (all detects) P Compound quantitation 
and CRQLs (e)

G0D160437 SSAO4-01 -1 BPC All compounds reported below J (all detects) A Project Quantitation
SA106-3BPC the PQL. Limit (sp)

G0D160437 SSAO4-01 -1 BPC All compounds reported as JK (all detects) A Project Quantitation
SA106-3BPC EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
GOD160437

SDG Sample Compound
Modified Final 
Concentration Aor P Code

G0D160437 SA106-3BPC 2,3,7,8-TCDF 1.4U pg/g A bl

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D160437

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\23188G21 .TR4 8



Tronox Northgate Henderson
LDC #: 23188G21_________  VALIDATION COWIPLETENESS WORKSHEET
SDG #: G0D160437________ Stage 4
Laboratory: Test America_______

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

Reviewers 
2nd Reviewer:

DatewSr/o?^''^ 
Page: yof/

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

Validation Arna Cnmmfints

I. Technical holding times 4 Sampling dates: /4>

II. HRGC/HRMS Instrument performance check
/ '

III. Initial calibration

IV. Routine calibration/ft^

V. Blanks

VI. Matrix spike/Matrix spike duplicates /<AAj k)/7 ^ ^

VII. Laboratory control samples

VIII. Regional quality assurance and quality control
—-----

N

IX. Internal standards

X. Target compound identifications ■A
XI. Compound quantitation and CRQLs a/
XII. System performance *4
XIII. Overall assessment of data

XIV. Field duplicates N ,
XV. Field blanks /dA/ <r<&)P I3£><ri 1 )

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 SSAO4-01-1 BPC 5“ 11 21 31

2 SA106-3BPC t A 2 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:

23188G21 W.wpd



VALIDATION FINDINGS CHECKLISTLDC #: <^3.! 
SDG #: 5e_A,

Page: /of
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 holdinq times were met. S'

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 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? /

ill. 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? X

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

IV. Continuinq 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 ■ ■ - ■■■■■■■■ ■■■■. ■■ ‘ ■■ ■ ■■■ ■; . 'v ■ ■ ■ ■ ■■ ' '

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? /

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 #:

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?
/

s'

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

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? s

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? S'

Was the siqnal to noise ratio for each target compound and labeled standard > 2.5? S'

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 quantitation/CRQLs . : . ' .

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

"i

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and 
dry weight factors applicable to level IV validation? 7

XII. System performance

System performance was found to be acceptable.

XIII. Overall assessment of data ■ :' ' ' ' ' ' ; ••.... .r . • ' ' S' ■ ■ ■ ' ' ■

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.
S'

XV. Field blanks • '

Field blanks were identified in this SDG. /

Target compounds were detected in the field blanks. /

DXN-SW90.DOC version 1.0



V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S 
W

O
R

K
S

H
E

E
T

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

)

A.
 2

,3
,7

,8
-T

CD
D

B.
 1

,2
,3

,7
,8

-P
eC

D
D

C.
 1

,2
,3

,4
,7

,8
-H

xC
D

D

D.
 1

,2
,3

,6
,7

,8
-H

xC
D

D

E.
 1

,2
,3

,7
,8

,9
-H

xC
D

D

F,
 1

,2
,3

,4
,6

,7
,8

-H
pC

D
D

G,
 O

CD
D_

__
__

__
__

__

H,
 2

,3
,7

,8
-T

CD
F

I, 
1,

2,
3,

7,
8-

Pe
CD

F

J,  
2,

3,
4,

7,
8-

Pe
C

D
F

K.
 1

,2
,3

,4
,7

,8
-H

xC
D

F

L. 
1,

2,
3,

6,
7,

8-
H

xC
D

F

M
. 2

,3
,4

,6
,7

,8
-H

xC
D

F

N.
 1

,2
,3

,7
,8

,9
-H

xC
D

F

O.
 1

,2
,3

,4
,6

,7
,8

-H
pC

DF

P.
 

1,
2,

3,
4,

7,
8,

9-
H

pC
D

F
U.

 T
ot

al
 H

pC
DD

Q.
 O

CD
F

R.
 T

ot
al

 T
CD

D

S.
 T

ot
al
 P

eC
D

D

T.
 T

ot
al
 H

xC
DD

V.
 T

ot
al

 T
CD

F

W
.  T

ot
al

 P
eC

D
F

X.
 T

ot
al
 H

xC
DF

Y.
 T

ot
al

 H
pC

D
F



SD
G

 
<s

>2
tA

ir{
 

B
la

n
k
s 

R
ev

ie
w

er
: 

Q
—

-
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

 (
EP

A
 M

et
ho

d 
82

90
)

LD
C 

V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S 
W

O
R

K
S

H
E

E
T

 
Pa

ge
: 

/o
f/

PJ
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
 i

de
nt

ifi
ed

 a
s 

"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

.
B

la
nk

 e
xt

ra
ct

io
n 

da
te

^k
?/

/*
 

B
la

nk
 a

na
ly

si
s 

da
te

'^
A

f/
s*

C
on

e,
 u

ni
ts

:

N 
N/

A

A
ss

oc
ia

te
d 

Sa
m

pl
es

:

Sa
m

pl
e I

de
nt

ifi
ca

tio
n

Co
m

po
un

d
Bl

an
k 

ID

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

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:
 

All
 co

nt
am

in
an

ts 
wi

thi
n f

ive
 ti

me
s t

he
 m

eth
od

 b
lan

k c
on

ce
ntr

ati
on

 w
ere

 qu
ali

fie
d 

as
 n

ot 
de

tec
ted

, ”
U"

.



Pa
ge

: 
/6

f 
/

R
ev

ie
w

er
: 

^
2n

d 
R

ev
ie

w
er

:



LD
C 

#:
SD

G
 #

: 
‘£

L
^5

£
>

i*
-e

4
Pa

ge
: 

/o
f 
/

 
R

ev
ie

w
er

: 
iL

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

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
ge

 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

". 
.Y

iW
xN

/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
La

b 
ID

/R
ef

er
en

ce
%

 R
ec

ov
er

y (
Ll

in
it:

 4
0-

13
5%

)
In

te
rn

al
 S

ta
nd

ar
d

-4
 /I

st
A

 
)

( 
)

Ch
ec

k 
St

an
da

rd
 U

se
d

In
te

rn
al

 S
ta

nd
ar

ds
Ch

ec
k 

St
an

da
rd

 U
se

d
In

te
rn

al
 S

ta
nd

ar
ds

'C
-1

,2
,3

,4
,6

,7
,8-

Hp
CD

F
!C

-2
,3,

7,8
-T

CD
D

’C
-l 

,2,
3,4

,6,
7,8

-H
pC

DD
'C

-1
,2

,3
,7

,8
-P

eC
DF

’C
-O

CD
D

'C
-1

,2,
3,7

,8-
Pe

CD
D

'C
-ll

.S
^-

TC
PP

'C
-1

,2,
3,4

,7,
8-

Hx
CD

F
'C

-1
,2,

3,7
,8,

9-
Hx

CD
D

13P
-1
 ?

 g
 r

 7
 a

.H
vr

nn



SD
G
 #

?4
Z<

 a
o

«
Z

/ 
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 

R
ev

ie
w

er
: 

Q
—

2n
d 

R
ev

ie
w

er
:_

__
__

__

LD
C 

V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S
 W

O
R

K
S

H
E

E
T

 
Pa

ge
: 

/o
f
/

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 
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
".

ftf
] 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?
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
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)

.

A
ss

oc
ia

te
d 

Sa
m

pl
es

Q
ua

lif
ic

at
io

ns
Sa

m
pl

e 
ID

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

:_
_/

o
f/

R
ev

ie
w

er
:, 

2n
d 

R
ev

ie
w

er
:



Pa
ge

:_
_

R
ev

ie
w

er
:_

_O
-

2n
d 

R
ev

ie
w

er
:



Pa
ge

:_
_
/

of
 /

R
ev

ie
w

er
:,

2n
d 

R
ev

ie
w

er
:





LDC 
SDG #:

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification Reviewer:

2nd reviewer:_________

Page: /of /

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 = (AJfl.HDF)
(AJ(RRF)(V0)(%S)

Ax = 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)

V0 = 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. /

Cone. = (/'

£-

H
) (///*3-

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

RECALC90.21



LDC Report# 23188H21

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 

May 21, 2010 

Soil

Dioxins/Dibenzofurans 

Stage 2B 

TestAmerica, Inc.

Sample Delivery Group (SDG): G0D170488 

Sample Identification

SSAN6-03-1BPC
SA58-3BPC
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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\23188H21.134 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:\l_OGIN\TRONOXNG\23188H21.134 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

All samples in SDG G0D170488

V:\LOGIN\TRONOXNG\23188H21 .T34 4



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

Reported Modified Final
Sample Compound Concentration Concentration

SA58-3BPC 1,2,3,7,8-PeCDF 0.49 pg/g 0.49U pg/g
1,2,3,4,6,7,8-HpCDF 1.1 pg/g 1.1U pg/g

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 G0D170488
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.

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.

V:\LOGIN\TRONOXNG\23188H21.134 5



IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag AorP

SSAN6-03-1 BPC ^C-I^.SAe.T.S-HpCDF
13C-OCDD

38 (40-135)
28 (40-135)

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

SA58-3BPC 13C-1,2,3,4,6,7,8-HpCDF 
13C-OCDD

38 (40-135)
20 (40-135)

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 compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0D170488 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 G0D170488 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 G0D170488

SDG Sample Compound Flag Aor P Reason (Code)

G0D170488 SSAN 6-03-1 BPC OCDD J (all detects) P Internal standards (%R)
SA58-3BPC 1.2.3.4.6.7.8- HpCDF

1.2.3.4.7.8.9- HpCDF
OCDF

UJ (all non-detects) (i)

G0D170488 SSAN6-03-1 BPC All compounds reported below J (all detects) A Project Quantitation
SA58-3BPC the PQL Limit (sp)

G0D170488 SSAN 6-03-1 BPC All compounds reported as JK (all detects) A Project Quantitation
SA58-3BPC EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
G0D170488

Modified Final
SDG Sample Compound Concentration AorP Code

G0D170488 SA58-3BPC 1,2,3,7,8-PeCDF 0.49U pg/g A bl
1,2,3,4,6,7,8-HpCDF 1.1U pg/g

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D170488

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 23188H21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: GQD170488_________ Stage 2B
Laboratory: Test America_______

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

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

Date: 
Page:_/_J6f_y/_ 

Reviewer: Q
2nd Reviewer:_______

Valirlatinn Arsa CnmmpntR

I. Technical holding times A Sampling dates: &

II. FIRGC/FIRMS Instrument performance check TT
' /

III. Initial calibration X
IV. Routine calibration/l^ £
V. Blanks

VI. Matrix spike/Matrix spike duplicates nI/9 -51p( 47^5 Alfl (Ot ——
VII. Laboratory control samples

VIII. Regional quality assurance and quality control N

IX. Internal standards 'Ia/J

X. Target compound identifications N

XI. Compound quantitation and CRQLs

XII. System performance N

XIII. Overall assessment of data

XIV. Field duplicates kl

XV. Field blanks Aa/ -tee-c- (<&01> 13 t’jZ'f 5 )

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 SSAN6-03-1BPC ^ 11 21 31

2 SA58-3BPC . / 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:

23188H21W.wpd
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