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[l 1“ m l LABORATORY DATA CONSULTANTS, INC.
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7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439
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Northgate Environmental Management, Inc. December 3, 2010
1100 Quail Street Ste. 102

Newport Beach, CA 92660

ATTN: Ms. Cindy Arnold

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

Dear Ms. Arnold,

Enclosed are the final validation reports for the fraction listed below. These SDGs
were received on October 25, 2010. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 24340:
SDG # Fraction

GOH210435, GOH250513, GOH270547, GOH310579 Dioxins/Dibenzofurans
GOH310592, G0i010541, G0I020531, GOIN30578

G01040477, GOIO70430, GOI100609, GOI100610

G0I130476, G0I180492, GOI230576, G0I250521

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

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

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

] NDEP Guidance, May 2006
o 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,

nsig e
riinda T. Rautoqsw
perations Manager/Senior Chemist
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EDD CHECKLIST . Page:_1 of 1

LDC #:_24340 Reviewer: JE

SDG #._GOH210435, GOH250513, GOH270547. GOH310579, GOH310592 2nd Reviewer: BC
G01010541, GOI020531, GOI030578. G01040477. GO1670430
GO1100610, GOI130476, GOI180492, GOI230576, G0I250521

Tronox Northgate Henderson Worksheet

EDD Area Yes| No |NA _ Findil_lg_s/Comments

Were EDD anomalies identified? X

. See EDD_discrepancy_
If yes, were they corrected or documented for the client? X lform LDC24340 120210.doc

7

Was the final EDD sent to the client? X

EDD_TRONOX_120210-FINAL.DOC version 1.0




LDC Report# 24340A21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

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

Laboratory:

Sample Delivery Group (SDG):

Sample Identification

RSAJ3-0BPC
SSAI3-02-SW-E-1BPC
SSAIZ-02-SW-E-1BPC_FD
SSAI3-03-SW-E-1BPC
SSAI3-04-SW-E-1BPC
SSAJ3-02-SW-E-1BPC**
SSAJ3-05-SW-E-1BPC
SSAJ3-07-SW-E-1BPC
SSAJ3-07-SW-E-1BPC_FD
SSAI3-02-SW-W-1BPC
SSAI3-03-SW-W-1BPC
SSAI3-04-SW-W-1BPC
SSAJ3-02-SW-W-1BPC
SSAJ3-05-SW-W-1BPC
SSAJ3-07-SW-W-1BPC
SA172-0BPC**
SA172-0BPC_FD
SSAJ3-02-SW-W-1BPCMS
SSAJ3-02-SW-W-1BPCMSD

Tronox LLC Facility, PCS Additional Sampling,
Henderson, Nevada

August 16 through August 17, 2010
November 22, 2010

Soil

Dioxins/Dibenzofurans

Stage 2B & 4

TestAmerica, [nc.

GOH210435

**Indicates sample underwent Stage 4 review

VALOGINMTRONOXNGVPCS\24340A21_T34.00C
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Introduction

This data review covers 19 soil samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

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

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

Samples indicated by a double asterisk on the front cover underwent a Stage 4 review. A

Stage 2B review was performed on all of the other samples. Raw data were not evaluated
for the samples reviewed by Stage 2B criteria since this review is based on QC data.

VALOGINYTRONOXNGWPCS\24340A21_T34.00C



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 contamlnatlon 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 resuit is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise resultis
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.

VALOGIN'TRONOXNG\PGS\24340A21_T34.00C



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

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

Il. HRGC/HRMS Instrument Performance Check

instrument performance was checked at the required daily frequency.

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

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.

lL. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

VALOGINITTRONOXNG\PCS\24340A21_T34.D0OC



Extraction

Method Blank ID Date Compound Concentration Associated Samples
0250250-MB 9710 OCDD 0.21 pg/g All samples in SDG
2,3,7,8-TCDF 0.10 pg/g G0H210435
1,2,3,4,7,8-HxCDF 0.067 pa/g
1.2,3,6,7,8-HxCDF 0.047 pg/g
1,2,3,4,6,7,8-HpCDF 0.071 pofg
OCDF 0.083 pg/g

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

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sémples were reviewed for each matrix
as applicable. Although the MS/MSD percent recoveries (%R) and relative percent
differences (RPD) were not within QC limits for several compounds, the LCS percent

recoveries (%R) were within QC limits and no data were qualified.

VIl. Laboratory Control Samples (LCS)

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

VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

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

VALOGIN\TRONOXNG\PCS\24340A21_T34.D00C

Sample Internal Standards %R (Limits} Compound Flag AorP
S$8AJ3-02-SW-E-1BPC™ | ¥C.123.4,6,7,8-HpCDD | 37 (40-135) | 1,2,3,4,6,7.8-HpCDD J {all detects) P
¥C-0CDD 28 {40-135) | OCDD UJ (all non-detects)
3C-1,2,3,4,6,7,8-HpCOF | 34 (40-135) | 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
SSAJ3-05-SW-E-1BPC | ®C.OCDD 34 (40-135) | OCDD J (all detects) p
$C-1,2,3,4,6,7,8-HpCDF | 37 (40-135) | 1,2,3,4,6,7,8-HpCDF | UJ (all non-detects)
1,2,3,4,7,8,9-HpCDF
OCDF
SSAI3-02-SW-W-1BPC | 'C.1,23,4,6,7,8-HpCDD | 37 (40-135) | 1,2,3,4,6,7.8-HpCDD J (all detects) P
BCc.oCcDhD 28 (40-135) | OCDD WJ (all non-detects)
OCDF
5




Sample Internal Standards %R (Limits}) Compound Flag AorP
$S5AI3-03-SW-w-1BPC | ®C-0CDD 39 (40-135) | OCDD J (all detects} P
8C-1,2,3,4,6,7,8-HpCDF | 39 (40-135) | 1,2,3,4,6,7.8-HpCDF | UJ (all non-dstects)
1,2,3,4,7,8,8-HpCDF
OCDF
55AJ3-02-5W-W-1BPC | *3%C.1,2.3 4,6,7,8-HpCDF | 36 (40-135) | 1,2,3,4,6,7.8-HpCDF J (all detects) P
W (all non-detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
UJ (all non-detects)
S8AJ3-05-SW-W-1BPC | c-.oCDD 27 (40-135) | OCDD J {all detects) P
UJ {all non-detects})
OCDF J {all detects)
UJ {all non-detects)
SA172-0BPC* Bc-0ocDh 32 (40-135) | OCDD J (all detects) p
UJ (all non-detects)
QCDF J (all detects)
LJ {all non-detects)
SA172-0BPC_FD 3c.0CchD 30 (40-135) | OCDD J (all detects) P
UJ (all non-detecls)
OCDF J (all detects)
UJ (all non-detects)

X. Target Compound Identifications

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

Stage 2B criteria.

XI. Project Quantitation Limit

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

exceptions:

Sample Compound Finding Criteria Flag AorP
RSAJ3-0BPC 2,3,7,8-TCDF Sample result Reported result J (all detects) P
SSAI3-04-5W-W-1BPC QOCDF exceeded should be within J {all detects)

calibration range. calibration range.
SS8AI3-02-SW-E-1BPC 2,3,7,8-TCDF Sample result Reported result J (all detects) P
SSAI3-03-8W-E-1BPC 1,2,3.4,7,8-HxCDF exceeded should be within J (all detects)
1,2,3,4,6,7,8-HpCDF | calibration range. calibration range. J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF
SSAI3-02-SW-E-1BPC_FD | 1,2,3,4,6,7,8-HpCDF | Sample result Reported result J (all detects) P

SSAI3-02-SW-W-18BPC
SSAJ3-05-SW-W-1BPC

OCDF

exceeded

calibration range.

should be within
calibration range.

J (all detects)

VALOGIN\TRONOXNG\PCS\24340A21_T34.D0C




Sample

Compound

Finding

Criteria

Flag AorP

SS5AI3-04-SW-E-1BPC

2,3,7,8-TCDF
1,2,3,4,6,7,8-HpCDF
1.2,3,4,7,8,8-HpCDF
OCDF

Sample result
exceeded
calibration range.

Reported result
should be within
calibration range.

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

SS5AJ3-05-SW-E-1BPC
SS8AJ3-07-SW-W-1BPC

2,3,7,8-TCDF
1.2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1.2,3,4,7,8,9-HpCDF
OCDF

Sample result
exceeded
calibration range.

Reported result
should be within
calibration range.

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

SSAI3-03-SW-W-1BPC

2,3,7.8-TCDF
1,2,3,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3.6,7,8-HxCDF
1,2,3.4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

Sample result
exceeded
calibration range.

Reported result
should be within
calibration range.

J {all detects) P
J {all detects)
J {all detects)
J (alf detects)
J (ali detecis)
J (alf detects)
J (2l detects)

Ali compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG GOH210435 All compounds reported below the PQL.. J (all detects) A
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AocrP
All samples in SDG All compounds reported by the lab as estimated JK (all detects) A
GOH210435 maximum possible concenfration (EMPC)

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

Xll. System Performance

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

XIil. Overall Assessment of Data

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

VALOGINYTTRONOXNG\PCS\24340A21_T34.00C



XIV. Field Duplicates

Samples SSAI3-02-SW-E-1BPC and SSAI3-02-SW-E-1BPC_FD, samples SSAJ3-07-SW-
E-1BPC and SSAJ3-07-SW-E-1BPC_FD, and samples SA172-0BPC** and SA172-
0BPC_FD were identified as field duplicates. No polychlorinated dioxins/dibenzofurans
were detected in any of the samples with the following exceptions:

Concentration (pg/g) )
RPD Difference
Compound SSAI3-02-SW-E-1BPC | SSAI3-02-SW-E-1BPC_FD | (Limits) |  (Limits) Flags AorP
2,3,7,8-TCDD 570 300 62 (<50} - J (all detects) A
1,2,3,7.8-PeCDD 2205 1000 75 (<50) - J (all detects) A
1,2,3,4,7,8-HxCDD 1300 780 50 (<50) - - -
1,2,3,6.7,8-HxCDD 2900 1500 64 (<50) . J @l detects) | A
1,2,3,7,8,9-HxCDD 2500 1400 56 (<50) - J {all detects) A
1.2,3,4,6,7,8-HpCDD 8800 4900 57 (<50) - J {all detects) A -
OCDD ‘ 11000 . 7500 38 (<50) - - -
2,3,7,8-TCDF 12000 . 7500 46 (<50) - - -
1,2,3,7,8-PeCDF 34000 17000 67 (<50) - J (all detects) A
2,3,4,7,8-PeCDF 17000 8900 63 (=50) B J {all detects) A
1,2,34,7,8-HxCDF 66000 34000 64 (=50) - J {all detects) A
1,2,3,6,7,8-HxCDF 46000 22000 71 (<50) - J {all detects) A
2,3,4,6,7,8-HXCDF 11000 5000 75 (£90) - J (all detects) A
1,2,3,7,8,9-HxCDF 8300 4100 - 68 (<50) - J (all detects) A
1,2,3,4,6,7,8-HpCDF 150000 69000 74 (<50) - J (all detects) A
1,2,3,4,7.8,9-HpCDF 66000 31000 72 (<50) - J (all detects) A
QCDF 450000 300000 40 (<50) - - -

VALOGIN'TRONOXNG\PCS\24340A21_T34.00C 8



Concentration {pg/a)
RPD | Difference
Compound SSAJ3-07-SW-E-IBPC | §SAJ3-07-SW-E-iBPC_FD |(Limits)|  (Limits) Flags AorP
2,3,7,8-TCDD 0.13 0.14 - 0.01 (=0.50) - -
1,2,3,7,8-PeCDD 0.39 0.41 - 0.02 (52.5) . .
1,2,3,4,7,8-HxCOD 0.38 0.38 - 0 (2.5) . .
1,2,3,6,7,8-HxCDD 1.0 0.97 - 0.03 (52.55 - -
1,2,3,7,8,9-HxCDD 0.81 0.66 - 0.15 (s2.5) - -
1,2,3,4,6,7,8-HpCDD 3.0 3.0 - 0(s2.5) - -
OéDD 4.8 83 - 3.5 (s5.0) - -
2,3,7,8-TCDF 32 3.1 3 {<50) - - -
1,2,3,7,8-PeCDF 6.4 6.3 - 0.1 (s2.5) - -
2,3,4,7,8-PeCDF 3.1 2.9 . 0.2 (£2.5) . .
1,2,34,7,8-HxCDF 13 9.3 - 5.7 (s2.5) J (all detects) A
1,2,3,6,7,8-HxCDF 9.5 9.9 - 0.4 {s2.5) - -
2,3,4,6,7,8-HxCOF 2.8 2.5 - 0.3 (s2.5) - .
1,2,3,7,8,9-HxCDF 1.1 1.5 - 0.4 {s2.5) - -
1.2,3,4,6,7.8-HpCDF 30 32 6 (250) - - -
1,2,3,4,7,8,9-HpCOF 1 12 - 1(s2.5) - -
OCDF 7 74 4 {250) - - -
Concentration (pg/g)
RPD Difference
Compound SA172-0BPC** SA172-0BPC_FD {Limits) {Limits) Flags AcorP
1,2,3,7,8-PeCDD 25U 0.57 . 1,93 (£2.5) - .
1,2,3,4,7,8-HxCDD 0.33 042 - 0.08 (=2.5) - -
1,2,3,6,7,8-HxCDD 0.78 1.1 - 0.32 (<2.5) - -
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Concentration (pg/g)

VALOGIN\TRONOXNG\PCS\24340A21_T34.D0C

RPD Difference
Compound SA172-0BPC** SA172-0BPC_FD {Limits}) (Limits) Flags AorP
1,2,3,7,8,9-HxCDD 0.46 0.67 - 0.21 {£2.5) . .
1,2,3,4,6,7,8-HpCDD 2.8 3.7 - 0.9 (s2.5) - -
OCcDD 25 9.5 - 15.5 (s5.0) J {all detects) A
2,3,7,8-TCDF 28 4.3 42 (<50) - - -
1,2.3,7,8-PeCDF 5.2 8.4 - 3.2 (s2.5) J (all detects) A
2,3,4,7,8-PeCDF 28 4.3 - 1.5 (s2.5) - -
1,2,3,4,7,8-HxCDF 8.8 1 - 2.2 (£2.5) . .
1,2,3,6,7,8-HxCDF 6.9 11 - 4.1 (s2.5) J(alt detects) A
2,3,4,6,7.8-HxCDF 17 2.9 - 1.2 (52.5) . .
1,2,3,7,8,9-HxCDF 1.4 1.9 - 0.5 (52.5) - -
1,2,3,4,6,7,8-HpCDF 26 42 47 (=50) - - -
1.2,3.4,7.8,2-HpCDF 1 19 - 8 {=2.5) - -
OCDF 73 120 49 (<50) - - -
10




Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0H210435

1,2,3,4,6,7,8-HpCOF
1,2,3.4,7,8,9-HpCDF
OCDF

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

SDhG Sample Compound Flag AorP Reason (Code)

GOH210435 | SSAJ3-02-SW-E-1BPC* 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards

OCcDD UJ {all non-detects) (%R} (1)
1,2,3,4,6,7,8-HpCDF

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

QOCLCF

GOH210435 | SSAJ3-05-SW-E-1BPC OCDD J (all detects) P Internal standards

SSAI3-03-SW-W-1BPC 1,2,3,4,6,7,8-HpCDF UJ (all non-detects) (%R) (i)
1,2,3,4,7,8,9-HpCDF
OCDF
GOH210435 | SSAIZ-02-SW-W-1BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards
OCcDD UJ (all non-detects) (%R) ()
OCDF
GOH210435 | SSAJ3-02-SW-W-1BPC 1,2,3,4,6,7,8-HpCDF J (all detects) P Internal standards
UJ (all non-detects) (%R} (i)
1,2,34,7,8,8-HpCDF J (all defects)
WJ (all non-detects)

GOH210435 | SSAJ3-05-SW-W-1BPC oCcDD J (all detects) P Internal standards
SA172-0BPC* UJ (all non-detects) {%R) (i)
SA172-0BPC_FD OCDF J (all detects)

UJ (all non-detects)

GOH210435 | RSAJ3-0BPC 2.3,7.8-TCDF J {all detects) P Project Quantitation

SS5AI3-04-SW-W-1BPC OCDF J (all detects) Limit (exceeded
range} (e}

GOH210435 | SSAI3-02-SW-E-1BPC 2,3,7.8-TCOF . J{all detects) P Project Quantitation

SSAI3-03-SW-E-1BPC 1,2,3,4,7,8-HxCDF J {all detects) Lirnit (exceeded
1,2,3,4,6,7,8-HpCDF J {all detects) range} {e)
1,2,3,4,7,8,9-HpCDF J {all detects)

OCDF
GOH210435 { SSAI3-02-SW-E-1BPC_FD | 1,2,3.4,6,7,.8-HpCDF J {all detects) P Project Quantitation
‘ 5S8AI3-02-SW-W-1BPC OCDF J (all detects) Limit (exceeded

SSAJ3-05-3W-W-1BPC . range} {e)

GOH210435 S8AI3-04-SW-E-1BPC 2,3,7,8-TCDF J {all detects) P Project Quantitation

1,2,3,4,6,7,8-HpCDF J (all detects) Limit (exceeded
1,2,3,4,7,8,9-HpCDF J (all detects) range} (e)
OCDF J (all detects)

G0H210435 S$8AJ3-05-SW-E-1BPC ) 2,3,7,8-TCDF J (all detects) P Project Quantitation

S8AJ3-07-SW-W-1BPC 1,2,3,4,7,8-HxCDF J {all detects) Limit (exceeded
1,2,3,6,7,8-HxCDF J (all detects) range) {e)

VALOGIN'TRONOXNGPCS\24340A21_T34.00C
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SDG Sample Compound Flag AorP Reason {Code)

GOH210435 | SSAI3-03-SW-W-1BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation

1,2,3,7,8-PeCDF J (all detects) Limit (exceeded
1,2,3,4,7 8-HxCDF J {all detects) range) (e}
1,2,3,6,7,8-HxCDF J {all detects)

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

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

OCDF J {(all detects)

GOH210435 | RSAJ3-0BPC All compounds reported J (all detects) A Project Quantitation
SSAI3-02-SW-E-1BPC helow the PQL. Limit (sp)
S8AI3-02-SW-E-1BPC_FD
S8AI3-03-SW-E-1BPC
SSAI3-04-SW-E-1BPC
58AJ3-02-SW-E-1BPC™*
8SAJ3-05-SW-E-1BPC
SS8AJ3-07-SW-E-1BPC
S5AJ3-07-SW-E-1BPC_FD
SSAI-02-SW-W-1BPC
SSAI3-03-SW-W-1BPC
SSAI3-04-SW-W-1BPC
S5AJ3-02-SW-W-1BPC
SSAJ3-05-SW-W-1BPC
SSAJ3-07-SW-W-1BPC
SA172-0BPC**

SA172-0BPC_FD

G0OH210435 | RSAJ3-0BPC All compounds reported JK (all detects) A Project Quantitation
SSAI3-02-SW-E-1BPC by the lab as estimated Limit (k)
SSAI3-02-SW-E-1BPC_FD | maximum possible
SSAIZ-03-SW-E-18PC concentration (EMPC)

SSAI3-04-SW-E-1BPC
S5AJ3-02-SW-E-1BPC*
SSAJ3-05-SW-E-1BPC
SSAJ3-07-SW-E-1BPC
SSAJ3-07-SW-E-1BPC_FD
SSAI3-02-SW-W-1BPC
SSAI3-03-SW-W-1BPC
SS5AI3-04-SW-W-1BPC
$8AJ3-02-SW-W-1BRC
SS5AJ3-05-SW-W-1BPC
S§SAJ3-07-SW-W-1BPC
SA172-0BPC™
SA172-0BPC_FD
GOH210435 | SSAI3-02-8W-E-1BPC 2,3,7,8-TCDD J (all detects) A Field duplicates
S8AI3-02-SW-E-1BPC_FD | 1,2,3,7,8-PeCDD J (all detects) (RPD) (fd)
1,2,3,6,7,8-HxCDD J (all defects)
1,2,3,7,8,9-HxCDD J (all detects)
1,2,3,4,6,7,8-HpCDD J (all detects)
1,2,3,7.8-PeCDF J {all detects)
2,3,4,7,8-PeCDF J (ali detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2.3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,9-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
GOH210435 | SSAJ3-07-SW-E-1BPC 1,2,3,4,7,8-HxCDF J (all detects) A Field duplicates
SSAJ3-07-SW-E-1BPC_FD (Difference) {fd)

VALOGIN\TRONOXNG\PCS\24340A21_T34.00C
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SDG Sample GCompound Flag AorP Reason {(Code)

GOH210435 | SA172-0BPC* OoCDD J (all detects) A Field duplicates
SA172-0BPC_FD 1,2,3,7,68-PeCDF J {all detects) (Difference} (fd)
1,2,3,6,7,8-HxCDF J (all detects)

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOH210435

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOH210435.

No Sample Data Qualified in this SDG

VALOGIN'TRONOXNGYPCS\24340A21_T34.00C 13




Tronox Northgate Henderson
LDC #:_ 24340A21 VALIDATION COMPLETENESS WORKSHEET Date: !///9//7

SDG #:.___G0OH210435 Stage 2B/4 Page:_ /fof
Laboratory._Test America _ Reviewer:

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

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

Validation Area Comments
.__| Technical holding times A Sampling dates: % 1 W — ¥ | v1ho
L. HRGC/HRMS Instrument performance check _@ l
N1l. | Initial calibration A
V. | Routine calibrationA&v— L
V. | Blanks SwJ
V1. | Matrix spike/Matrix spike dupticates S W
VII. | Laboratory control samples A [ g
VIlIl. | Regional quality assurance and guality control N
IX. | Internal standards 5}!5/
X. | Target compound identifications /_\_.. Not reviewed for Stage 2B validation.
XI. | Compound quantitation and CRQLs 5 wJ Not reviewed for Stage 2B validation.
XIl. | System performance A Not reviewed for Stage 2B validation.
Xil. | Overall assessment of data A
XIV. | Field duplicates SW 9= 2.3 S B LTI Y
XV. | Field blanks N '
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Stage 4 validation
5o\l
; RSAJ3-0BPC ’11 SS5AI3-03-SW-W-1BPC 21 o O YSL 3
5 SSAI3-02-SW-E-1BPC 12 |SSAI3-04-SW-W-1BPC 22 32
3 | SSAI3-02-SW-E-1BPC_FD |13 |SSAJ3-02-SW-W-1BPC 23 33
':1 SSAI3-03-SW-E-1BPC 14 " |SSAJ3-05-SW-W-1BPC 24 34
5 SSAI3-04-SW-E-1BPC 15 [85AJ3-07-SW-W-1BPC 25- 35
] SSAJ3-02-SW-E-1BPC** 16 . SA172-0BPC™ , 26 36
7 S$SAJ3-05-SW-E-1BPC 17 - SA172-0BPC_FD 27 37
8 SSAJS3-07-SW-E-1BPC 18 [8SAJ3-02-SW-W-1BPCMS 23 38
9 SSAJ3-07-SW-E-1BPC_FD | 19 |SSAJ3-02-SW-W-1BPCMSD | 29 39
1’0 SSAI3-02-SW-W-1BPC 20 30 . 40
Notes: j&

24340A21W.wpd : \



Loc#_ 2d240A2) VALIDATION FINDINGS GHECKLIST Page:_/ of _*
SDG #: Lt Gt Reviewer: 7

2nd Reviewer: Y

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

Validation Area Yes | No | NA Findings/Comments

i. Techiiical hofding:fimies £, . .l i

All technical holding times were met. —
Cooler lemperature crlieria was mel _ 7 -~
It GCIMS Instrument performance check v

Was PFK exact mass 380.9760 verified? -
Were the retention time windows established for all homologues? -~
Was the chromatographic resclution between 2,3,7, 8-TCDD and peaks representing

any other unlabeled TCDD isomers < 25% 7 -
Is the stalic resolving power at least 10,000 (10% valley deﬂnifion)? -
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? e
I!I Initial callbratlon

Was the initial calibration performed at 5 concentration levels? —
Were all percent relative standard deviations (%RSD) < 20% for unlabeled standards

and < 30% for labeled standards? -
Did all calibration standards meet the lon Abundance Ratio criteria? -
Was the signal to noise ratio for each target compound = 2.5 and for each recovery

and internal standard > 107 _ S—— _ /
iV Continuing:calibratio - B ) - -
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 len Abundance Ratio criteria? —

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

validation comgleteness worksheet‘? -

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

Were the MSMMSD percent recoveries (%R) and the relative percent differences
(RPD) within the QC limlts'? _ __ 7 7 s

Faiars
%’wﬁ“ﬁfborao 2COl

Was an LCS analyzed for this SDGE?

Was an LCS analyzed per extraction batch?

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

DXN-5Wg0.DOC version 1.0



LDC#._ A gl b‘;{f-‘*z\ VALIDATION FINDINGS CHECKLIST Page:_2-of *
SDG #: /M ATt Reviewer: 1

2nd Reviewer: Ec

Vil Regional Quality Assurance and Quality Confrol -~ -

Were performance evaluation (PE) samples performed?

N

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

2,

Internal’standard

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

N

Was the minimum S/N ratio of aII mlernal standard peaks > 10‘7

X arget,compound- identifi catlon

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? L~

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

\

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

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

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

YN

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

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

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

WANA

Was an acceptable lock mass recorded and monitored?

Were the correct internal standard (1S}, quantltatton jon and relative response factor
{RRF) used to quantitate the compound?

\

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

SR

?.':
KliSlstemiperiomahcdien e

System performance was found to be acceptable. . T

\

Field duplicate pairs were identified in this SDG. e

Target compounds were detected in the field duplicates. il

Field blanks were identified in this SDG. -

Target compounds were detecled in the field blanks.

DXN-SWg0,DOC version 1.0
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LDC#: 24340A21

VALIDATION FINDINGS WORKSHEET
Field Duplicates

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

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

el
Concentration {pgfg) omSD %x Qualifications
Compound 2 3 =0 (Parent Only)

A 570 300 62 J/ADET
B 2200 1000 75 JADET
c 1300 780 50

D 2900 1500 64 JIA DET
E 2500 1400 56 J/A DET
F BSdD 4900 57 JIADET
G 11000 7500 38

H 12000 7500 46

i 34000 17000 67 JIA DET
J 17000 8900 63 JIADET
K. 66000 34000 64 JIA DET
L 48000 22000 gl JIA DET
M 11000 5000 75 JIA DET
N 8300 4100 68 JIADET
o 150000 69000 74 JIADET
P 66000 31000 72 JIA DET
Q 450000 300000 40

VAFIELD DUPLICATES\24340A21.wpd

Page:__1of 3
Reviewer._ FT

2nd Reviewer:; ?5

(fd)



LDC#: 24340A21 VALIDATION FINDINGS WORKSHEET Page:_1of 3
Field Duplicates Reviewer:_ FT

‘ 2nd Reviewer:
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 3

Y N NA Were field duplicate pairs identified in this SDG?

YNNA  Were target analytes detected in the field duplicate pairs? (fd)
v
¢
Concentration {pg/g) %RS‘D"%-’ {pg/ag) {pafg) Qualifications
Compound 8 9 “e0 Difference Limits {Parent Only)

A 0.13 0.14 0.01 <0.50

B 0.39 0.41 0.02 2.5

C 0.38 0.38 o] 2.5

D 1.0 0.97 0.03 52,5

E 0.81 0.66 0.15 2.5

F 3.0 3.0 0 22.5

G 4.8 8.3 35 5.0

H 3.2 31 3

! 6.4 6.3 0.1 525

d 3.1 29 0.2 2.5

K 15 9.3 . 5.7 2.5 JIA DET
L 9.5 9.9 0.4 <25

M 28 25 0.3 s2.5

N 1.1 1.5 0.4 2.5

o 30 32 6

P 11 12 ' 1 <25

Q 71 74 4
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LDC#: 24340A21 VALIDATION FINDINGS WORKSHEET Page:_3__of_3_'
Field Duplicates Reviewer:; FT

2nd Reviewer: gﬁ

METHOD: 8290

N NA Were field duplicate pairs identified in this SDG?
l YE NA  Were target analytes detected in the field duplicitiﬁirs? (fd)
Concentration {pa/a) +:RED {pala} {po/a) Qualifications
Compound 16 17 <0 Difference Limits {Parent Only)
B 25U 0.57 1.93 s2.5
c 0.33 0.42 0.09 <25
D 0.78 1.1 - 0.32 €25
E 0.46 0.67 0.21 525
F 28 3.7 0.9 <25
G 25 9.5 15.5 5.0 JA DET
H 28 .43 42
I 5.2 8.4 3.2 <25 JA DET
J 28 43 15 $2.5
K 8.8 11 2.2 52.5
L 6.9 11 4.1 525 JIADET
M 1.7 29 1.2 s2.5
N : 1.4 19 0.5 <25
0 26 42 47
P " 19 8 <25
Q 73 120 49
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Lpc #;_2Y34/9A4% ]
SDG #: p_cavi

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:. [/ of /

Reviewer: =7
2nd reviewer: k

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

Y N/A Were all reported results recalculated and verified for all level IV samples?
YN NA Were all recalculated results for detected target compounds agree within 10.0% of the reported results?
Concentration = (AJ(L){OF Example:
(A RREHY }%S) o
A, = Area of the characteristic ion (EICP) for the sample 0. HE& % 5 ) ¥- T/
campound to be measured
A, = Area of the characteristic ion (EICP) for the specific
internal standard
I = Amount of internal standard added in nanograms Canc. = { 36 400 éO) { kA ¥ ( )
(na) CSizzvbbo o5 1999 Na gay3
v, = Volume ar weight of sample extract in miltiliters (ml)
or grams (g).
ARF = Relative Response Factor (average) from the initial = 2. % Y /
calibration 7 3 7’
Df = Dilution Factor,
%S = Percent solids, applicable to soil and solid matrices
anly.
Reported Calcuiated
Concentration Concentration
# Sample ID Compound { ) ( ) Qualification

A o

2;5.7.8 ’TC‘DF

= 497355 [ dwe)

Ysesz /¥ (1.9C) /?-77)(0, 9773 )

/03/[9 A

q
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LDC Report# 24340821

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: August 23, 2010

LDC Report Date: November 22, 2010

Matrix: Soll

Parameters: | Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOH250513
Sample Identification

BDT-3-N-15-2BPC BDT-3-N-15-2BPCMS
BDT-3-N-15-4BPC BDT-3-N-15-2BPCMSD
BDT-3-N-15-6BPC

BDT-3-N-15-8BPC

BDT-3-N-15-10BPC

BDT-3-N-15-12BPC

BDT-3-N-15-14BPC

BDT-3-N-15-16BPC

BDT-3-N-15-18BPC**

BDT-3-N-15-6BPC_FD

BDT-3-N-5-10BPC

BDT-3-N-5-12BPC

BDT-3-N-5-14BPC

BDT-3-N-5-16BPC

BDT-3-N-5-18BPC**

BDT-3-N-5-2BPC

BDT-3-N-5-4BPC

BDT-3-N-5-6BPC

BDT-3-N-5-8BPC_FD

BDT-3-N-5-8BPC

**Indicates sample underwent Stage 4 review

VALOGINTRONOXNGPCS\24340821_T34.D0C 1



Introduction

This data review covers 22 soil samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

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

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

Samples indicated by a double asterisk on the front cover underwent a Stage 4 review. A

Stage 2B review was performed on all of the other samples. Raw data were not evaluated
for the samples reviewed by Stage 2B criteria since this review is based on QC data.

VALOGINYTRONOXNGAPCS\24340821_T34.00C



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK -

X

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A
=}

None

and TDS correctness check performed in accordance with standard Method 1030E.
Indicates the finding is based upon technical validation criteria.
Indicates the finding is related to a protocol/contractual deviation.

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

VAMLOGINATTRONOXNGYPCS\24340B21_T34.00OC 3



[. 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 chrofnatographic
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.

Ill. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

VALOGINYTTRONOXNG\PCS\24340B21_T34.D0OC 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0250288-MB 9f7Mo 1,2,3,4,7,8-HxCDD 0.12 poly All samples in SDG
- 1,2,3,6,7,8-HxCDD 0.086 pa/g GOHR50513
1,2,3,7,8,9-HxCDD 0.13 pglg
1,2,3.4,6,7,8-HpCDD 0.40 paly
ocDh 1.8 po/g
1.2,3,4,7.8-HxCDF 0.14 palg
1,2,3,6,7,8-HxCDF 0.16 palg
2,3,4,6,7,8-HxCDF 0.11 palg
1,2,3,7,8,9-HxCDF 0.10 pgfg
1.2,3,4,6,7,8-HpCDF 0.28 pgfg
OCDF 0.49 pafg

Sample concentrations were compared to concentrations detected in the method blanks as

required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final
Sample Compound Concentration Concentration
BDT-3-N-15-4BPC OCDD 5.1 pg/g 5.1U pg/g
BDT-3-N-15-8BPC 1,2,3,4,7,8-HxCDD 0.46 pg/y 0.48U pofy
BDT-3-N-15-10BPC 1,2,3,4,7 8-HxCDD 0.47 pa/g 0.47U pglg
BDT-3-N-15-12BPC 1,2,3,4,7,8-HxCDD 0.081 pgfy 0.081U pofg
1,2,3,6,7,.8-HxCDD 0.24 pofg 0.24U po/g
1,2,3,7,8,9-HxCDD 0.21 po/g 0.21U pgfg
1.2,3.4,6,7,8-HpCDD 0.92 pg/g 0.92U pafy
oCcDD 3.5 pglg 3.5U pofg
2,3,4,6,7,8-HxCDF 0.35 pgfg 0.35U polg
1,2,3,7,8,9-HxCDF 0.26 pofg 0.26U pofy
BDT-3-N-15-16BPC 1,2,3,4,7,8-HxCDD 0.072 polg 0.072U po/g
1,2,3,6,7,8-HxCDD 0.34 pglg 0.34U pofg
1,2,3,7,8,9-HxCDD 0.20 pglg 0.20U pafg
1,2,3,4,6,7,8-HpCDD 1.8 pofg 1.8U pgfg
1,2,3,6,7,8-HxCDF 0.49 pgfg 0.45U pgfg
2,3,4,6,7,8-HxCDF 0.14 polg 0.14U pafg
1,2,3,7,8,9-HxCDF 0.11 pg/g 0.11U po/g
BDT-3-N-15-18BPC** 1,2,3,4,7,8-HxCDD 0.12 pgly 0.12U pafg
1,2,3,7,8,9-HxCDD 0.43 pg/g 0.43U pa/g
1,2,3.4,7,8-HxCDF 0.56 pg/g 0.56U palfg
1,2,3,6,7 8-HxCDF 0.38 pa/g 0.38U pafg
2,3,4,6,7 8-HxCDF 0.090 pg/g 0.090U pgfg
1,2,3,7,8,9-HxCDF 0.11 pgfg 0.11U pafg
1,2,3,4,6,7,8-HpCDF 1.2 pgig 1.2U pgfg

No field blanks were identified in this SDG.
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V1. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix
as applicable. Although the MS/MSD percent recoveries (%R) and relative percent
differences (RPD) were not within QC limits for several compounds, the LCS percent

recoveries (%R) were within QC limits and no data were qualified.

VIIl. Laboratory Control Samples (LCS)

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

_VII. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

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

Internal Standards

VALOGINATRONCXNGIPCS\24340B21_T34.D0C

Sample %R {Limits) Compound Flag AorP
BDT-3-N-15-4BPC 3C.0CDD 35 (40-135) | OCDD J (all detects) P
UJ {all non-detects)
QCDF J (all detects)
UJ {all non-detects)
BDT-3-N-15-8BPC 3C.1,2,3,4,6,7.8-HpCDD | 33(40-135) | 1,2,3.4,6,7,8-HpCDD J {ali detects) P
%C.0CDD 20 (40-135) | OCDD UJ (all non-detects})
3G-1,2,34,67,8-HpCOF | 31{40-135) | 1,2,3,4,6,7.8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
BDT-3-N-15-10BPC ¥C-1,2,3,4,6,7,8-HpCDD | 35 (40-135) | 1,2,3,4,6,7,8-HpCDD J {all detects) P
BC-0CDD 22 {40-135) | OCDD UJ (all nan-detects)
3C.1,2,3,4,6,7,8-HpCDF | 33(40-135) | 1,2,3.4,6,7.8-HpCDF
1,2,34,7,8,9-HpCDF
OCDF
BDT-3-N-15-12BPC 3¢.0CDD 24 (40-135) | OCDD J (all detects) P
3C-1,2,3,4,6,7,8-HpCOF | 38 (40-135) | 1,2,3,4,6,7,.8-HpCDF | UJ {all non-detects)
1,2,3,4,7,8,9-HpCDF
OCDF
BDT-3-N-15-14BPC BC-0CDD 31 (40-135) | ocDbD J (all detects) P
N UJ (all non-detects)
OCDF J (all detects})
UJ (all non-detects)
BDT-3-N-15-16BPC ¥C-.0CDD 36 (40-135) | OCDD J (all detects) P
UJ {all non-detects)
OCDF J (all detects}
UJ (all non-detects)
6




Sample Internal Standards %R (Limits) Compound Flag AorP

BDT-3-N-15-6BPC_FD | “C-0CDD 35 (40-135) | OCDD J (all detects) P
L (all non-detects)
QOCDF J {all detects)

WJ (all non-detects)

BDT-3-N-5-12BPC BC-0CDhD 36 (40-135) | OCDD J {all detects) P
WJ (all non-detects)
QCDF J (all detects)

WJ (all non-detects)

BDT-3-N-5-14BPC 3C-0CDD 37 (40-135) | OCDD J (all detects) P
UJ {all non-detects)
OCDF J (all detects)

UJ (all non-detects)

BDT-3-N-5-16BPC 3C-0CDD 31 (40-135) | OCDD J(all detecté) P
UJ {all non-detects)
OCDF J (all detects)

UJ (all non-detects)

BDT-3-N-5-18BPC** ®C-0CcDD 34 (40-135) | OCDD J (all detects) P
UJ {all non-detects}
OCDF J (zll detects) '

UJ (all non-detects}

BDT-3-N-5-2BPC ®C-0CDD 31 (40-135) | OCDD J (all detects) P
uJ (all non-detects}
OCDF J (all detects)

UJ {all non-detects)

BDT-3-N-5-8BPC_FD “c-0cDD 36 (40-135) | OCDD J {all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ {all non-detects)

X. Target Compound Identifications

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

Xl. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag AorP
BDT-3-N-15-2BPC 1,2,3,4,6,7,8-HpCDF | Sample result Reported result J (all detects) P
QCDF exceeded should be within J (all detects)

calibration range. | calibration range.
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Sample Compound Finding Criteria Fiag AorP
BDT-3-N-5-4BPC 2,3,7,8-TCDF Sample result Reported result J {all detects) P
1,2,3,4,7,8-HxCDF exceeded should be within J (all detects)
1,2,3,6,7,8-HxCDF calibration range. calibration range. J {all detecls)
1,2,3,4,6,7,8-HpCDF J {all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
QOCDF J (all detects)
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG GOH250513 All compounds reported below the PQL. J (all detects) A
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP

All samples in 8DG
GO0H250513

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

JK (all detects)

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

XIi. System Performance

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

XIIl. Overall Assessment of Data

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

XIV. Field Duplicates

Samples BDT-3-N-15-6BPC and BDT-3-N-15-6BPC_FD and samples BDT-3-N-5-8BPC
and BDT-3-N-5-8BPC_FD were identified as field duplicates. No polychlorinated
dioxins/dibenzofurans were detected in any of the samples with the following exceptions:

Concentration (pg/g)

VALOGINITTRONOXNG\PCS\24340821_T34.00C

RPD Difference
Cempound BDT-3-N-15-6BPC BDT-3-N-15-6BPC_FD (Limits) {Limits) Flags AorP
2,3,7,.8-TCDD 1.5 0.82 - 0.68 (<0.55) | .J {all detects) A
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Concentration (pgig)

VALOGIN\TRONOXNG\PCS\24340B21_T34.D0C

RPD Difference
Gompound BDT-3-N-15-6BPC BDT-3-N-15-6BPC_FD | (Limits) |  (Limits) Flags AorP
1,2,3,7;8-PeCDD 42 23 - 19 (<2.7) - -
1,2,3,4,7,8-HXCDD 1.7 1.6 - 0.1 (s2.7) - -
1,2,3,6,7,8-HxCDD 3.4 3.0 - 0.4 (2.7) . -
1,2,3,7,8,9-HxCDD 2.8 26 - 0.2 (<2.7) - -
1,2,3,4,6,7,8-HpCDD 8.0 9.4 - 0.4 (s2.7) - -
OCDD 9.9 14 - 4.1 (5.5) - -
2,3,7,8-TCDF 41 16 88 (<50} - J {all detects) A
1.2,3,7,8-PeCDF 56 28 67 (=50} - J (all detects) A
2.3.4,7,8-PeCDF 30 15 67 (=50) - J (ali detecis) A
1.2,3.4,7,8-HXCDF 69 59 16 (=50) - - -
1,2,3,6,7,8-HxCDF 49 36 31 (<50) . . .
2,3,4,6,7,8-HxCDF 10 6.9 - 3.1 (=2.7) J {all detects) A
1,2,3,7,8,9-HxCDF 11 6.6 - 4.4 (=2.7) J (all detects) A
1,2,3,4,6,7,8-HpCDF 130 120 8 (s50) - - -
1,2,3,4,7,8,9-HpCDF 68 60 13 (=50} - - -
OCDF 320 350 9 (<50) - - -
Concentration (pg/g)
RPD Difference
Compound BDT-3-N-5-8BPC_FD BDT-3-N-5-88PC (Limits) |  {(Limits) Flags AorP
2,3,7.8-TCDD 1..9 1.1 - 0.8 (<0.52) J (all detects) A
1,2,37,8-PeCDD 438 3.9 . 0.9 (<2.6) . .
1,2,3,4,7,8-HxCDD 2.9 28 - 0.3 (=2.6) - -
1,2,3,6,7,8-HxCDD 5.8 53 - 0.5 (2.6) - -
9




Concentration {pa/g)

VALOGINITRONOXNGWPCS\24340821_T34.00C

RPD Difference
Compound BDT-3-N-5-8BPG_FD BDT-3-N-5-8BPC {Limits) (Limits} Flags AorP
1,2,3,7,8,9-HxCDD 5.7 4.9 - 0.8 (<2.6) - -
1,2,3,4,6,7,8-HpCDD 1§ 19 3 (250) - - -
OoCcDD 21 22 - 1 (5.2) - .
2,3,7,8-TCDF 67 24 95 (=50) - J {all detects) A
1,2,3,7,8-PeCDF 67 49 31 (=50) - - -
2,3,4,7,8-PeCDF 34 26 27 (s50) - - -
1,2,3,4,7,8-HxCDF 110 110 0 (50) - . -
1,2,3,6,7,8-HxCDF 72 71 1 (<50) - - -
2,3,4,6,7,8-HxCDF 16 14 13 (=50) - - -
1,2,3,7,8,9-HxCDF 13 13 0 ($50) - - -
1,2,3,4,6,7,8-HpCDF 240 250 4 (<509 - - -
1,2,3,4,7,8,9-HpCDF 120 110 9 (s50) - - -
OCDF 650 640 2 (s50) - - -
10




Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0OH250513

VALOGINYTRONOXNGPCS\24340821_T34.00C

SDG Sample Compound Flag AorP Reason {Code)

GOH250513 | BDT-3-N-15-4BPC CCDD J (all detects) P Internal standards
BDT-3-N-15-14BPC UJ (all non-detects) (%R) (i)
BDT-3-N-15-16BPC QCDF J (all detects)

BDT-3-N-15-6BPC_FD UJ (all non-detects)
BDT-3-N-5-12BPC

BDT-3-N-3-14BPC

BDT-3-N-5-16BPC

BDT-3-N-5-18BPC**

BDT-3-N-5-2BPC

BDT-3-N-5-8BPC_FD

G0H250513 | BDT-3-N-15-8BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards

BDT-3-N-15-10BPC QOCDD UJ {all non-detects) {%R} (i)
1,2,3,4,6,7.8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
GOH250513 | BDT-3-N-15-12BPC ocbb J (all detects) P Internal standards
1,2,3,4,6,7,8-HpCDF W (all non-detects) {%R) (i}
1.2,3.4,7,8,9-HpCDF
OCDF
GOH250513 | BDT-3-N-15-2BPC 1,2,3,4,6,7,8-HpCDF J {all detects) P Project Quantitation
OCDF J {all detects) Limit (exceeded
range)} (e}
GOH250513 | BDT-3-N-5-4BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,34,7,8-HxCDF J (all detects) Limit (exceeded
1,2,3,6,7,8-HxCDF J (all detects) range} (e)
1,2,3,4,6,7,8-HpCDF J (all detects}
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J {all detects)

GOH250513 | BDT-3-N-15-2BPC All compounds reported J (all detects) A Project Quantiitation
BDT-3-N-15-4BPC below the PGL. Limit (sp}
BDT-3-N-15-6BPC
BDT-3-N-15-8BPC
BDT-3-N-15-10BPC
BDT-3-N-15-12BPC
BDT-3-N-15-14BPC
BDT-3-N-15-16BPC
BDT-3-N-15-18BPC**

BDT-3-N-15-6BPC_FD
BDT-3-N-5-10BPC
BDT-3-N-5-12BPC
BDT-3-N-5-14BPC
BDT-3-N-5-16BPC
BDT-3-N-5-18BPC**
BDT-3-N-5-2BPC
BDT-3-N-5-4BFC
BDT-3-N-5-6BPC
BDT-3-N-5-8BPC_FD
BDT-3-N-5-8BPC
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SDG Sample Compound ' Flag AorP Reason (Code)

GOH250513 | BDT-3-N-15-2BPC All compounds reported JK {all detects) A Project Quantitation
BDT-3-N-15-4BPC by the lab as estimated Limit (k)
BDT-3-N-15-6BPC maximum possible
BDT-3-N-15-8BPC | concentration (EMPC)

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

GOH250513 | BDT-3-N-15-6BPC 2,3,7,8-TCDF J (all detects) A Field duplicates
BDT-3-N-15-6BPC_FD 1,2,3,7.8-PeCDF J (all detects) {RPD} (fd)
2,3,4,7,8-PeCDF J (all detects)
G0H250513 | BDT-3-N-15-6BPC 2,3,7,8-TCDD J (all detects) A Field duplicates
. BDT-3-N-15-6BPC_FD 2,3,4,6,7,8-HxCDF J {all detects) (Difference) (fd)
1,2,3,7,8,9-HxCDF J (all detecis)
GOH250513 | BDT-3-N-5-8BPC_FD 2,3,7,8-TCDD J (all detects} A Field duplicates
BDT-3-N-5-8BPC (Ditference) (fd)
GOH250513 BDT-3-N-5-8BPC_FD 2,3,7,8-TCDF J {all detects) A Field duplicates
BDT-3-N-5-8BPC (RPD) {fd)

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0H250513

Modified Final
SDG ‘Sample Compound Concentration AorP Code

GOH250513 BDT-3-N-15-4BPC OCDD 5.1U pafg A bl
GOH250513 BDT-3-N-15-8BPC 1,2,3,4,7,8-HxCDD . 0.46U pg/g A bl
GOH250513 BDT-3-N-15-10BPC 1,2,3,4,7,8-HxCDD . 0.47U pglg A bl
GOH250513 BDT-3-N-15-12BPC 1,2,3.4,7,8-HxCDD 0.081U py/g A bl

1,2,3,6,7,8-HxCDD 0.24U pg/g

1,2,3,7,8,9-HxCDD 0.21U pg/g

1,2,3,4,6,7,8-HpCDD 0.92U pg/g

OCDD 3.5U pofg

2,3,4,6,7,8-HxCDF 0.35U pofg

1,2,3,7,8,9-HxCDF 0.26U pafg
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Modified Final
SDG Sample Compound Concentration AorP Code
GOH250513 BDT-3-N-15-16BPC 1,2,3,4,7,8-HxCDD 0.072U pg/g A bl
1,2,3,6,7,8-HxCDD 0.34U pgig
1,2,3,7,8,9-HxCDD 0.20U po/g
1,2,3,4,6,7,8-HpCDD 1.9U pofg
1,2,3,6,7,8-HxCDF 0.49U pg/g
2,3,4,6,7,8-HXxCDF 0.14U pgig
1.2,3,7,8,9-HxCDF 0.11U pgfg
GOH250513 BDT-3-N-15-18BPC* | 1,2,3,4,7,8-HxCDD 0.12U pg/g A bt
1,2,3,7,8,9-HxCDD 0.43U pgig
1,2,3.4,7,8-HxCDF 0.56U pg/g
1,2,3,6,7,8-HxCDF 0.38U pg/g
2,3,4,6,7 8-HxCDF 0.090U po/g
1,2,3,7,8,9-HxCDF 0.11U pg/g
1,2,3,4,6,7,8-HpCDF 1.2U polg

Tronox LL.C Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOH250513.

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
' Date 1/ /7//0

LDC #:__24340B21 VALIDATION COMPLETENESS WORKSHEET

SDG #.__G0OH250513 Stage 2B/4 Page:_ Jof /

Laboratory: Test America Reviewer: F7
2nd Reviewer:

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

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

Validation Area Comments
l. Technicat holding times A Sampling dates: 3) 3 \\ J
Il HRGC/HRMS Instrument performance check A j ‘
.| initial calibration A
IV. | Routine calibration#&¥v A
V. | Blanks -SU\J
VI. | Matrix spike/Matrix spike duplicates \S\AJ
VII, | Laboratory control samples FAN LOAS
VIl | Regional quality assurance and guality control N
IX. | Internal standards 6 ]A(
X. | Target compound identifications A Not reviewed for Stage 2B validation.
X1} Compound quantitation and CRQLs ?N Not reviewed for Stage 2B validation.
Xl | System performance A Not reviewed for Stage 2B validation.
Xl | Overall assessment of data .A»
XIV. 1} Field duplicates N P =310 P = \5]_1 ZO
XV. | Field blanks V\) I
Note: A = Acceptable ND = No compounds detected b= Duplicz;te
N = Not providedfapplicable : R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Stage 4 validation .
SOl
1 BDT-3-N-15-2BPC 11 |BDT-3-N-5-10BPC 21 |BDT-3-N-15-2BPCMS 31 O‘L‘S\OW
2 BDT-3-N-15-4BPC . 12 |BDT-3-N-5-12BPC___° 22 |BDT-3-N-15-2BPCMSD 32
3 BDT-3-N-15-6BPC__ 1) 13 |BDT-3-N-5-14BPC 23 33
4 BDT-3-N-15-8BPC 14  |BDT-3-N-5-16BPC 24 34
5 BDT-3-N-15-10BPC 15 |BDT-3-N-5-18BPC* 25 35
& BDT-3-N-15-12BPC 16 |BDT-3-N-5-2BPC 26 36
7 BDT-3-N-15-14BPC 17 |BDT-3-N-5-4B8PC 27 37
8 BDT-3-N-15-16BPC 18 |BDT-3-N-5-6BPC 28 38
g BDT-3-N-15-18BPC** 19 |BDT-3-N-5-8BPC_FD @ i 29 39
10 [ BDT-3-N-15-6BPC_FD () 20 |BDT-3-N-5-8BPC g 30 40
Notes: A&,

24340B21W.wpd



toc#_ X »4opr ) VALIDATION FINDINGS CHECKLIST Page:_/ of %
SDG #__ A+ cows Reviewer: £
4

2nd Reviewer: ¥

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area Yes | No | NA Findings/Comments

All technical holding times were met.

\ 1\

Cooler temperalure crltena was met

[t GC!MS lnstrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

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

Was the mass resolution adequately check with PFK?

NNNENENE

Was the presence of 1,2,8,9-TCDD and 1,3,4.6,8-PeCDF verified?

lik- Initial ¢alibration . © -

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’?

NN

Did all calibration standards meet the lon Abundance Ratio criteria?

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

IV:JGontmu:ng-zcahbratlo

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

AWAN

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

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

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

valldanon comglete less worksheet‘? —T

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 fimits? _ _ -~

R
%I Léfg%ra

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

NI NI

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

DXN-5W80.DOC version 1.0



Loc#_2 4»49 97/) VALIDATION FINDINGS CHECKLIST Page:__Z-of _*-
SDG #: !/-44 et Reviewer: £

2nd Reviewer: k

Vill: Regional Quality Assurance ahd Quality Confral

Were performance evaluation (PE) samples performed?

VWere the performance evaluation (P_E) samples within the acceptance limits?

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

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

X:r.-'l'arget.compound-ldentlﬁcatiokn'.-::'t.

For 2,3,7,8 subslituted cangeners with associated [abeled standards, were the
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the R
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 specira contain all characteristic ions listed in the table attached?

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

v

Was the signal to noise ratio fer 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?

NN NN

Was an acce table fock mass recorded and momlored?

Were the correct internal standard (IS}, quantitation fon 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? 7

n-.n.». it ) v’ %? A ;w’w‘
X & @%”gperformé%e i

T

Field duplicate pairs were identified in this SDG. ' <

Target compounds were detected in the field dupllcates. ‘/ I

Field blanks were identified in this SDG. v

Target compounds were detected in the field blanks. i M

DXN-SW90.DOC version 1.0
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VALIDATION FINDINGS WORKSHEET
Field Duplicates

LDC#: 24340B21 Page:_ 1_of _2_

Reviewer.  FT
2nd Reviewer: ‘Z

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

YIN NA Were field duplicate pairs identified in this SDG?

Y/N NA Were target analytes detected in the field duplicate pairs? (fd)
.Concentration (pg/g) %RSD (palg) (pafg) Qualifications
Compound 3 10 520 Difference Limits (Parent Only)

‘A 15 0.82 0.68 <0.55 JIA det

B 42 23 19 2.7

c 1.7 16 0.1 €27

D 3.4 3.0 0.4 £2.7

E 238 26 0.2 52,7

F 9.0 9.4 0.4 527

G 9.9 14 4.1 <5.5

H 41 16 88 _ JIA det

I 56 28 67 JIA det

J a0 15 67 . JiA det

K 60 - 59 16

L 49 36 31

M 10 6.9 3.1 2.7 JIA det

N 1 6.6 4.4 s2.7 JIA det

o] 130 120 8

P 68 860 13

Q 320 350 9

V:\FIELD DUPLICATES\24340B21.wpd



LDC#._ 24340821

METHOD: 8290

VALIDATION FINDINGS WORKSHEET

Field Duplicates

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

2nd

Page: 2 of 2
Reviewer: FT

Reviewer.___ |/

Cancentration (pg/g) %RSD {pg/g) (rgfa) Qualifications
Compound 19 20 <0 Difference Limits {Parent Only)
A 1.8 1.1 0.8 <0.52 JiA det
B 4.8 3.9 0.9 £2.6
c 29 26 0.3 528
D 5.8 53 0.5 <2.6
E 5.7 4.9 08 $2.6
F 18 19 3
G 21 22 1 5.2
H 67 24 95 JIA det
| 67 49 3
J 34 26 27
K 110 110 0
L 72 71 1
M 16 i4 13
N 13 13 0
o 240 250 4
P 120 110 g
Q 650 640 2

V:\FIELD DUPLICATES\24340B21.wpd
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LOC #:_ 244 340pa2 /
SDG#://‘“ LQ wh

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Reviewer:

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8280)

Page: / of /

2nd reviewetr: ’ ,

N N/A Were alf reported results recalculated and verified for all level IV samples?
N_N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results?
Concentration = 3] Example:
{AJRRFHV }(%S)

A, Area of the characteristic ion (EICP) for the Sample |.D. # 7 o C/Pp

campound to be measured
A, Area of the characteristic ion {EICP) for the specific

internal standard
, Amount of internal standerd added in nanograms Conc, = Lz DC?";’?-‘?—/)CI( ‘-/00 J 1{ ]

(ng) ( 3,0 M i

. 2% .2

v, Volume or weight of sample extract in milliliters (ml) / %S ‘?”2'{ /7)(/0‘ A U)( 0. ‘7 3 7) (/ }é/)

or grams (g).
ARF Relative Response Factor (average) from the initiad = -

calibration 5-~ L/ /
Df Dilution Factor. F a ‘a/
%S Percent solids, applicable to soil and solid matrices

only,

Raportad Calculated
Concentration Concentration
# Sample ID Campound ( ) { ) Qualification
#7437 & Tcor | 3y{eod ( zewo)

(4o /s ool X J.06) (12 20)(@?)9

= .07 e [a.
M7 d
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LDC Report# 24340C21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

 Sample Delivery Group (SDG):

Sample Identification

EB-08252010

VALOGIN\TRONOXNGYPCS\24340C21_TR3.DOC

Tronox LLC Facility,
Henderson, Nevada

August 25, 2010
November 22, 2010
Water
Dioxins/Dibenzofurans
Stage 2B
TestAmerica, Inc.

GOH270547

PCS Additional

Sampling,



Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data Review/Validation
(BRC 2009), the Quality Assurance Project Plan Tronox L.L.C 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 protoco! 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.

VALOGINATRONOXNG\PCS\24340C21_TR3.00C



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; itis 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 contamlnatton
This qualifier is applicable to radiochemistry analysis only.

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

X The analytlcal result is not used for reporting because a more accurate and prec:tse resultis
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.

VALOGINTTRONOXNGYPCS\24340C21_TR3.00C 3



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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

[ll. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

VALOGINITRONOXNGIPCS\24340C21_TR3.DOC



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0246227-MB 9/3/10 1,2,3,4,7,8-HxCDD 1.7 poll All samples in SDG GOH270547
1,2,3,6,7,8-HxCDD (.88 pa/L
1,2,3,7,8,8-HxCDD 1.4 pg/L
1,2,3,4,6,7,.8-HpCDD 2.3 pgil.
OoCcDD 9.0 pg/L
1.2,34,7,8-HxCDF 1.7 pall.
1,2,3,6,7,8-HxCDF 0.68 pg/t.
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,37,8,9-HxCDF 1.8 pg/lL
1,2,3,4,6,7,8-HpCDF 2.8 pg/lL
1.2,3.4,7,8,9-HpCDF 1.5 poil

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

Reported Modified Final

Sample Compound Concentration Congentration
EB-08252010 1.2,3,4,6,7,8-HpCDD 4.7 pgilL 4.7U pgll
1.2,3,4,7,8-HxCDF 1.7 pg/L 17U pgiL
1,2,3,6,7.8-HxCDF 1.2 pg/L: 1.2U pg/il.
1,2,3,4,6,7,8-HpCDF 7.2 pgit 7.2U pafl.

Sample EB-08252010 was identified as an equipment blank. No polychlorinated
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

Sampling
Equipment Blank 1D Date Compound Concentration Associated Samples
EB-08252010 8/25M10 1,2,3,4,6,7,8-HpCOD 4.7 polt. No associated samples in
OCDD 110 pg/L this SDG

! 1.2,3,4,7,8-HxCDF 1.7 po/L

1,2,3,6,7,8-HxCDF 1.2 pgiL

1,2,3,4,6,7,8-HpCDF . 7.2 pglL

OCDF 7.7 palL

VI. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (M8} and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike
and matrix spike duplicate analyses were not performed for this SDG.

VIl. Laboratory Control Samples (LCS)

Laboratory control samp'[es were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VIIl. Regional Quality Assurance and Quality Control

Not applicable.
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IX. Internal Standards

All internal standard recoveries were within QC limits.
X. Target Compound ldentifications

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOH270547 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 GOH270547 All compounds reported as estimated maximum JK (all detects) A
: possible concentration (EMPC).

Raw data were not reviewed for this SDG.

Xll. System Performance

Raw data were not reviewed for this SDG.

XIIl. 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.

VALOGINATRONOXNG\PCS\24340C21_TR3.DCC



Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH270547

EMPC

SDG Sample Compound Flag AorP Reason {Code)
GOH270547 | EB-08252010 All compounds reported J (all detects) A Project Quantitation Limit
' below the PQL. {sp)

GOH270547 | EB-08252010 All compounds reported as JK {all detects) A Project Quantitation Limit

(k)

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

GOH270547
Modified Final
sSDG Sample Compound Concentration AorP Code
GOH270547 | EB-08252010 1,2,3,4,6,7,8-HpCDD 47U pgil. A bl
1,2,3,4,7,8-HxCDF 1.7U pgiL
1,2,3,6,7,8-HxCDF 1.2U pgiL
1,2,3.4,6,7,8-HpCDF 7.2U pgll.

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
GO0H270547

No Sample Data Qualified in this SDG

VALOGIN'TRONOXNG\PCS\24340C21_TR3.DOC 7



Tronox Northgate Henderson j
LDC #__ 24340C21 VALIDATION COMPLETENESS WORKSHEET Date: !/ 29//0

SDG #__G0H270547 Stage 2B Page:_/of /

L aboratory:_Test America Reviewer: Zj
2nd Reviewer:

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

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

Validation Area Comments
I.__| Technical holding times ._(\ Sampling dates: %l 25 ILO
1. HRGC/HRMS Instrument performance check - _f.\.- !
Il | Initial calibration A
IV, | Routine calibrationt&y A
V. | Blanks SwJ/
VI. | Matrix spike/Matrix spike duplicates I\] éL(_. tsatW\rp \,Q_,
VII. | Laboratory control samples A L('_,) ‘
VIl | Regional quality assurance and quality control N
IX. | Internal standards _A
X. | Target compound identifications N
Xl. | Compound guantitation and CRQLs S\N/
Xll. | System performance N
X, | Overall assessment of data A
XIV. | Field duplicates N _
XV. | Field blanks NS W F% - |
Note: A= Acceptéble ND = No 6ompounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
oS
1 | EB-08252010 11 [ 0322 L]- MB 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
g 19 29 39
10 20 30 40
Notes: A e

24340C21W.wpd
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LDC Report# 24340D21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

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

Laboratory:

Tronox LLC Facility, PCS Additional

Henderson, Nevada

Sampling,

August 27, 2010
November 22, 2010
Soil
Dioxins/Dibenzofurans
Stage 2B & 4

TestAmerica, Inc.

Sample Delivery Group (SDG): GOH310579

Sample ldentification

BDT-1-N-20-10BPC
BDT-1-N-20-12BPC
BDT-1-N-20-14BPC
BDT-1-N-20-2BPC
BDT-1-N-20-4BPC
BDT-1-N-20-6BPC**
BDT-1-N-20-8BPC
BDT-1-N-20-10BPC_FD
BDT-1-N-15-10BPC
BDT-1-N-15-12BPC
BDT-1-N-15-14BPC
BDT-1-N-15-8BPC
BDT-1-N-15-2BPC
BDT-1-N-15-4BPC
BDT-1-N-15-6BPC
BDT-1-N-10-10BPC
BDT-1-N-10-12BPC
BDT-1-N-10-14BPC**
BDT-1-N-10-4BPC
BDT-1-N-10-6BPC

BDT-1-N-10-8BPC
BDT-1-N-10-2BPC
BDT-1-N-10-8BPC_FD
BDT-1-N-15-4BPCMS
BDT-1-N-15-4BPCMSD
BDT-1-N-10-8BPCMS
BODT-1-N-10-8BPCMSD

**Indicates sample underwent Stage 4 review

VALOGIN\TRONOXNGYPCS\24340D21_T34.00C
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Introduction

This data review covers 27 soil samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA SW 846 Method 8280 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 gualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical advisory nature.

Samples indicated by a double asterisk on the front cover underwent a Stage 4 review. A

Stage 2B review was performed on all of the other samples. Raw data were not evaluated
for the samples reviewed by Stage 2B criteria since this review is based on QC data.

VALOGINTTRONOXNGYPCS\24340D21_T234.00C 2



The following are definitions of the data qualifiers:

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

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

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

U Indicates the compound or analyte was analyzed for but not detected at or above the stated
limit.
R Data are qualified as rejected. There is a significant potential for the reporting of false

negatives or false positives.

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

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

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

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

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

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

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

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance
and TDS correctness check performed in accordance with standard Method 1030E.

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

None Indicates the data was not significantly impacted by the finding, therefore qualification was
not required. -
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l. Technical Holding Times
All technical holding time requirements were met.

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

lil. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

Method Blank ID Date Compound Concentration Associated Samples

0258355-MB 9/15M10 1,2,34,6,7.8-HpCDD 0.25 pa/g BDT-1-N-10-8BPC
OCDD 1.2 palg BDT-1-N-10-2BPC
2.3,7,8-TCDF 0.17 pg/g BDT-1-N-10-8BPC_FD
1,2,3,7,8-PeCDF 0.15 pg/g
1,2,3,4,7,8-HxCDF 0.38 pa/g
1,2,3,6,7 8-HxCDF 0.20 pg/g
1,2,3,4,6,7,8-HpCDF 0.70 pa/g
1,2,3,4,7,8,9-HpCDF 0.26 pg/g
OCDF 1.2 pglg

0258127-MB 915110 1,2,3,4,6,7,8-HpCOD 0.18 pg/g BDT-1-N-20-10BPC
ocDD 0.93 pg/g BDT-1-N-20-12BPC
1.2,34,7.8-HxCDF 0.15 pg/a BDT-1-N-20-14BPC
1,2,3,6,7,8-HxCDF 0.078 pg/g BDT-1-N-20-2BPC
1,2,3,4,6,7,8-HpCDF 0.27 pg/g BDT-1-N-20-4B8PC
OCDF 0.32 pg/g BDT-1-N-20-6BPC**

BDT-1-N-20-88PC
BDT-1-N-20-10BPC_FD
BDT-1-N-15-10BPC
BDT-1-N-15-12BPC
BOT-1-N-15-14BPC
BDT-1-N-15-8BPC
BDT-1-N-15-2BPC
BDT-1-N-15-4BPC
BDT-1-N-15-6BPC
BDT-1-N-10-10BPC
BDT-1-N-10-12BPC
BDT-1-N-10-14BPC**
BDT-1-N-10-4BPC
BDT-1-N-10-6BPC

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 GCompound Concentration Concentration
BDT-1-N-20-10BPC_FD QCDD ‘ 2.4 pglg 24U palg

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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

VIl. Laboratory Control Samples (LCS)

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

Not applicable.

IX. Internal Standards

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

Sample

Internal Standards

%R (Limits}

Compound

Flag

AorP

BDT-1-N-20-10BPC

3G-1,2,3,4,6,7,8-HpCDD
®C-0CDD
13C-1,2,3,6,7.8-HxCDF
YC-1,2,3,4,6,7,8-HpCDF

31 (40-135)
19 (40-135)
34 (40-135)
26 (40-135)

1,2,3,4,6,7,8-HpCDD
OCDD
1,2,34,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3.4,6,7,8-HxCDF
1,2,3,7,8,9-HxCOF
1,2,3,4,6,7,8-HpCDF
1.2,3,4,7,8,9-HpCDF
OCDF

J (all detects)
Ud (all non-detects)

BDT-1-N-20-12BPC

3C1,2,3,4,6,7,8-HpCDD
PC.0ChD
3¢-1,2,3,6,7.8-HxCDF
3C-1,2,3,4,8,7,8-HpCDF

26 (40-135)
14 {40-135)
34 {40-135)
21 (40-135)

1,2,34,6,7,8-HpCDD
OCDD
1.2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,8-HpCDF
OCDF

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

BOT-1-N-20-14BPC

3C.2.3,7,8-TCDD
13C.1,2,3,7,8-PeCDD
13C.1,2,3,6,7,8-HxCDD
136.1,2,3,4,6,7,8-HpCDD
BC.0CDD
3C-1,2,3,7.8-PeCDF
135.1,2,3,6,7,8-HxCDF
C-1,2,3.4,6.7,8-HpCDF

38 (40-135)
35 (40-135)
28 (40-135)
17 (40-135)
11 (40-135)
31 (40-135)
23 (40-135)
14 (40-135)

2,3,7.8-TCDD
1,2,3,7,8-PeCDD
1,.2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
ocDD
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7 8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1.2,3,4,7,8,9-HpCDF
OCDF

J {all detects)
UJ (alf non-detecis)

BDT-1-N-20-2BPC

3C-1,2,3,6,7,8-HxCOD
C.1,2,3,4,6,7,8-HpCDD
BC.QChD
3G.1,2,3,6,7,8-HxCDF
3C.1,2,3,4,6,7,8-HpCDF

36 (40-135)
31(40-135)
17 (40-135)
32 (40-135)
25 {40-135)

1,2,3.4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3.4,6,7.8-HpCDD
OCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXCDF
2,3,4.6,7,8-HxCDF
1,2,3,7,8,9-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3.4,7,8,9-HpCDF
OCDF

J {all detects)
UJ {all non-detects)
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Sample

Internal Standards

%R (Limits)

Compound

Flag

AorP

BDT-1-N-20-4BPC

3¢-1,2,3,4,6,7,8-HpCDD
¥C.0CchD
%.1,2,3,6,7,8-HxCDF
3C-1,2,3,4,6,7,8-HpCDF

39 (40-135)
20 (40-135)
35 (40-135)
29 (40-135)

1,2,3,4,6,7,8-HpCOD
OCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCOF
1,2,34,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCOF
QCDF

J (all detects)
L (all non-detects)

BDT-1-N-20-6BPC**

*C.0CDD
3C-1,2,3,6,7,8-HxCDF
#C-1,2,3,4,6,7,8-HpCDF

17 (40-135)
36 {40-135)
32 (40-135)

OCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,.7,8,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

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

BDT-1-N-20-8BPC

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

39 (40-135)
19 {40-135)
37 {40-135)
31 (40-135)

1,2,3,4,6,7,8-HpCDD
OCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,34,7,8,9-HpCOF
OCDF

J {all detects)
UJ (@l non-detects)

BOT-1-N-20-10BPC_FD

3C.1,2,3,4,6,7,8-HpCDD
8C.0CDD
8C1,2,3,6,7,8-HxCDF
8C.1,2,3,4,6,7,8-HpCOF

28 (40-135)
15 (40-135)
32 (40-135)
21 (40-135)

1,2,3,4,6,7,8-HpCOD
oCcDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7.8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

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

BDT-1-N-15-10BPC

1%C.1,2,3,4,6,7,8-HpCDD
¥C-0CDD
¥(-1,2,3,6,7,8-HxCDF
¥(-1,2,3,4,6,7,8-HpCDF

36 (40-135)
21 (40-135)
36 (40-135)
29 (40-135)

1,2,3,4,6,7,8-HpCDD
OCcDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1.2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

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

BOT-1-N-15-12BPC

%C.1,2,3,4,6,7,8-HpCDD
BC.0CDD
C-1,2,3,6,7,8-HXCDF
3¢.1,2,3,4,6,7,8-HpCOF

30 (40-135)
22 (40-135)
39 (40-135)
27 (40-135)

1,2,3,4,6,7,8-HpCOD
0CDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7.8,9-HpCDF
OCDF

J (all detects)
UJ (all non-detects)
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Sample Internal Standards %R (Limits) Compound Flag AorP
BDT-1-N-15-14BPC 3G-1,2,3,4,6,7,8-HpCDD | 21(40-135) | 1,2,3,4,6,7,8-HpCDD J {all detects) P
B¥c.0CcDD 14 (40-135) | OCDD UJ (all non-detects)
3C-1,2,3,6,7,8-HxCOF 35 (40-135) | -1,2,3.4,7,8-HXCDF
3¢-1,2,3,4,6,7,8-HpCDF | 18(40-135) | 1,2,3,6,7.8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3.4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
BDT-1-N-15-8BPC *C.0CcDD 31 (40-135) | OCDD J (all detects) P
UJ (all non-detects}
QCDF J (all detects)
UJ (all non-detects)
BDT-1-N-15-2BPC 3¢.0CDD 29 (40-135) | OCDD J fall detects) P
WJ (ali non-detects)
OCDF J (all defects)
UJ (alt non-detects)
BDT-1-N-15-4BPC 3¢-1,2,3,4,6,7.8-HpCDD | 30 (40-135) | 1,2,3,4.6,7,8-HpCDD J (all detects) P
2C.oCcDD 20 (40-138) | OCDD U {all non-detects)
3(C.1,2,3,6,7,8-HXxCDF 35(40-135) | 1,2,3.4,7.8-HxCDF
3C-1,2,3,4,6,7,8-HpCDF | 25(40-135) | 1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,8-HpCDF
QCDF
BDT-1-N-15-6BPC 3¢-1,2,3,4,6,7,8-HpCDD | 34 (40-135) | 1,2,3.4,6,7,8-HpCDD J (all detects) P
Bc.0CcDhD 20 (40-135) | OCDD UJ (all non-detects)
3C.1,2,34,6,7,8-HpCDF | 32(40-135) | 1,2.3.4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
QOCDF
BDT-1-N-10-10BPC ®¥C.QCDD 30 (40-135) | OCDD J (all detects) P
C-1,2,3,4,6,7,8-HpCDF | 39{40-135) | 1,2,3,4,6,7,8-HpCDF | UJ (all non-detects)
1,2,3,4,7,8,8-HpCDF
OCDF
BDT-1-N-10-12BPC 3C1,2,3,4,6,7,8-HpCDD | 36 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
¥C.0CDD 28 (40-135) | OCDD Ud (all non-detects)
3C-1,2,3,4,6,7,8-HpCDF | 36(40-135) | 1.2,3,4.6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
BDT-1-N-10-14BPC** ®C-1,2,3,4,6,7,8HpCDD | 26(40-135) | 1,2.3,4,6,7,8-HpCDD J (all detects) P
“C.0CchD - | 1840-135) | ocDD UJ {all non-detects)
3C1,2,3,4,6,7,8-HpCDF | 27 (40-138) | 1,2,3.4,6,7,8-HpCDF
1,2,3,4,7,8,8-HpCDF
OCDF
BDT-1-N-10-4BPC * 8C-1,2,3,4,6,7,8-HpCDD | 39 (40-135) | 1,2,3,4,6,7,8-HpCDD J {all detects) P
B3C.0CDhD 20 (40-135) | OCDD UJ (all non-detects)
#C-1,2,3,4,6,7,8-HpCDF | 38 (40-135) | 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
8




Sample Internal Standards %R (Limits) Compound Flag AorP
BDT-1-N-10-6BPC *C-1,2,34,6,7,8-HpCDD | 25(40-135) | 1,2,3,4.6,7,8-HpCDD J (all detects) P
©C.OCDD 17 (40-135) | OCDD UJ (all non-detects)
C-1,2,3,4,6,7,8-HpCDF | 10 (40-135) | 1,2.3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
BDT-1-N-10-8BPC Bc.0CDhD 25 (40-135) | OCDD J {all detects) P
PC-1,2,3,4,6,7,8-HpCDF | 39 (40-135) | 1,2,3,4,6,7,8-HpCOF | UJ (all non-detects)
1,2,3,4,7,8,9-HpCDF
OCDF
BDT-1-N-10-2BPC ¥¢-1,2,3,4,6,7,8-HpCDD | 25(40-135) | 1,2,3.4.6,7,8-HpCDD J (all detects) P
C-0CDD 17 (40-135) | OCDD UJ (all non-detects)
3C-1,2,3,4,6,7,68-HpCDF | 26 (40-135) | 1,2,3,4.6,7,8-HpCDF
1,2,3,4,7,8,8-HpCDF
OCDF
BDT-1-N-10-8BPC_FD | ¥C-1,2,3,4,6,7,8-HpCDD | 32 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
3C-0CDhD 18 (40-135) | OCDD LJ (all non-detects)
©®C-1,2,34,6,7,8-HpCDF | 31{40-135) | 1,2,3,4.6,7,8-HpCOF
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
Stage 4 review was performed. Raw data were not evaluated for the samples reviewed by
Stage 2B criteria.

Xl. Project Quantitation Limit

All compound quantitation and PQLs were within validation criteria W|th the following
exceptions:

Sample Compound Finding Criteria Flag AorP
BDT-1-N-20-14BPC 2,3,7,8-TCDF Sample result Reported result should J (2ll detects) P
BDT-1-N-10-10BPC 1.2,3,4,6,7,8-HpCOF exceeded be within calibration J (all detects)
BDT-1-N-10-12BPC 1,2,3,4,7,8,9-HpCDF calibration range. | range. J (all detects)
BDT-1-N-10-68PC OCDF J (all detects)
BOT-1-N-20-2BPC OCDF Sample result Reported result should J (all detects) P
BDT-1-N-15-8BPC exceeded be within calibration
BDT-1-N-10-8BPC calibrafion range. range.

BDT-1-N-10-8BPC_FD

BDT-1-N-15-10BPC 1,2,3,4,6,7,8-HpCDF Sample result Reported result should J (all detects) P
1,2,3,4,7,8,9-HpCDF exceeded be within calibration J (all detects)
OCDF calibration range. | range. J (all detects)
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Sample Compound Finding Criteria Flag AcrP
BDT-1-N-15-12BPC 1,2,3,4,6,7,8-HpCDF Sample result Reported result should J {(all detects) P
BDT-1-N-15-14BPC OCDF exceeded be within calibration J (all detects)

calibration range. range.

BDT-1-N-15-2BPC 2,3,7.8-TCDF Sample result Reported result should J (all detects) P

BDT-1-N-10-4BPC 1,2,3,7,8-PeCDF exceeded be within calibration J (all detects)

BDT-1-N-10-2BPC 1,2,3,4,7,8-HxCDF calibration range. range, J (all detects)
1,2,3,6,7,.8-HxCDF J (all detects)
1.2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J {all detects})
OCDF J (all detects)

BDT-1-N-15-4BPC 2,3,7,8-TCDF Sample result Reported result should J(all detects} | P

BDT-1-N-10-14BPC** 1,2,3,4,7,8-HxCDF exceeded be within calibration J (all detects)
1,2,3,4,6,7,8-HpCDF calibration range. range, J (all detects)
1,2,3,4,7,8,9-HpCDF J {all detects)
QCDF

BDT-1-N-15-6BPC 1,2,3,4,6,7,8-HpCDD Sample result Reported result should J (all detects) P
2,3,7,8-TCDF exceeded be within calibration J {all detects)
1,2,3,7,8-PeCDF calibration range. range. J {all detects)
2,3,4,7,8-PeCDF J {all detects)
1,2,3,4,7,8-HxCDF J {all detects)
1,2,3,8,7,8-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)
QOCDF J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOH310579 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Compound Flag AorP
All samples in SDG All compounds reported by the lab as estimated JK (ali detects) i A
GOH310579 maximum possible concentration {(EMPC)

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

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

VALOGINTTRONOXNG\PCS5\24340D21_T34.D0C 10



XIll. Overall Assessment of Data

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

XIV. Field Duplicates

Samples BDT-1-N-20-10BPC and BDT-1-N-20-10BPC_FD and samples BDT-1-N-10-

8BPC and BDT-1-N-10-8BPC_FD were identified as field duplicates. No polychlorinated
dioxins/dibenzofurans were detected in any of the samples with the following exceptions:

VALOGINYTRONOXNGIPCS\24340D21_T34.00C

Concentration {pg/g)
RPD Difference
Compound BDT-1-N-20-10BPC | BDT-1-N-20-10BPC_FD | {Limits} {Limits) Flags AorP
1,2,3,7.8-PeCDD 0.35 0.41 - 0.06 (£0.55) - -
1,2,3,4,7,8-HxCDD 0.35 0.19 - 0.16 (s2.8) - -
1,2,3,6,7,8-HxCDD 0.40 0.44 - 0.04 (2.8) - -
1,2,3,7,8,9-HxCDD 0.40 0.41 - 0.01 {2.8) - -
1,2,3,4,6,7,8-HpCDD 1.9 14 - 0.5 (s2.8) - -
OCDD 8.8 24 - 6.4 (<5.5) J (all detects) A
2,3,7.8-TCDF 25 24 - 0.1 (20.55) - -
1,2,3,7,8-PeCOF 3.9 38 - 0.1 (s2.8) - -
2,3,4,7,8-PeCDF 2.0 2,0 - 0 (<2.8) - -
1,2,3.4,7, 8-HxCDF 7.8 7.7 - 0.1{<2.8) - -
1,2,3,6,7,8-HxCDF 5.3 4.8 - 0.5 (s2.8} - -
2,3,4,6,7,8-HxCDF 0.94 1.1 - 0.16 (2.8) - -
1,2,3,7.8,9-HxCDF 1.1 1.0 - 0.1' (<2.8) - -
1,2,3.4,6,7,8-HpCDF 20 20 0 (=50) - - -
1,2,3.4,7,8,9-HpCDF 12 12 - " 0(s2.8) - -
QCDF 50 45 11 (£50) - - -
11




Concentration (pg/g)

VALOGIN\TRONOXNG\PCS\24340D21_T34.00C

RPD Difference
Compound BDT-1-N-10-8BPC BDT-1-N-10-8BPC_FD {Limits}) {Limits} Flags AorP
2,3,7,8-TCOD 3.1 26 0.5 {s0.52) - -
1,2,3,7,8-PeCDD 10 9.3 - 0.7 (s2.6) - -
1,2,3,4,7,8-HxCDD 6.0 7.1 - 1.1(=2.6) - .
1,2,3,8,7,8-HxCDD 13 14 7 (s50) - - -
1,2,3,7,8,8-HxCDD 8.6 11 - 2.4 (2.6} - -
1,2,3,4,6,7,8-HpCDD 49 58 17 (s50) - - -
“||locbD 53 50 11 (<50) - - -
2,3,7,8-TCDF 60 62 3 (<50) . - "
1,2,3,7,8-PeCDF 130 160 21 (£50) - - -
2,3,4,7,8-PeCDF 68 84 21 (50) - - -
1,2,3,4,7,8-HxCDF 300 310 3 (£50) - - -
1‘.2,3.6,7,8-HxCDF 210 210 0 (s50) - - -
2,3,4,6,7,8-HxCDF 35 41 16 (<50} - - -
1,2,3,7,8,9-HxCDF 36 39 8 (<50) - - -
1,2,3,4,6,7.8-HpCDF 780 960 21 (S50} - - -
1,2,3,4,7,8,9-HpCDF 350 400 13 (£50) - - -
OCD_F 2100 2600 21 (=50} - - -
12




Tronox LL.C Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH310579

SDG

Sample

Compound

Flag

AorP

Reason {Code)

GOH310579

BDT-1-N-20-10BPC
BDT-1-N-20-12BPC
BDT-1-N-20-4BPC
BDT-1-N-20-8BPC
BDT-1-N-20-10BPC_FD
BDT-1-N-15-10BPC
BDT-1-N-15-12BPC
BDT-1-N-15-14BPC
BDT-1-N-154BPC

1,2,3,4,6,7,8-HpCDD
oCDD
1,2,3,4,7,8-HXCDF
1,2,3.6,7,8-HXCDF
2,3,4,6,7,8-HxCDF
1,2.3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

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

[nternal standards
(%4R) (i)

GOH310579

BDT-1-N-20-14BPC

2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3.4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3.4,6,7,8-HpCDD
oCDoD
1.2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1.2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1.2,3,4,7,8,9-HpCDF
OCDF

J (2l detects)
UJ (all non-detects)

Internal standards
(%R) (i)

GOH310579

BDT-1-N-20-2BPC

2,3,4,7,8-HXCDD
,3,6,7,8-HxCDD
:3,7,8,9-HxCDD
,3,4,6,7,8-HpCDD
OCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8.9-HpCDF
OCDF

1

1.2
1,2
1,2

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

Internal standards
(%R) (i}

GOH310579

v

BDT-1-N-20-6BPC*

0CbD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,.2,3,4,6,7,8-HpCOF
1,2,34,7,8,9-HpCDF
OCDF

J {all delects)
W (&l non-detects)

Internal standards
(%R) (i)

GOH310579

BDT-1-N-15-8BPC
BDT-1-N-15-2BPC

0OCDD
OCDF

J (all detects)
UJ (all non-detects}
J {all detects)
WJ (all non-detects)

Internal standards
(%R} (1)

VALOGINWTRONOXNGIPCS\24340D21_T34.D0OC
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2,3,4,7,8-PeCDF
1,2,3,4,7.8-HxCDF
1,2,3,6,7,8-HxCDF
1.2,3.4,6,7,8-HpCOF
1,2,3,4,7,8,8-HpCDF
OCDF

J {all detecls)
J (all detects)
J {all detects)
J {all detects)
J {all detecls)
J {all detects)

SDG Sample Compound Flag AorP Reason (Code)

GOH310579 | BDT-1-N-15-6BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards
BDT-1-N-10-12BPC OCDD UJ (all non-detects}) (%R} (i)
BDT-1-N-10-14BPC** 1,2,3,4,6,7,8-HpCDF
BDT-1-N-10-4BPC 1,2,3,4,7,8,9-HpCDF
BDT-1-N-10-6BPC OCDF
BDT-1-N-10-2BPC
BDT-1-N-10-8BPC_FD

GOH310579 | BDT-1-N-10-10BPC OCDD J {all detects) P Internal standards
BDT-1-N-10-8BPC 1,2,3,4,6,7,8-HpCOF UJ {all non-detects) . (%R} {i)

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

GOH310579 | BDT-1-N-20-14BPC 2,3,7,8-TCDF J (all detects} P Project Quantitation
BDT-1-N-10-10BPC 1,2,3,4,6,7,8-HpCDF J (alf detects) Limit (exceeded
BDT-1-N-10-12BPC 1,2,3,4,7,8,9-HpCDF J (all detects) range) (e)
BDT-1-N-10-6BPC OCDF J {all detects)

GOH310579 | BDT-1-N-20-2BPC OCDF J {all detects) P Project Quantitation
BDT-1-N-15-8BPC Limit (exceeded
BOT-1-N-10-8BPC range) (e}
BDT-1-N-10-8BPC_FD

GOH310579 | BDT-1-N-15-10BPC 1,2,3,4,6,7,8-HpCDF J {all detecls) P Project Quantitation

1,2,3,4,7,8,9-HpCDF J {all detects) Limit (exceeded
OCDF J {all detects) range) (e)

GOH310579 | BDT-1-N-15-12BPC 1,2,3,4,6,7,8-HpCDF J (all detects) P Project Quantitation

BDT-1-N-15-14BPC OCDF J (all detects) Limit (exceeded
range) (e)

GOH310578 | BDT-1-N-15-2BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
BDT-1-N-10-4BPC 1,2,3,7,8-PeCDF J (all detects) Limit (exceeded
BDT-1-N-10-2BPC 1,2,3,4,7,8-HxCDF J (all detects) range) (e}

1,2,3,6,7,8-HxCDF J (all detects)
1.2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

GOH310579 | BDT-1-N-15-4BPC 2,3,7,8-TCDF J {all detects) P Project Quantitation

BDT-1-N-10-14BPC** 1,2,3,4,7,8-HxCDF J {all detects) Limit (exceeded
1,2,3,4,6,7,8-HpCDF J (all detects) range} (e}
1.2,3,4,7,8,9-HpCDF J (all detects)

OCDF

GOH310579 | BDT-1-N-15-6BPC 1,2,3,4,6,7,8-HpCDD J {all detects) P Project Quantitation
2,3,7.8-TCDF J {all defects) Limit (exceeded
1,2,3,7,8-PeCDF J (all detects) range) (e}

VALOGINITRONOXNGIPCS\24340D21_T34.D0C
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SDG

Sample

Compound

Flag AorP

Reason {Code)

GOH310579

BDT-1-N-20-10BPC
BDT-1-N-20-12BPC
BDT-1-N-20-14BPC
BDT-1-N-20-2BPC
BDT-1-N-20-4BPC
BDT-1-N-20-6BPC**
BDT-1-N-20-8BPC
BDT-1-N-20-10BPC_FD
BDT-1-N-15-10BPC
BDT-1-N-15-12BPC
BDT-1-N-15-14BPC
BDT-1-N-15-8BPC
BDT-1-N-15-2BPC
BDT-1-N-15-4BPC
BDT-1-N-15-6BPC
BDT-1-N-10-10BPC
BDT-1-N-10-12BPC
BDT-1-N-10-14BPC**
BDT-1-N-10-4BPC
BDT-1-N-10-6BPC
BDT-1-N-10-8BPC
8DT-1-N-10-2BPC
BDT-1-N-10-8BPC_FD

All compounds reported
below the PQL.

J (all detects) A

Project Quantitation
Lirnit (sp)

GOH310579

BDT-1-N-20-10BPC
BDT-1-N-20-12BPC
BDT-1-N-20-14BPC
BDT-1-N-20-2BPC
BDT-1-N-20-4BPC
BDT-1-N-20-6BPC**
BDT-1-N-20-8BPC
BDT-1-N-20-10BPC_FD
BDT-1-N-15-10BPC
BDT-1-N-15-12BPC
BDT-1-N-15-14BPC
BDT-1-N-15-88BPC
BDT-1-N-15-2BPC
BOT-1-N-15-4BPC
BDT-1-N-15-6BPC
BDT-1-N-10-10BPC
BDT-1-N-10-12BPC
BDT-1-N-10-14BPC*
BDT-1-N-10-4BPC
B8DT-1-N-10-6BPC
BDT-1-N-10-8BPC
BDT-1-N-10-2BPC
BDT-1-N-10-8BPC_FD

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

JK (all detects) A

Project Quantitation
Lirmit (k)

GOH310579

BDT-1-N-20-10BPC
BOT-1-N-20-108PC_FD

QCcDD

J {all detects) A

Field duplicates
{Difference) {fd)

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG

GOH310579
Modified Final
SDG Sample Compound Concenfration AorP Code
GOH310579 BDT-1-N-20-10BPC_FD | OCDD 2.4U pglg A bl
15
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOH310579.

No Sample Data Qualified in this SDG

VALOGIMTRONOXNG\PCS\24340D21_T34.D0OC 16



Tronox Northgate Henderson
VALIDATION COMPLETENESS WORKSHEET
Stage 2B/4

LDC #.__24340D21

SDG #:_ G0OH310579
Laboratory._Test America

Date: //420// v
_/

Page:_ /of

Reviewer:; 7
2nd Reviewer: 95

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

METHOCD: HRGC/HRMS Dicxins/Dibenzofurans (EPA SW 846 Method 8290) .

Validation Area Comments
I. | Technical holding times A Sampling dates: % } 17 u:@)
i 1. HRGC/HRMS Instrument performance check A !
.| initial catibration A
IV, | Routine calibrationtcy* A
V. | Blanks S
Vi. | Matrix spike/Matrix spike duplicates ‘-SM}
VIl | Laboratory control samples AN LeS
VIl | Regional quality assurance and quality control N
IX. ] Internal standards SLA/
X. | Target compound identifications A Not reviewed for Stage 2B validation.
Xl. | Compound quantitation and CRQLs 3 W Not reviewed for Stage 2B validation.
Xll. | System performance A Not reviewed for Stage 2B validation.
XL | Overall assessment of data A
XIV. | Field duplicates W 1D I \Y q,]l 27
XV. | Field blanks ,\)
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Stage 4 validation

St l
1\ | BDT-1-N-20-10BPC P 11 1{BDT-1-N-15-14BPC 21 ¥{BDT-1-N-10-8BPC P! 311 GO-S‘B\L‘LV\B
2 | BDT1-N.20-128PC 12 | |BDT-1-N-15-8BPC 22 YeoT-1-N-10.28PC 3| 05355 —AD
3 | | BDT-1-N-20-14BPC 13 ! BDT-1-N-15-2BPC 232 BDT-1-N-10-8BPC_FD 93 33
4 || BDT-1-N-20-2BPC 14 f BDT-1-N-15-4BPC 24 |BDT-1-N-15-4BPCMS 34
5 ! BDT-1-N-20-4BPC 15 ) BDT-1-N-15-6BPC 25 |BDT-1-N-15-4BPCMSD 35
G ' BDT-1-N-20-6BPC*™ 16 }|BDT-1-N-10-10BPC 26 |BDT-1-N-10-8BPCMS 36
7 1] BDT-1-N-20-8BPC 17 IBDT-1-N-10-12BPC 27 |BDT-1-N-10-8BPCMSD 37
8 1| BDT-1-N-20-10BPC FDP 18 ¥BDT-1-N-10-14BPC™ 28 38
9 1| BDT-1-N-15-10BPC 19 | {BDT-1-N-10-4BPC 29 32
10 i BDT-1-N-15-12BPC 20 ] {BDT-1-N-10-8BPC 30 40
Notes:]{)\

24340d21W.wpd



LDC # 24 40D VALIDATION FINDINGS CHECKLIST Page._ / of *
SDG #: //44 Casnin Reviewer: 2

2nd Reviewer; g

Method: Dioxins/Dibenzofurans {EPA SW 846 Method 8290

Validation Area Yes | No | NA FindingsiComments

All technical holding times were met.

Cooler temperature crlterla was met

II GCIMS Instrumenl performance ‘chétk

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

Is the static resoiving power at [east 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?

!II {nitial callbrallon

Was the initial calibration performed at § concentration levels?

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

Did all calibration standards meet the lon Abundance Ratio crileria?

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

NRRTY [SSOR [

IV Gontiruing-calibratio

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

\

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

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

Was a method blank associated with every sample in this SDG? —T1

Was a method blank performed for each matrix and concentration?

Was there contamination in the method blanks? If yes, please see the Blanks
valldatlon comgleteness worksheet'?

Were a matrix spike (MS) and matrix spike duplicate (MSD} analyzed for each mafrix
in this SDG? !f no, indicate which matrix doas not have an associated MSMSD. Soil / |—""
Water.

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

.gRPD!wﬂh!n the QC |lmlt5 _‘_

Was an LCS analyzed for this SDG? L
/

Was an LCS analyzed per extraction batch?

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

\

DXN-5W30.DOC version 1.0



Loc#_ > 1D 2\ VALIDATION FINDINGS CHECKLIST Page: 2-of -
SDG#: fd etatn Reviewer: Vi

2nd Reviewer: g

Vil Regional Qusality Asstirance and Quality Confral . 2.~

Woere performance evaluation (PE) samples performed?

AN

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

al‘standard

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

Was the mmtmum S/N ratio of ail mternal standard peaks > 10'?

X—.: Target compaund. 1denhﬂcal:onz-.:___ T

For 2,3,7.8 substituted congeners with associated Jabeled 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 routing ¢alibration?

L]

1

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 atiached?

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

Was tha signal to noise rafio for each target compound and iabeled standard > 2.57

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

]

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

v

NAAENANNER

Was an acceptab!e lock mass recorded and momtored'?

omipoln

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

\

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and
dry weight fac!ors applicable to fevel 1V validation?

%&rﬁ%ﬁ Eﬁs

e

\

Field duplicate pairs were identified in this SDG, —

Target compounds were detected in the field dup[lcates

Field blanks were identified in this SDG. ]

Target compounds were detected in the field blanks. v

DXN-SW20.DOC version 1.0
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LDC#:24340D21

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

VALIDATION FINDINGS WORKSHEET

Field Duplicates

YN NA Were field duplicate pairs identified in this SDG?

I

Pagie:'_Lon\‘ |

Reviewer: -~
2nd Reviewer: I ’

S

YN NA Were target analytes detected in the field duplicate pairs? (fd)
' ﬁ// %\Q
Concentration {pg/g) %WRSD {pgl/g) (pgig) Qualifications
Compound 1 8 <20 Difference Limits {Parent Only)

B 0.35 0.41 0.06 <0.55

c 0.35 0.19 0.16 2.8

D 0.40 0,44 0.04 2.8

E 0.40 0.41 0.01 2.8

F 1.9 1.4 0.5 <28

G 8.8 2.4 6.4 <55 JIA det

H 2.5 2.4 0.1 <0.55

1 39 38 0.1 2.8

J 2,0 2.0 0 <28

K 7.8 7.7 0.1 2.8

L 5.3 4.8 0.5 2.8

M 0.94 1.1 0.16 2.8

N 1.1 1.0 0.1 <28

o] 20 20 0

P 12 12 0 - 2.8

Q 50 45 11

VAFIELD DUPLICATES\24340D21.wpd

Y



LDC#:_24340D21 VALIDATION FINDINGS WORKSHEET
. Field Duplicates

METHOD: 8280

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

. Page:Zof__

' d

2nd Reviewer:

Reviewer: E

(fd)

N
Concentration (pg/g) %‘RSD’{J%; {po/g) (po/g) Qualifications
Compound 21 23 0 Difference Limits {Parent Only)

A 3.1 26 0.5 30.52

B 10 9.3 0.7 52.6

c 6.0 7.1 1.1 <26

D 13 14 7

E 8.6 11 24 526

F 49 58 17

G 53 59 11

H 60 62 3

| 130 160 21

J 68 B4 21

K 300 310 3

L 210 210 0

M 35 41 16

N 36 39 8

o} 780 960 21

P 350 400 13 .

Q 2100 2600 21

VAFIELD DUPLICATESY24340D21.wpd
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LDC #: Y 34002/ VALIDATION FINDINGS WORKSHEET Page:_ / of /
SDG #: gL caetn Sample Calculation Verification Reviewer: F7

2nd reviewer: 94

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

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

Concentration = (A }{1 }(DF} Example:
(A RAF)(V,)(%S)
A, = Area of the cheracteristic ion (EICP) for the Sample 10, Hl OCcpP -~
compound to be measured R
AL = Area of the characteristic ion (EICP) for the specific
internal standard
1 =  Amount of internal standard added in nanograms Cone, = (¥ Y0520y ¢ ¢00 ) (
(ng) W#él}ﬂﬁﬁ ¥ ( /- 37 ){/gg\_, )(O ?(/?
v, =  Volume ar weight of sample extract in milliliters (mi)
or grams (g). M
RRF = Relative Response Factor (average) from the initial = .
calibration
o = Dilution Factor. V212 /3 ;l
%S = Percent solids, applicable to soil and soild matrices
only,
Reported Calculated
Concentration Concantration
# Sample ID Compound ( ) { ) Qualification

#o  2,3,7.8 TPF  (|PB23s)
= 20749736 |(rwwo D
£3637721% (.04 )(/a.sr) L/a.?sf‘ﬂ

|| = 7-2 pa A9
' - /U’y’

RECALCaO0.21



LDC Report# 24340E21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Henderson, Nevada
Collection Date: ’ August 27, 2010
LDC Report Date: November 23, 2010
Matrix: Soil
Parameters: Dioxins/Dibenzofurans
Validation Level: Stage 2B & 4
Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOH310592
Sample ldentification

BDT-1-N-5-10BPC
BDT-1-N-56-12BPC
BDT-1-N-5-14BPC**
BDT-1-N-5-8BPC_FD
BDT-1-N-5-8BPC
BDT-1-N-5-2BPC
BDT-1-N-5-4BPC
BDT-1-N-5-6BPC
BDT-1-8-20-10BPC
BDT-1-8-20-12BPC
BDT-1-S-20-14BPC**
BDT-1-8-20-2BPC
BDT-1-8-20-4BPC
BDT-1-5-20-6BPC
BDT-1-8-20-8BPC
BDT-1-S-20-14BPC_FD
BDT-1-S-20-4BPCMS
BDT-1-8-20-4BPCMSD

**Indicates sample underwent Stage 4 review
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Introduction

This data review covers 18 soil samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

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

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

Samples indicated by a double asterisk on the front cover underwent a Stage 4 review. A

Stage 2B review was performed on all of the other samples. Raw data were not evaluated
for the samples reviewed by Stage 2B criteria since this review is based on QC data.

VILOGINYFRONOXNG\PCS124340E21_T34.D0OC



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; itis 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.

ud 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 resultis
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.

VALOGIN\TRONOXNGWPCS\24340821_T34.00C 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.

lll. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

VALOGINVTRONOXNG\PCS\24340E21_T34.00C 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0259192-MB 9/16/10 1.2,3,4,6,7,8-HpCDD 0.28 pg/g All samples in SDG
QCcDD 0.53 pa/g GOH310592
1,2,3,6,7,8-HxCDF 0.083 pgig
2,3,4,6,7,8-HxCDF 0.071 pgfg
1,2,3,7,8,9-HxCDF 0.093 palg
1,2,3,4,6,7, 8-HpCDF 0.15 pgfg
1,2,3,4,7,8,9-HpCDF 0.11 pg/g
OCDF 0.21 pglg

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

Reported Modified Final

Sample Compound Concentration Concentration
BDT-1-8-20-10BPC 1,2,3,4,6,7,8-HpCDD 1.2 pofg 1.2U pgig
BDT-1-5-20-2BPC 1,2,3,4,6,7,8-HpCDD 0.96 pafg 0.98U pglg
1,2,3,7,8 9-HxCDF . 0.39 pafg 0.38U pg/g
BDT-1-8-20-4BPC | 1,2,3,4,6,7.8-HpCDD 0.59 pg/g 0.59U pa/g
ocDD 2.6 pg/g 2.6U pg/g

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates -

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

VIi. Laboratory Control Samples (LCS)

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

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

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

VALOGINATRONOXNG\PCS\24340E21_T34.D0C



Sample Internal Standards %R (Limits) Compound Flag AorP
BDT-1-N-5-10BPC *C-1,2,34,6,7,8-HpCDD | 31 (40-135) | 1.2,3,4,6,7,8-HpCDD J (2l detects) P
B*C.oCcDhD 23 (40-135) | OCDD UJ fall non-detects)
%C-1,2,3,4,6,7,.8-HpCOF | 29 (40-135) | 1,2,3,4,6,7.8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
BDT-1-N-5-12BPC #C1,2,3,4,6,7,8-HpCDD | 31 (40-135) | 1,2,3,4,6,7.8-HpCDD J (all detects) P
¥c.0cDD 19 (40-135) | OCDD UJ (all non-detects)
¥C-1,2,3,4,6,7,8-HpCDF | 28(40-135) | 1,2,3.4,6,7.8-HpCDF
1,2,3.4,7,8,9-HpCDF
OCDF
BDT-1-N-5-14BPC* 3¢-1,2,3,4,6,7,8-HpCDD | 19 (40-135) | 1,2,3.4,6,7,8-HpCDD J (all detects) P
*C.0CDD 9.2 (40-135) | OCDD UJ (all non-detects)
'3C-1,2,3.4,6,7,8-HpCDF | 16 (40-135) | 1,2,3,4,6,7.8-HpCDF -
1,2,3,4,7,8,9-HpCDF
OCDF
BDT-1-N-5-8BPC_FD °C-1,2,3,4,6,7,8-HpCDD | 32(40-135) | 1,2,3.4,6,7,8-HpCDD J (all detects) P
®C.0CDhD 20 (40-135) | OCDD UJ (all non-detects)
%C-1,2,3,4,6,7,8-HpCDF | 27 {40-135) | 1,.2.3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
BDT-1-N-5-8BPC ¥C-1,2,3,4,6,7,8HpCDD | 22(40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
2C-0CDD 11 (40-135) | OCDD UJ (all non-detects)
C-1,2,34,6,7,8-HpCDF | 19(40-135) | 12,3,4,6,7,8-HpCDF
1,2,3.4,7,8,9-HpCDF
OCDF
BDT-1-N-5-2BPC *C-OCDD 31 (40-135) | oCDD J (all detects) P
UJ (all non-detects})
OCDF J (all detects)
UdJ (all non-detects}
BDT-1-N-5-4BPC 3¢-1,2,3,4,6,7,8-HpCDD | 30 (40-135) | 1,2,3.4.6,7.8-HpCOD J {all detects) P
B¥C.0cDD 13 (40-135) | OCDD UJ {all non-detects)
¥C-1,2,3,4,6,7,8-HpCOF | 27 (40-135) | 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
BDT-1-N-5-6BPC ¥C-1,2,3,4,6,7,8HpCDD | 36 (40-135) | 1,2,3.4.6,7,8-HpCDD J {all detects) P
¥c.oCchD 19 (40-135) | ocoD UJ (all non-detects)
*C-1,2,3.4,6,7,8-HpCDF | 35 (40-135) | 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCOF
OCDF
BDT-1-S-20-10BPC *.1,2,3,4,6,7,8-HpCDD | 30 (40-135) | 1,2,3,4,6,7.8-HpCDD J (all detects) P
®¥C.OCDD 19 (40-135) | OCDD UJ (all non-detects)
¥C-1,2,3,4,6,7,8-HpCDF | 29 (40-135) | 1,2,3,4,6,7.8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
BDT-1-8-20-12BPC 133.1,2,3,4,6,7,8-HpCDD | 19 (40-135) | 1,2,3.4.6.7,8-HpCDD J (all detects) P
Be.ochD 11 (40-135) | OCDD UJ (all non-detects)
C.1,2,3,4,6,7,8-HpCDF | 18 (40-135) | 1,2,3.4.6,7.8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
6
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Sample Internal Standards %R (Limits) Compound Flag AcrP

BDT-1-S-20-14BPC** C-1,2,3,4,6,7,8-HpCDD | 21(40-135) | 1,2,3.4,6,7,8-HpCDD J (all detects) P
BC-0CDD 12 {(40-135) | OCDD UJ (all non-detects)
C-1,2,3,4,6,7,8-HpCDF | 17 (40-135) | 1,2,3,4,6,7,8-HpCDF

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

BDT-1-5-20-4BPC 3C-1,2,3,4,6,7,8-HpCDD | 26(40-135) | 1,2,3,4,6,7.8-HpCDD J (all detects) P
Bc.ocDD 15 (40-135) | OCDD UJ (all non-detects)
3C1,2,34,6,7,8-HpCDF | 23(40-135) | 1,2,3,4,6,7,8-HpCDF

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

BDT-1-8-20-2BPC #C.2,3,7,8,-TCOD 27 (40-135) | All TCL compounds J (all detects) P
¥C-1,2,3,7,8-PeCDD 29 (40-135) UJ {all non-detects)
*G-1,2,3,6,7.8-HxCDD 27 (40-135)
¥C-1,2,3,4,6,7,8-HpCDD | 16 (40-135)
®C-0CDD 9.6 (40-135)
¥C-2,3,7.8-TCDF 26 (40-135)
¥C-1,2,3,7,8-PeCDF 29 (40-135)
13C-1,2,3,6,7.8-HXCDF 28 (40-135)
1C-1,2,3,4,6,7.8-HpCDF | 15 (40-135)

BDT-1-8-20-6BPC 13C.1,2,3,4,6,7,8-HpCDD | 33 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
¥c.oCcbD 18 (40-135) | OCDD UJ (all non-detects)
¥C-1,2,3,4,6,7,8-HpCDF | 30 (40-135) | 1,2,3.4.6,7,8-HpCDF

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

BDT-1-S-20-8BPC 13¢-1,2,3,6,7,8-HxCDD 39 (40-135) | 1,2,3,4,7,8-HxCDD J (all detects) P
*C-1,2,3,4,6,7,8-HpCOD | 23 (40-135) | 1.2,3,6,7,8-HxCDD UJ (all non-detects)
3¢.0coD 13 (40-135) | 1,2,3,7.8.8-HxCDD
3¢ 2,3,7,8-TCOF 39 (40-135) | 1,2.3,4,6,7.8-HpCDD
13G-1,2,3.4.6,7.8-HpCDF | 21 (40-135) | OCDD

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

BDT-1-8-20-14BPC_FD | C-1,2,3,4,6,7,8-HpCDD | 23 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects} P
3¢.ochD 14 (40-135) | ocbD UJ (all non-detects)
“C-1,2,3,4,6,7,8-HpCDF | 21 (40-135) | 1,2,3,4.6,7,8-HpCDF

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

X. Target Compound ldentifications

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

Xl. Project Quantitation Limit

All compound quantitation and PQLs were within validation criteria for samples on which
Stage 4 review was performed.

VALOGINTRONOXNGYPCS\24340E21_T34.00GC 7



All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG GOH310592 All compounds reported below the PQL. J (all detects) A
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP
Al samples in SDG All compounds reported by the lab as estimated JK (all detects} A

GOH310592

maximum possible concentration (EMPC)

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

XI. System Performance

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

XIll. Overall Assessment of Data

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

XIV. Field Duplicates

Samples BDT-1-N-5-8BPC and BDT-1-N-5-8BPC_FD and samples BDT-1-3-20-14BPC**
and BDT-1-S-20-14BPC_FD were identified as field duplicates. No polychlorinated
dioxins/dibenzofurans were detected in any of the samples with the following exceptions:

VILOGINITTRONOXNGIPCS\24340E21_T34.00C

Concentration (pa/g)
RPD Difference
Compound BDT-1-N-5-8BPC_FD BDT-1-N-5-8BPC {Limits) {Limits} Flags AorP
1,2,3,7,8-PeCDD 0.53 0.55 - 0.02 (<2.8) - -
1,2,3,4,7,8-HxCDD 0.38 0.33 - 0.05 (<2.8) - -
1.2,3,6,7.8-HxCDD 0.74 0.85 - 0.11 (<2.8) - -
1,2,3,7,8,9-HxCDD 0.57 0.43 - 0.14 {<2.8) - -
1,2,3,4,6,7,8-HpCDD 2.5 29 - 0.4 (<2.8) - -
QoCDD 3.0 57 - 2.7 (<5.6) - -
8




Concentration (pg/g)

VALOGIN'TRONOXNGPCS\24340E21_T34.00C

RPD Difference
Compound BDT-1-N-5-8BPC_FD _ BDT-1-N-5-8BPC {Limits) (Limits) Flags AorP
2,3,7,8-TCDF 42 4.9 - 0.7 (<2.8) - -
1.2,3,7,8-PeCDF 7.2 8.4 - 1.2 (22.8) - -
2,34,7,8-PeCDF 3.7 4.3 - 0.6 (=2.8) - -
1,2,3,4,7,8-HxCDF 13 13 - 0 (s2.8) - -
1,.2,3,6,7,8-HxCDF 8.6 10 - 1.4 (<2.8) - -
2,3,4,8,7,8-HxCDF 1.8 17 - 0.1(=2.8) - -
1,2,3,7,8,9-HxCDF 1.7 17 - 0 (<2.8) - -
1,2,3,4,6,7,8-HpCOF 37 44 17 (<50) - - -
1,2,3,4,7,8,9-HpCDF 17 22 26 (s50) - - -
OCDF 89 120 30 (s50) . - -
Concentration {pg/g)
‘ RPD Difference
Compot{nd BDT-1-8-20-14BPC** | BDT-1-5-20-14BPC_FD | (Limits) |  (Limits) Flags AorP
2,3,7,8-TCDD 0.44 0.30 | - 0.14 (50.54) - -
1,2,3,7,8-PeCCD 13 0.78 - 0.52 (s2.7) - -
1,2,3,4,7,8-HxCOD 0.97 0.46 - 0.51 (s2.7) - -
1,2,3,6,7,8-HxCOD 23 11 - 1.2 (52.7) - -
1,2,3,7,8,9-HxCDD 1.3 0.71 - 0.59 (s2.7) - -
1,2,3,4,8,7,8-HpCDD 7.0 4.7 - 23(=2.7) - -
OCDD 13 44 - 31 (s5.4) J (all detects) A
2,3,7,8-TCDF '14 8.0 55 (=50) - J (all detects) A
1,2,3,7.8-PeCDF 20 12 - B(s2.7) J (all detects) A
2,3,4.7,8-PeCDF 11 6.2 - 4.8 (s2.7) J (all detects) A
9




Concentration (pg/g)

RPD Difference
Compound BDT-1-5-20-14BPC** | BDT-1-S-20-14BPC_FD {Limits) {Limits) Flags AorP
1,2,34,7,8-HxCDF 32 19 51 (=50) - J {all detects) A
1,2,3,6,7,8-HxCDF 21 11 - 10 (s2.7) J (all detects) A
2,.3,4,6,7,8-HxCDF 4.7 2.2 - 25(=2.7) - -
1,2,3,7,8,9-HxCDF 3.6 18 - 1.7 (22.7) - -
1,2,3,4,6,7,8-HpCOF 79 42 61 {<50) - J (all detects) A
1,2,3,4,7.8,9-HpCOF 38 18 71 (250) - J (all detects) A
OCDF 160 77 70 (s50) - J (all detects) A
10
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH310592

VALOGIN'TRONOXNGWCS\24340E21_T34.00C

sSDG Sample Compound Flag AorP Reason {Code)
GOH310592 | BDT-1-N-5-10BPC 1,2,3,4,6,7.8-HpCDD J (all detects) P “Internal standards
BDT-1-N-5-12BPC QCcDD UJ (all non-detects) {%R) (f)}
BDT-1-N-5-14BPC** 1,2,3,4,6,7,8-HpCDF
BDT-1-N-5-8BPC_FD 1,2,3,4,7,8,9-HpCDF
BDT-1-N-5-8BPC OCDF
BDT-1-N-5-4BPC
BDT-1-N-5-6BPC
BDT-1-S-20-10BPC
B8DT-1-5-20-12BPC
.BDT-1-5-20-14BPC**
BDT-1-5-20-4BPC
BDT-1-8-20-8BPC )
B0T-1-5-20-14BPC_FD
GOH310592 | BDT-1-N-5-2BPC OCDD J (all detects) P internal standards
WJ (all nan-detects) {%R) (i)
OCDF J {all detects)
WJ (all non-detects)
GOH310592 | BDT-1-S8-20-2BPC Al TCL compounds J {all detects) P Internal standards
UJ {all non-detects) {%R) (i)
GOH310592 | BDT-1-§-20-8BFPC 1,2,3,4,7,8-HxCDD J (all detects) P Internal standards
1,2,3,6,7,8-HxCDD UJ {all non-detects) (%R} (i)
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
2,3,7.8-TCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
GOH310592 | BDT-1-N-5-10BPC All compounds reported J {all detects) A Project Quantitation
BDT-1-N-5-12BPC below the PQL. Limit (sp)
BDT-1-N-53-14BPC**
BDT-1-N-5-8BPC_FD
BDT-1-N-5-8BPC
BDT-1-N-5-2BPC
BDT-1-N-5-4BPC
BDT-1-N-5-6BPC
BDT-1-8-20-10BPC
BDT-1-8-20-12BPC
BDT-1-8-20-14BPC**
BDT-1-8-20-2BPC
BDT-1-5-20-4BPC
BDT-1-3-20-6BPC
BDT-1-8-20-8BPC
BDT-1-8-20-14BPC_FD
11




BDT-1-8-20-14BPC_FD

1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,6,7 8-HxCDF

3DG Sample Compound Flag AocrP Reason {Code)
GOH310592 | BDT-1-N-5-10BPC All cormpounds reported JK (all detects) Project Quantitation
BDT-1-N-5-12BPC by the lab as estimated Limit (k)
BDT-1-N-5-14BPC** maximum possible
BDT-1-N-5-8BPC_FD concentration (EMPC)
BDT-1-N-5-8BPC
BDT-1-N-5-2BPC
BDT-1-N-5-4BPC
B8DT-1-N-5-6BPC
BDT-1-S-20-10BPC
BDT-1-§-20-12BPC
BDT-1-5-20-14BPC*
BDT-1-5-20-2BPC
BDT-1-5-20-4BPC
BDT-1-5-20-6BPC
BDT-1-S-20-8BFC
BDT-1-8-20-14BPC_FD
GOH310592 | BDT-1-8-20-14BPC** 2,3,7.8-TCDF J (all detects) Field duplicates
BDT-1-8-20-14BPC_FD 1,2,3,4,7,8-HxCDF J (all detects) (RPD} (fd}
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)
GOH310592 | BDT-1-S-20-14BPC** ocbD J (all detects) Field duplicates

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

{Difference) (fd)

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

GOH310592
Modified Final
SDG Sample Compound Concentration AorP Code

GOH310582 BDT-1-8-20-10BPC 1,2,3,4,6,7,8-HpCDD 1.2U pglg A bl

GOH310592 BDT-1-5-20-2BPC 1.2,3.4,6,7,8-HpCDD 0.98U pg/g A bl
1,2,3,7,8,8-HxCDF 0.3%U pa/g

GOH310592 BDT-1-5-20-4BPC 1,2,3,4,6,7,8-HpCDD 0.59U pafg A bl
OCDD 2.6U pgfg

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOH310592

VILOGIN'TTRONOXNG\PCS\24340E21_T34.00CC

No Sample Data Qualified in this SDG
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SDG #__G0H310592 Stage 2B/4 Page:_/
Laboratory: Test America Reviewer:

2nd Reviewer, SLﬁ

Tronox Northgate Henderson / .
LDC #:;__24340E21 VALIDATION COMPLETENESS WORKSHEET pate:__/./ /27
of /
7

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

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

Validation Area Camments
I.__| Technical holding times A Sampling dates: S]'L"l 1 10
1. HRGC/HRMS Instrument perfermance check A l
.| nitial calibration A
IV. | Routine calibrationA€yv~ A
V. | Blanks -5\-")
V1. | Matrix spike/Matrix spike duplicates A
Vil. | Laboratory control samples AN Lo
VI, | Regional guality assurance and quality control N
IX. | Internal standards ‘SUJ
X. | Target compound identifications A , Not reviewed for Stage 2B validation.
Xl. | Compound quantitation and CRQLs 5W Not reviewed for Stage 2B validation.
Xll. | System performance A Not reviewed for Stage 2B validation.
Xl | Overall assessment of data AN
XIv. | Field dupticates sWilp =4 5 N,
XV. | Field blanks '\J
' Note: A= Acceptable ND = No compounds detected D = Duplicate
N = Not providedfapplicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Stage 4 validation
o \‘\
1 | BOT-1-N-5-10BPC 11 |BDT-1-8-20-14BPC* [} |21 je3Ss A2 31
2__ | BDT-1-N-5-12BPC 12 |BDT-1-8-20-2BPC 22 32
3 BDT-1-N-5-14BPC*~ 13 |BDT-1-5-20-4BPC 23 33
4 BDT-1-N-5-8BPC_FD V 14 |BDT-1-5-20-6BPC 24 _ 34
5 {BDT-1-N-5-88PC |15 |BDT-1-5-20-88PC 25 35
6 BDT-1-N-5-2BPC 16 |BDT-1-5-20-14BPC_FD 9 26 38
7 BDT-1-N-5-4BPC 17 |BDT-1-S-20-4BPCMS 27 37
8 BDT-1-N-5-6BPC 18 [BDT-1-S-20-4BPCMSD 28 38
9 BDT-1-8-20-10BPC 19 29 38
10 | BDT-1-8-20-12BPC 20 30 40
Notes:_M
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LDC #: 9‘{ ?7"10 EZ ) VALIDATION FINDINGS CHECKLIST Page:_/ of *
SDG#: l/-*-* CoDsat Reviewer: 7

2nd Reviewer: g

Vaiidation Area Yes | No | NA Findings/Comments

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

[ Techiiical-Holdingitimes . .- =" "n.

All technical holding times were met. -
qule_r tem_pr;yature critg{ria was me_t. _

::li;fGClM'lS 'insrt.rljnine;ﬁt:p;ﬁ;b‘rmajﬁ;;é-.chébk. '

Was PFK exact mass 380.9760 verified? -
Were the retention time windows established for all homologues? -~
Was the chromatographic rt_esoiution between 2,3,7,8-TCDD and peaks representing -
any other uniabeled TCDD isomers < 25% ?

ls‘ the static resolving power at least 10,000 (10% valiley 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? -
i it atlorafion:_ -

Was the initial calibration performed at 5 concentration levels? -
Were all percent relative standard deviations (%RSD} < 20% for unlabeled standards | -~
and < 30% for labeled standards?

Did all calibration standards meet the lon Abundance Ratio criteria? -~
Was the signal to noise ratio for each target compound > 2.5 and for each recovery L
and internal standard > 107 _ /
Was a routine calibration performed at the beginning and end of each 12 hour

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

labeled standards? ~
FJEd all routine calibralion standards meet the lon Abundance Ratio criteria? 1

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

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

-
Was a method blank performed for each matrix and concentration? ~
v lidati c_:omgleteness worksheet'? <

x AT e ﬁ—%"ﬂ'ﬂfh’ :
5Pl _ell\f%%?:f plke%?{pl_lca s

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 differ'ences P

gRPD} within the QC Iamlts'?
VEdeL i ra%ry

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-SW30.DOC version 1.0



VALIDATION FINDINGS CHECKLIST

Page.__2Z-of *-

Reviewer: Vi)

2nd Reviewer: 9,

Villl: Begional Quility Assurance and Quality Confral .. 1 -

Were performance evaluation {(PE)} samples performed?

ithin th

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

\Was t_he minimum S/N ratio of all intern_z_al stand_ard pegks > 107

X arg}el compound:identificaticn:

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 roufine 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 compeund spectra contain all characteristic ions listed in the table attached?

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

VWas the signal to noise ratio for each farget compound and labeled standard > 2.57

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

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

Was an acceptable lock mass recorded and monitored?

AN AW ANAN

compound:guantitation/CRAL:

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

\

Were compound quantitation and CRQLs adjusted fo reflect all sample dilutions and
dry wenght faclors appllcable to Ievel |V validation?

A

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-SW90.DOC version 1.0
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LDC#: 24340E21 VALIDAfION FINDINGS WORKSHEET Page:l_ of 2
Field Duplicates Reviewer:  FT

2nd Reviewer:
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EFA SW 846 Method §290) ’

Y N NA Were field duplicate pairs identified in this SDG?

Y M NA Were target analytes detected in the field duplicate pairs? (fd)
nd
Concentration {pg/g) %R’ﬁ‘ v {palg) {po/g) Qualifications
Compound 4 5 <0 Difference Limits {Parent Only)

B 0.53 0.85 0.02 <2.8

C 0.38 0.33 ’ 0.05 2.8

D 0.74 0.85 0.11 2.8

E 0.57 0.43 0.14 <2.8

F 25 29 0.4 <28

G 3.0 5.7 2.7 <5.6

H 4.2 4.9 0.7 <2.8

1 7.2 8.4 1.2 22.8

J ar 4.3 0.6 <2.8

K 13 13- 0 <2.8

L 8.6 1b 1.4 2.8

M 1.8 1.7 0.1 <2.8

N 1.7 1.7 0 <28

o] 37 44 17 .

P 17 22 26

Q 89 120 30

V:\FIELD DUPLICATES\24340E21.wpd
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LDC#: 24340E21 VALIDATION FINDINGS WORKSHEET Page: 2 of 2
_ Field Duplicates Reviewer:_ FT
2nd Reviewer:
THOD: 8290
Y N NA Were field duplicate pairs identified in this SDG?
YNNA  Were target analytes detected in the field duplicate pairs? (fd)
Concentration {(pg/g) '/.Rﬁ {pg/g) (pgfa) Qualifications
Compound 11 16 <0 Difference Lirnits {Parent Only)
A 0.44 0.30 0.14 0.54
B 1.3 0.78 0.52 €27
c 0.97 0.46 0.51 27
D 2.3 1.1 1.2 2.7
E 1.3 0.71 0.59 527
F 7.0 4.7 2.3 <27
G 13 44 3 554 JA det
H 14 8.0 55 JIA det
! 20 12 8 2.7 JIA det
J. 11 8.2 48 2.7 JIA det
K 32 19 51 A /A Do
L 21 1 10 527 Jih det
M 47 2.2 25 s2.7
N 36 1.9 1.7 <2.7
o} 79 42 61 JIA det
P 38 18 7 JIA det
o] 160 77 70 JIA det

V\FIELD DUPLICATES\24340E21.wpd
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LDC #:
sSDG #:///‘4 A2 enl

2y 340E2 ]

VALIDATION FINDINGS WORKSHEET Page: [/ of /.

Sample Calculation Verification Reviewer: 77

2nd reviewer: gg

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8280)

YN 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 = YD Example:
(A:)(RRF)(Vo)(%S) DF
A, Area of the characteristic ion (EICP} for the Sample L.D. # > . 0
campound to be measured
A, Area of the characteristic ion (EICP) for the specific
internal standard 0
l, Amount of internal standard added in nanograms Conc, = ( fO/ S///.j {J( L/DO ) { ]
(ng) 29 300 ¢ 2 gt o
v, Volume or weight of sample extract in milliliters (ml) 2 / o ?)/B/
or grams (g).
RARF Relative Response Factor (average) from the initial = ? l/-/, '/ / /7 /
calibration 5/ ?’
Df Dilution Factor.
%S Percert solids, epplicable to soil and solid matrices
only,
Reported Calculated
Concentration Concentration
# Sample ID Compound { ) ( ) Qualification
# 3 2, 3 7& JepF

“073/2j2 ( 2vv])

x> 94972 (1-95%) (/0. "7)/&‘ c’w/)

RECALCH0.21



LDC Report# 24340F21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: August 30, 2010

LDC Report Date: November 23, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): G0i010541
Sample ldentification

BDT-1-S-5-10BPC
BDT-1-S-5-12BPC
BDT-1-S-5-14BPC**
BDT-1-S-5-8BPC
BDT-1-S-5-2BPC
BDT-1-S-5-4BPC
BDT-1-S-5-6BPC
SSAQ5-03-1BPC
SSAQ5-03-2BPC*
SSAQ6-01-1BPC
SSAQ6-01-2BPC
BDT-1-S-5-14BPCMS
BDT-1-S-5-14BPCMSD
SSAQS-03-1BPCMS
SSAQS-03-1BPCMSD

**Indicates sample underwent Stage 4 review

1
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Introduction

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

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

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

Samples indicated by a double asterisk on the front cover underwent a Stage 4 review. A

Stage 2B review was performed on all of the other samples. Raw data were not evaluated
for the samples reviewed by Stage 2B criteria since this review is based on QC data,

VALOGINITRONOXNG\PCSE\24340F21_T34.DOC



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
lirmit.
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 resultis
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.

VALOGIN\TRONOXNG\PCS\24340F21_T34.00C



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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

lll. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration percent differences (%D) between the initial calibration RRF
and the routine calibration RRF were [ess 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:

VALOGINATRONOXNGWPCS\24340F21_T34.00C 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0260233-MB oM7Mo 2,3,7,8-TCDD 0.054 pglg All samples in SDG
1,2,3,4,7,8-HxCDD 0.037 pg/g GoI010541
1,2,3,4,6,7,8-HpCDD 0.17 pgfg
QoCcDD 0.87 pgfg
2,3,7,8-TCDF 0.032 pg/g
1,2,3,7,8-PeCDF 0.035 pg/g
2,3,4,78-PeCDF 0.049 pgfy
1,2,3,4,7,8-HxCDF 0.045 pgfg
1,2,3,6,7,8-HxCDF 0.076 pg/g
2,3,4,6,7,8-HxCDF 0.034 pgfg
1,2,3,7,8,9-HxCDF 0.041 pgfg
1,2,3,4,6,7,8-HpCDF 0.13 pg/g
1,2,3,4,7,8,9-HpCDF 0.10 pgfg
OCDF 0.092 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 Medified Final
Sample Compound Concentration Concentration
BDT-1-S-5-10BPC 1.2,3,4,6,7,8-HpCDD 0.37 pg/g 0.37U pg/g
OCDD 4.3 pg/g 4.3U po/g
2,3,4,6,7,8-HxCDF 0.11 pgfg 0.11U po/g
1,2,3,7.8,9-HxCDF 0.12 pafg 0.12U polg
BDT-1-§-5-12BPC 1,2,3,4,6,7,8-HpCDD 0.32 po/g 0.32U po/g
ocbp 3.9 pofg 3.9U pofg
1,2,3,7,8,9-HxCDF 0.12 pgfg 0.12U pg/g
BDT-1-5-5-14BPC** OCcDD 4.3 pgfg 4.3U pg/g
BDT-1-S-5-8BPC 1,2,3,4,6,7,8-HpCDD (.30 palg 0.30U po/g
QCDD 2.2 pglg 2.2U pgfg
2,3,4,7,8-PeCDF 0.24 palg 0.24U palg
2,3,46,7,8-HxCDF 0.16 palg 0.16U pgfg
1,2,3,7,8,9-HxCDF 0.19 pg/g 0.19U pa/g
BDT-1-8-5-2BPC 2,3,7,8-TCDD 0.063 pg/g 0.063U pg/g
1,2,34,7,8-HxCDD C.077 pgfg 0.077U paly
1,2,3,4,6,7,.8-HpCDD 0.69 pa/g 0.69U pafg
BDT-1-5-5-4BPC 2,3,7.8-TCDD 0.059 pglg 0.058U pg/g
1,2,3,4,7,8-HxCDD 0.064 pa/g . 0.064U pg/g
1,2,34,6,7.8-HpCDD 0.30 py/g 0.30U pofg
OCDD 1.2 pglg 1.2U po/g
1,2,3,7,8,9-HxCDF 0.19 pg/g 0.19U py/g
BDT-1-5-5-6BPC 2,3,7,8-TCDD 0.074 pa/g 0.074U pg/g
’ 1,2,3,4,7,8-HXxCDD 0.079 pafg 0.079U po/g
1,2,3,4,6,7,8-HpCDD 0.80 pglg 0.80U py/g
5SAQ5-03-1BPC 1.2,3.4,6,7 8-HpCDD 0.67 pg/g 0.67U pgfg
2,3,7,8-TCDF 0.12 pg/g 0.12U pgig
1,2,3,4,7,8-HxCDF 0.20 pg/g 0.20U pg/g
1.2,3,6,7,8-HxCDF 0.15 pg/g 0.15U pgfg
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Reported Modified Final
Sample Compound Concentration Concentration
S58AQ05-03-2BPC™ 2,3,7,8-TCDD 0.079 pglg 0.079U pg/a
1,2,3,4,7,8-HxCDD 0.099 pg/g 0.099U pglg
1,2,3,4,6,7,8-HpCDD 0.53 palg 0.53U pgig
S5AQ6-01-1BPC 2,3,7,8-TCDD 0.12 pg/g 0.12U pgig
1,2,3,4,7,8-HxCDD 0.10 pg/a 0.10U pglg
1,2,3,4,6,7,8-HpCDD 0.65 pg/g 0.65U pglg
S5A06-01-2BPC 1,2,3,4,6,7,8-HpCDD 0.53 pg/g 0.53U pg/g
ocDD 3.3 pala 3.3U palg
2,34,7.8-PeCDF 0.21 pg/g 0.21U pgig
2,3,4,6,7,8-HxCDF 0.16 pg/g 0.16U pgfg
1,2,3,7.8,9-HxCDF 0.13 pofg 0.13U pgly

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike D