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Northgate Environmental Management, Inc. June 22, 2010
1100 Quail Street Ste. 102

Newport Beach, CA 92660

ATTN: Ms. Cindy Arnold

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

Dear Ms. Arnold,

Enclosed are the final validation reports for the fraction listed below. These SDGs
were received on June 3, 2010. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 23307:
SDG # Fraction

G0D200500, G0OD220587, GOD230609  Dioxins/Dibenzofurans
G0D280587, GOD300598, GOE010426

GOE010431, GOE030471, GOE030477

GOE030478, GOE040578, GOE040582

GOE050582, GOE050610, GOE060621

GOE100428, GOE140423

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

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

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

° NDEP Guidance, May 2006
° USEPA, Contract Laboratory Program National Functional Guidelines
for Polychlorinated Dioxins/Diobenzofurans Data Review, September
2005
Please feel free to contact us if you have any questions.
Sincerely,
Erlinda T. Rauto
Operations Manager/Senior Chemist
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EDD CHECKLIST Page:_ 1 of'1
LDC #:_23307 Reviewer: JE
SDG #: . G0D200500, GOD220587, G0D230609, G0D280587,G0D300598 2nd Reviewer: BC
GOE010426, GOEQ10431, GOE030471, GOE030477, GOEQ30478
GOE040578. GOE040582. GOE050582, GOEQ50610, GOE060621
GOE100428, GOE140423

Tronox Northgate Henderson Worksheet

EDD Area Findings/Comments

Is there an EDD for the associated Tronox validation report? X

Were all qualifiers from the validation report

Were EDD anomalies identified? X

) See EDD_discrepancy
If yes, were they corrected or documented for the client? X form LDC23307 062210.doc

Was the final EDD sent to the client?

EDD_TRONOX_062210-FINAL.DOC version 1.0



Tronox LLC Facility, PCS, Henderson, Nevada
- Data Validation Reports
LDC #23307

Dioxins/Dibenzofurans




LDC Report# 23307A21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 16, 2010

LDC Report Date: June 17, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD200500

Sample Identification

RSAK5-9BPC
SSAJ6-01-7BPC
SSAJ6-01-10BPC**
SA127-6BPC
SA127-6BPCMS
SA127-6BPCMSD

**|ndicates sample underwent Stage 4 review
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Introduction

This data review covers 6 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

I1I. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

VALOGIN\TRONOXNG\23307A21.734 4



Extraction

Method Blank ID Date Compound Concentration Associated Samples
0113286MB 4/23/10 ocDD 0.75 pg/g SA127-6BPC
2,3,7,8-TCDF 0.22 pg/y
1,2,3,7,8-PeCDF 0.25 pg/g
1,2,3,4,7,8-HXCDF 0.35 pg/g
1,2,3,4,6,7,8-HpCDF 0.50 pg/g
1,2,3,4,7,8,9-HpCDF 0.16 pg/g
OCDF 0.75 pg/g
0116296MB 4/26/10 1,2,3,4,7,8-HxCDD 0.20 pg/g RSAKS5-9BPC
1,2,3,7,8,9-HxCDD 0.17 pg/g
ocDD 1.2 pg/g
2,3,7,8-TCDF 0.33 pg/g
1,2,3,7,8-PeCDF 0.45 pg/g
1,2,3,4,6,7,8-HpCDF 1.5 pg/g
OCDF 1.6 pg/g
0118247MB 4/28/10 1,2,3,6,7,8-HxCDD 0.038 pg/g SSAJ6-01-7BPC
1,2,3,7,8,9-HxCDD 0.026 pg/g SSAJ6-01-10BPC**
1,2,3,4,6,7,8-HpCDD 0.10 pg/g
ocDD 0.28 py/g
2,3,7,8-TCDF 0.17 pg/g
1,2,3,7,8-PeCDF 0.24 pg/g
2,3,4,7,8-PeCDF 0.18 pg/g
1,2,3,4,7,8-HxCDF 0.31 pg/g
1,2,3,6,7,8-HXCDF 0.13 pg/g
2,3,4,6,7,8-HxCDF 0.15 pg/g
1,2,3,7,8,9-HxCDF 0.064 pg/g
1,2,3,4,6,7,8-HpCDF 0.19 pg/g
1,2,3,4,7,8,9-HpCDF 0.15 pg/y
OCDF 0.23 pg/g

Sample concentrations were compared to concentrations detected in the method blanks

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

Samples EB-04152010-1-RZD (from SDG G0D170492) and EB-04152010-2-RZD (from
SDG GOD200558) were identified as equipment blanks. No polychlorinated
dioxin/dibenzofuran contaminants were found in these blanks with the following

exceptlons:
Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB04152010-1-RZD 4/16/10 2,3,7,8-TCDD 0.34 pg/L All samples in SDG
1,2,3,6,7,8-HxCDD 0.41 pg/L GO0D200500
1,2,3,7,8,9-HxCDD 0.41 pg/t
1,2,3,4,6,7,8-HpCDD 7.3 pg/L
ocDhD 60 pg/L
2,3,7,8-TCDF 0.19 pg/L
1,2,3,7,8-PeCDF 0.39 pg/L
1,2,3,4,7,8-HXCDF 1.3 pg/L
1,2,3,6,7,8-HxCDF 0.33 pg/L
1,2,3,7,8,9-HxCDF 0.63 pg/L
1,2,3,4,6,7,8-HpCDF 2.2 pg/L
1,2,3,4,7,8,9-HpCDF 0.62 pg/L
OCDF 6.8 pg/l
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Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB04152010-2-RZD 4/16/10 2,3,7,8-TCDD 1.6 pg/L All samples in SDG
1,2,3,7,8-PeCDD 2.9 pg/L GOD200500
1,2,3,4,7,8-HxCDD 1.4 pg/L
1,2,3,6,7,8-HxCDD 2.6 pg/L
1,2,3,7,8,9-HxCDD 2.3 pg/L
1,2,3,4,6,7,8-HpCDD 9.8 pg/L
ocbD 11 pg/l.
2,3,7,8-TCDF 45 pg/L
1,2,3,7,8-PeCDF 48 pg/L
2,3,4,7,8-PeCDF 29 pg/L
1,2,3,4,7,8-HxCDF 70 pg/L
1,2,3,6,7,8-HxCDF 56 pg/l.
2,3,4,6,7,8-HxCDF 13 pg/L
1,2,3,7,8,9-HxCDF 7.6 pg/t
1,2,3,4,6,7,8-HpCDF 180 pg/L
1,2,3,4,7,8,9-HpCDF 58 pg/L
OCDF 450 pg/L

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

Sample FB-04072010-RZD (from SDG GOD090441) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L GOD200500
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
ocDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/l
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L.
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/l

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

VI. Matrix Spike/Matrix Spike Duplicates
Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. 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.
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Vil. Laboratory Control Samples (LCS)

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

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

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

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAJ6-01-7BPC 3¢-2,3,7,8-TCDD 38 (40-135) | 2,3,7,8-TCDD J (all detects) P
*C1,2,3,7,8-PeCDF 30 (40-135) | 1,2,3,7,8-PeCDD UJ (all non-detects)
3C-1,2,3,7,8-PeCDD 27 (40-135) | 1,2,3,4,7,8-HxCDD
13G-1,2,3,4,7,8-HxCDF 29 (40-135) | 1,2,3,6,7,8-HxCDD
*C-1,2,3,6,7,8-HxCDD 32 (40-135) | 1,2,3,7,8,9-HxCDD
C-1,2,3,4,6,7,8-HpCDF 22 (40-135) | 1,2,3,4,6,7,8-HpCDD
180-1,2,3,4,6,7,8-HpCDD 21 (40-135) | ocbD
*c-oCcDD 18 (40-135) 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-HXxCDF
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
SSAJ6-01-10BPC** | *C-1,2,3,7,8-PeCDF 37 (40-135) | 1,2,3,7,8-PeCDD J {(all detects) P
8C-1,2,3,7,8-PeCDD 33 (40-135) | 1,2,3,4,6,7,8-HpCDD | UJ (all non-detects)
3C.1,2,3,4,6,7,8-HpCDF 39 (40-135) | OCDD
13C-1,2,3,4,6,7,8-HpCDD 34 (40-135) | 1,2,3,7,8-PeCDF
*c-0cDD 24 (40-135) | 2,3,4,7,8-PeCDF

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

X. Target Compound Identifications

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

Xl. Project Quantitation Limit

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

Compound

Finding

Criteria

Flag AorP

SSAJ6-01-7BPC

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

Sample result exceeded
calibration range.

Reported result shouid be
within calibration range.

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

SSAJ6-01-10BPC**

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

Sample result exceeded
calibration range.

Reported result should be
within calibration range.

J (all detects) P
J (all detects)

SA127-6BPC

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

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG GOD200500 | 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 G0OD200500 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

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

Xll. System Performance

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

Xlll. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\TRONOXNG\23307A21.T34




Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D200500

SDG Sample Compound Flag AorP Reason (Code)

GOD200500 | SSAJ6-01-7BPC 2,3,7,8-TCDD J (ail detects) P Internal standards (%R)

1,2,3,7,8-PeCDD UJ (all non-detects) (0]
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
ocDbD
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
GOD200500 | SSAJ6E-01-10BPC** 1,2,3,7,8-PeCDD J (all detects) P internal standards (%R)
1,2,3,4,6,7,8-HpCDD UJ (all non-detects) (i)
OCDD
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
GO0D200500 | SSAJ6-01-7BPC 1,2,3,4,7,8-HxCDF J (all detects) P Project Quantitation
1,2,3,4,6,7,8-HpCDF J (all detects) Limit (e)
OCDF J (all detects)
GOD200500 | SSAJ6-01-10BPC** 1,2,3,4,6,7,8-HpCDF J (all detects) P Project Quantitation
OCDF J (all detects) Limit (e)
GOD200500 | SA127-6BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HxCDF J (all detects) Limit (e)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

GOD200500 | RSAKS-9BPC All compounds reported J (all detects) A Project Quantitation
SSAJ6-01-7BPC below the PQL. Limit (sp)
SSAJ6-01-10BPC**

SA127-6BPC

GO0D200500 | RSAKS-9BPC All compounds reported as JK (all detects) A Project Quantitation
SSAJ6-01-7BPC EMPC Limit (k)
SSAJ6-01-10BPC**

SA127-6BPC

VALOGIN\TRONOXNG\23307A21.T34




Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOD200500

No Sample Data Qualified in this SDG
Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0D200500

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D200500

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #_ 23307A21 VALIDATION COMPLETENESS WORKSHEET Date:&/f/ s

SDG #__G0D200500 Stage 28/4 Page:_'/fo

Laboratory: Test America Reviewer:
2nd Reviewer:

S\

il

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.

r Validation Area Comments J

Sampling dates: aéi/i_é/// Vi

B Technical holding times

1. HRGC/HRMS Instrument performance check

1. Initial calibration

V. | Routine calibration/R¥

7

V. Blanks

VI. Matrix spike/Matrix spike duplicates

Vil. | Laboratory control samples Zéé
VIil. | Regional quality assurance and quality control
IX. | Internal standards

X. Target compound identifications

XI. | Compound quantitation and CRQLs

Xil. | System performance

Xitl. | Overall assessment of data

XIV. | Field duplicates

4ol 2lo-R2D(F0Dp el ), 2B04520(04-k2D
%-ﬂéﬁ(szmoé@(gfwnggﬂ) ( F oD 'T”47 2)

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
Valio’ated Samples:
M=ol =
1 /' | Rsaks-sBPC 1 | Pyl GLA/XS 21 31
2<>2 SSAJE-01-7BPC 12 ﬁ//8@7,1//‘/,% 22 32
3 7 SSAJ6-01-10BPC _ F ¥ 13 |\e// é’,;éé/%ﬁ 23 33
4 2| sA127-6BPC 14 24 34
5 SA127-6BPCMS 15 25 35
6 SA127-6BPCMSD 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23307A21W.wpd




LDC #: 933&7%}/
SDG #._ 21 <2z

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

VALIDATION FINDINGS CHECKLIST

Page._ / of =

Reviewer:
2nd Reviewer:

=

Validation Area

Yes

No

NA

Findings/Comments

1. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

1. GC/MS Instrument perfOrmancey check

Was PFK exact mass 380.9760 verified?

NN

Were the retention time windows established for all homologues?

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

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

Was the mass resolution adequately check with PFK?

Was the presence of 1,2,8,9-TCDD and 1,3,4.6.8-PeCDF verified?

iif. Initial calibration

Was the initial calibration performed at 5 concentration levels?

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

Did all calibration standards meet the lon Abundance Ratio criteria?

NAYAENN NN

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

and internal standard > 10?

oniinun g

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

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

INDR

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

V. Banks " -

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

Was a method blank performed for each matrix and concentration?

D [

Jlwas there contamination in the method blanks? If yes, please see the Blanks
{lvalidation completeness worksheet?

spike/Matrix-spike‘diiplica

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

Water.

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

{::L.aboratory control:'samples

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

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

DD

DXN-SW90.DOC version 1.0



LDC #:%ﬁl/ VALIDATION FINDINGS CHECKLIST
SDG #:

Page._<of =~
Reviewer:
2nd Reviewer:

VIIL. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

1X. Internal standards

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

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

\

X. Target compound identification

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

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

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

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

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

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

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

NRDDD NN

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

S

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

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

System performance was found to be acceptable.

Overall assessment of data was found to be acceptable.

NN

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 #: 9339% 9//
Ze coued

SDG #:

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

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

N/A
N N/A

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

Page: fof /

Reviewer:
2nd reviewer:

o —

Bl

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

Concentration = (RI(®]
(ARRFY(V,) (%S)
A, = Area of the characteristic ion (EICP) for the

compound to be measured

Example:

=

Sample 1.D.

A

A = Area of the characteristic ion (EICP) for the specific
internal standard
1, =  Amount of internal standard added in nanograms Conec. = ( 4’4/4 Oy ( K2 J ) ( )
o Vido ) 25310057
v, = Volume or weight of sample extract in milliliters (ml)
or grams (g).
RRF = Relative Response Factor (average) from the initial = f 4 . 7 P 7,
calibration
Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) ( ) Qualification

RECALCg0.21




LDC Report# 23307821

Laboratory Data Consultants, Inc.
Data Validation Report

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

LDC Report Date: June 14, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD220587

Sample Identification

SSAL7-02-1BPC
SSAK8-03-1BPC
SSAL5-03-1BPC
SSAK8-03-1BPCMS
SSAK8-03-1BPCMSD
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

VALOGIN\TRONOXNG\23307B21.TR3 2




The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

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 with the following
exceptions:

Associated Affected
Date Compound %D Samples Compound Flag AorP
5/16/10 *C-1,2,3,4,6,7,8-HpCDD 38.9 SSAL5-03-1BPC 1,2,3,4,6,7,8-HpCDD | J+ (all detects) P

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
V. Blanks
Method blanks were reviewed for each matrix as applicable. No polychlorinated

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

VALOGIN\TRONOXNG\23307B21.TR3 4




Extraction
Method Blank ID Date Compound Concentration Associated Samples
0116296MB 4/26/10 1,2,3,4,7,8-HxCDD 0.20 pg/g SSAL7-02-1BPC
1,2,3,7,8,9-HxCDD 0.17 pg/g SSAL5-03-1BPC
OoCcDD 1.2 pg/g
2,3,7,8-TCDF 0.33 pg/g
1,2,3,7,8-PeCDF 0.45 pg/d
1,2,3,4,6,7,8-HpCDF 1.5 py/g
OCDF 1.6 pg/g
0138437MB 5/18/10 1,2,3,4,6,7,8-HpCDD 0.046 pg/g SSAK8-03-1BPC
OCDD 0.25 pg/g
1.2,3,4,6,7,8-HpCDF 0.044 pg/g
OCDF 0.066 pg/g

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

Reported Modified Final
Sample Compound Concentration Concentration
SSAL7-02-1BPC 2,3,7,8-TCDF 0.22 pg/g 0.22U pg/g

Sample FB-04072010-RZD (from SDG GOD090441) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 po/l. G0D220587
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L.
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

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) were not within QC

limits for some compounds, the LCS percent recoveries (%R) were within QC limits and
no data were qualified.
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VIl. Laboratory Control Samples (LCS)

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

VIIil. 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
SSAKS8-03-1BPC *c.0CDD 32 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

X. Target Compound Identifications

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

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

exceptions:
Sample Compound Finding Criteria Flag AorP
SSAL5-03-1BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be |J (all detects) P
1,2,3,4,7,8-HxCDF calibration range. within calibration range. J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG G0D220587 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:
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Sample Finding

Flag

AorP

All samples in SDG G0OD220587 All compounds reported as estimated maximum
possible concentration (EMPC).

JK (all detects)

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

XIH. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D220587

SDG Sample Compound Flag AorP Reason (Code)

G0D220587 | SSAL5-03-1BPC 1,2,3,4,6,7,8-HpCDD J+ (all detects) P Routine calibration (%D)

{0
G0D220587 | SSAK8-03-1BPC ocDD J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)
OCDF J (all detects)
UJ (all non-detects)

G0D220587 | SSAL5-03-1BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HxCDF J (all detects) Limit (e}
1,2,3,6,7,8-HXCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)

G0D220587 | SSAL7-02-1BPC All compounds reported J (all detects) A Project Quantitation
SSAKS8-03-1BPC below the PQL. Limit (sp)
SSAL5-03-1BPC

G0D220587 | SSAL7-02-1BPC All compounds reported as JK (all detects) A Project Quantitation
SSAK8-03-1BPC EMPC Limit (k)
SSAL5-03-1BPC

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG

GO0D220587
Modified Final
SDG Sample Compound Concentration AorP Code
G0D220587 SSAL7-02-1BPC 2,3,7,8-TCDF 0.22U pg/g A bl

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D220587

VALOGIN\TRONOXNG\23307B21.TR3
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Tronox Northgate Henderson
LDC #__ 23307821 VALIDATION COMPLETENESS WORKSHEET Datezg/”g/ﬂ

SDG #.__G0D220587 Stage 2B Page: /@CL
Laboratory: Test America Reviewer:

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

Sampling dates: 474/// 2
7/

. Technical holding times

1. HRGC/HRMS Instrument performance check

1. Initial calibration

V. i Routine calibration/l‘a((

V. Blanks

/ =
QUWNO /AA.«)AL—Q(\

VI Matrix spike/Matrix spike duplicates

\
V1. | Laboratory control samples 405
Vill. | Regional quality assurance and quality control
IX. | Internal standards

X. Target compound identifications

Xl. | Compound quantitation and CRQLs

XH. | System performance

XIl. | Overall assessment of data

XIV. | Field duplicates

Bz e (B e 2 D

XV. | Field blanks

FB-040720(0-RED (SDoptt L)

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

Validated Samples:

1 | ssAL7-02-18PC ! lpybo FLAMS |21 3
2 ? SSAK8-03-1BPC 12>py %7,0/—5 22 32
3 % | SSAL5-03-1BPC 13 23 33
4 9| SSAK8-03-1BPCMS 14 24 34
5 7’| SSAKE-03-1BPCMSD ¥ 15 25 &
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23307B21W.wpd
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LDC Report# 23307C21

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

Tronox LLC Facility, PCS, Henderson, Nevada
April 21, 2010

June 17, 2010

Soil

Dioxins/Dibenzofurans

Stage 2B & 4

TestAmerica, Inc.

Sample Delivery Group (SDG): GOD230609

Sample Identification

SSAK7-01-10BPC**
SSAK7-01-9BPC
RSAJ5-8BPC
RSAJ5-7BPC

**|ndicates sample underwent Stage 4 review
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Introduction

This data review covers 4 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

VALOGIN\TRONOXNG\23307C21.T34 2




The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

VALOGIN\TRONOXNG\23307C21.T34 3



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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

lll. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:
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Extraction
Method Blank ID Date Compound Concentration Associated Samples
0118247MB 4/28/10 1,2,3,6,7,8-HxCDD 0.038 pg/g SSAK7-01-10BPC**
1,2,3,7,8,9-HxCDD 0.026 pg/g SSAK7-01-9BPC
1,2,3,4,6,7,8-HpCDD 0.10 pg/g
OoCcDD 0.28 pg/g
2,3,7,8-TCDF 0.17 pg/g
1,2,3,7,8-PeCDF 0.24 pg/g
2,3,4,7,8-PeCDF 0.18 pg/g
1,2,3,4,7,8-HxCDF 0.31 pg/g
1,2,3,6,7,8-HxCDF 0.13 pg/g
2,3,4,6,7,8-HxCDF 0.15 pg/g
1,2,3,7,8,9-HxCDF 0.064 pg/g
1,2,3,4,6,7,8-HpCDF 0.19 pg/g
1,2,3,4,7,8,9-HpCDF 0.15 pg/g
OCDF 0.23 pg/g
0130380MB 5/10/10 1,2,3,4,6,7,8-HpCDD 0.41 py/g RSAJ5-8BPC
ocDD 1.6 pg/g RSAJ5-7BPC
1,2,3,7,8-PeCDF 0.65 pg/g
1,2,3,4,7,8-HXCDF 1.3 pg/g
1,2,3,6,7,8-HxCDF 0.67 pg/g
2,3,4,6,7,8-HxCDF 0.28 pg/g
1,2,3,4,6,7,8-HpCDF 2.0 pg/g
1,2,3,4,7,8,9-HpCDF 0.82 pg/g
OCDF 4.0 pg/g

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

Sample FB-04072010-RZD (from SDG GOD090441) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/l. All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/l. G0D230609
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
ocDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L.
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

VALOGIN\TRONOXNG\23307C21.T34 5



VI. Matrix Spike/Matrix Spike Duplicates

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

VIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent

recoveries (%R) were within QC limits.

VIIl. Regional Quality 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
SSAK7-01-10BPC** | *C-1,2,3,4,6,7,8-HpCDD 31 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
8c-ocDD 26 (40-135) OoCcDD UJ (all non-detects)
OCDF
SSAK7-01-9BPC 1®C-1,2,3,7,8-PeCDD 36 (40-135) | 1,2,3,7,8-PeCDD J (all detects) P
®C-1,2,3,4,7,8-HXCDF 32 (40-135) 1,2,3,4,7,8-HxCDD UJ (all non-detects)
3C-1,2,3,6,7,8-HxCDD 36 (40-135) 1,2,3,6,7,8-HxCDD
13C-1,2,3,4,6,7,8-HpCDF 21 (40-135) | 1,2,3,7,8,9-HxCDD
*C-1,2,3,4,6,7,8-HpCDD 18 (40-135) | 1,2,3,4,6,7,8-HpCDD
8c.0CcDD 13 (40-135) ocbD
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
RSAJ5-8BPC ¥C-1,2,3,4,6,7,8-HpCDF 27 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
%C-1,2,3,4,6,7,8-HpCDD 30 (40-135) | ocDD UJ (all non-detects)
*c.0cDD 21 (40-135) 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
VALOGIN\TRONOXNG\23307C21.T34 6




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

Sample Internal Standards %R (Limits) Compound Flag AorP
RSAJ5-7BPC *C-1,2,3,4,7,8-HXCDF 35 (40-135) | 1,2,3,4,7,8-HxCDD J (all detects) P
*c-1,2,3,6,7,8-HxCDD 37 (40-135) 1,2,3,6,7,8-HxCDD UJ (all non-detects)
3C.1,2,3,4,6,7,8-HpCDF 15 (40-135) | 1,2,3,7,8,9-HxCDD
*C-1,2,3,4,6,7,8-HpCDD 16 (40-135) | 1,2,3,4,6,7,8-HpCDD
*c-0cDD 11 (40-135) | OCDD

X. Target Compound Identifications

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

Xl. Project Quantitation Limit

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

exceptions:
Sample Compound Finding Criteria Flag AorP
SSAK7-01-10BPC** 2,3,7,8-TCDF Sample result exceeded Reported resutlt should be |J (all detects) P
1,2,3,4,7,8-HxCDF calibration range. within calibration range. J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
SSAK7-01-9BPC 1,2,3,4,6,7,8-HpCDF | Sample result exceeded Reported result should be |J (all detects) P
RSAJ5-8BPC OCDF calibration range. within calibration range. J (all detects)
RSAJ5-7BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be }J (all detects) P
1,2,3,7,8-PeCDF calibration range. within calibration range. J (ali detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG GOD230609 All compounds reported below the PQL. J (all detects) A

V:\LOGIN\TRONOXNG\23307C21.T34




All compounds reported as EMPC were qualified as follows:

Sample

Finding

Flag

AorP

All samples in SDG G0D230609

All compounds reported as estimated maximum
possible concentration (EMPC).

JK (all detects)

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

Xll. System Performance

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

XllI. Overall Assessment of Data

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

XlIV. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\TRONOXNG\23307C21.T34




Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0OD230609

SDG

Sample

Compound

Flag

AorP

Reason (Code)

G0D230609

SSAK7-01-10BPC**

1,2,3,4,6,7,8-HpCDD
ocDD
OCDF

J (all detects)
WJ (all non-detects)

Internal standards (%R)

U

G0D230609

SSAK7-01-9BPC

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

Internal standards (%R)
U]

GO0D230609

RSAJ5-8BPC

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

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

Internal standards (%R)
U]

G0D230609

RSAJ5-7BPC

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)

Internal standards (%R)
U

GOD230609

8SAK7-01-10BPC**

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

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

Project Quantitation
Limit (e}

G0D230609

88AK7-01-9BPC
RSAJ5-8BPC

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

J (all detects)
J (all detects)

Project Quantitation
Limit (e)

VALOGIN\TRONOXNG\23307C21.734




SDG Sample Compound Flag AorP Reason (Code)
GO0D230609 | RSAJ5-7BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,7,8-PeCDF J (all detects) Limit (e)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
G0D230609 | SSAK7-01-10BPC** All compounds reported J (all detects) A Project Quantitation
SSAK7-01-9BPC below the PQL. Limit (sp)
RSAJ5-8BPC
RSAJ5-7BPC
GOD230609 | SSAK7-01-10BPC** All compounds reported as JK (all detects) A Project Quantitation
SSAK7-01-9BPC EMPC Limit (k)
RSAJ5-8BPC
RSAJ5-7BPC

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0D230609

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D230609

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\23307C21.T34 10



Tronox Northgate Henderson

LDC #:__23307C21 VALIDATION COMPLETENESS WORKSHEET Date: 41/7/@
SDG #:__G0D230609 Stage 2B/4 Page:_/ of
Laboratory: Test America ' Reviewer:

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

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

l Comments

Sampling dates: 4/”//?

Validation 2

I Technical holding times

1. HRGC/HRMS Instrument performance check

Hi. Initial calibration

1IV. [ Routine Calibrationllb</

V. Blanks

VI. | Matrix spike/Matrix spike duplicates

Ne_ase' A sf{ —~ Ao Din ol

vii. | Laboratory control samples 20 =
VI, | Regional quality assurance and quality control
iX. | Internal standards

X. Target compound identifications

XI. Compound quantitation and CRQLs

}}}gzbéé$$$§

XIi. | System performance

XHl. | Overall assessment of data

XIV. | Field duplicates

S

XV. | Field blanks

B 045720/ 0 R2P(Fopo Pt )

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

Validated Samples:

1 | ssak7-01-108PC XX Sl 11 |p// BRATAADS 21 31
2 | SSAK7-01-9BPC 12_|p) 20350 2 22 32
3 7 | RsAJ5-8BPC 13 23 33
4 | RSAJ5-7BPC 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23307C21W.wpd




LDC #232072>/ VALIDATION FINDINGS CHECKLIST Page._/of =
SDG #: Reviewer:

2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

No { NA Findings/Comments '

=<
1]
(7]

Validation Area

|. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

1l. GC/MS Instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

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

Was the mass resolution adequately check with PFK?

AN NAY AN

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

I, Initial calibration

-+

Was the initial calibration performed at 5 concentration levels?

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

Did ali calibration standards meet the lon Abundance Ratio criteria?

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

T

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

NNENSNN

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

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

Was a method blank associated with every sample in this SDG? /
Was a method blank performed for each matrix and concentration? /
Was there contamination in the method blanks? If yes, please see the Blanks /
validation completeness worksheet? .

HWere a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix -
“1lin this SDG? If no, indicate which matrix does not have an associated MS/MSD. Soil / /
Water.

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

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

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

DXN-SW90.DOC version 1.0



LDC #: J:EBOTﬁ—J/ VALIDATION FINDINGS CHECKLIST

SDG #_Ze =D uly

Page: ~>-of >~
Reviewer:

2nd Reviewer: t

VIiil. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

IX. Internal standards

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

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

AN

X. Target compound identification

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

N

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

For non-2,3,7.8 substituted congeners, were the retention times of the two
quantitation peaks within RT established in the performance check solution?

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

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

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

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

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

Was an acceptable lock mass re rded and monitored?

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

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and

NN NN VAR

dry weight factors applicable to level IV validation?

System performance was found to be acceptable.

N

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

|| Target compounds were detected in the field bianks.

ASIAN

DXN-SW90.DOC version 1.0
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LDC #:&55&7&2/ VALIDATION FINDINGS WORKSHEET Page: s of /
SDG #5e.c =2y Sample Calculation Verification Reviewer: S

2nd reviewer: Q

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

/ N_N/A Were all reported results recalculated and verified for all level IV samples?
1Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = (A )(L)(DF) Example:
(A (RRF)(V )(%S) 74

A, =  Area of the characteristic ion (EICP) for the Sample |.D. / ,

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

internal standard 7
i = Amount of internal standard added in nanograms Conc. = (975 é .0 ) ( S ) ( )

7

(na) VAT .0 380 v 16 W TS
V, = Volume or weight of sample extract in milliliters (mf)

or grams (g).

_ . - _AT3 e

RRF Relative Response Factor (average) from the initial = . fﬁ

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

only.

Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) ( ) Qualification

RECALC90.21




LDC Report# 23307D21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 27, 2010

LDC Report Date: June 17, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): G0OD280587

Sample Identification

SSAK8-04-4BPC
SSAKB-04-5BPC**
SSAK8-04-5BPC_FD

**Indicates sample underwent Stage 4 review
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

V:ALOGIN\TRONOXNG\23307D21.T34 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

VALOGIN\TRONOXNG\23307D21.734 3



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

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

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.

l1l. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

VALOGIN\TRONOXNG\23307D21.T34 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0126326MB 5/6/10 2,3,7,8-TCDD 0.030 pg/g All samples in SDG GOD280587
1,2,3,4,7,8-HxCDD 0.021 pg/g
1,2,3,7,8,9-HxCDD 0.030 pg/g
1,2,3,4,6,7,8-HpCDD 0.043 pg/g
ocDD 0.28 py/g
2,3,7,8-TCDF 0.061 pg/g
1,2,3,7,8-PeCDF 0.032 pg/g
2,3,4,7,8-PeCDF 0.046 pg/g
1,2,3,4,7,8-HXCDF 0.063 pg/g
1,2,3,6,7,8-HxCDF 0.081 pg/g
2,3,4,6,7,8-HxCDF 0.035 pa/g
1,2,3,7,8,9-HxCDF 0.046 pg/g
1,2,3,4,6,7,8-HpCDF 0.11 pg/g
1,2,3,4,7,8,9-HpCDF 0.079 pg/g
OCDF 0.21 py/g

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

Sample FB-04072010-RZD (from SDG GOD090441) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L G0oD280587
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
ocDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/l
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VIl. Laboratory Control Samples (LCS)

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

VALOGIN\TRONOXNG\23307D21.T34 5



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
SSAKB8-04-4BPC #c-ochD 33 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

X. Target Compound Identifications

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

Xl. Project Quantitation Limit

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

exceptions:
Sample Compound Finding Criteria Flag AorP
SSAK8-04-4BPC OCDF Sample result exceeded Reported result shouid be |J (all detects) P
calibration range. within calibration range.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG G0OD280587 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 G0D280587 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

VALOGIN\TRONOXNG\23307D21.734




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

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

Xlll. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SSAK8-04-5BPC** and SSAK8-04-5BPC_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 SSAKS8-04-5BPC** | SSAK8-04-5BPC_FD | (Limits) (Limits) Flags AorP

2,3,7,8-TCDD 1.3 1.5 - 0.2 (<0.52) - -
1,2,3,7,8-PeCDD 3.5 4.3 - 0.8 (<2.6) -
1,2,3,4,7,8-HxCDD 2.0 2.3 - 0.3 (=2.8) - -
1,2,3,6,7,8-HxCDD 4.1 4.9 - 0.8 (<2.6) -
1,2,3,7,8,9-HxCDD 3.3 4.3 - 1 (<2.6)
1,2,3,4,6,7,8-HpCDD 11 13 - 2 (=2.6)
ocDD 8.9 14 - 5.1 (<5.2) -
2,3,7,8-TCDF 33 4 22 (<50) - - -
1,2,3,7,8-PeCDF 53 64 19 (<50) - - -
2,3,4,7,8-PeCDF 30 35 15 {<50) - - -
1,2,3,4,7,8-HXCDF 80 100 22 (<50)
1,2,3,6,7,8-HXCDF 60 71 17 {<50) - - -

VALOGIN\TRONOXNG\23307D21.T34 7




Concentration (pg/g)

RPD Difference
Compound SSAK8-04-5BPC** | SSAKS8-04-5BPC_FD | (Limits) (Limits) Flags AorP
2,3,4,6,7,8-HxCDF 14 18 25 (<50) - - -
1,2,3,7,8,9-HxXCDF 11 15 31 (=<50) - - -
1,2,3,4,6,7,8-HpCDF 140 200 35 (s50) - - -
1,2,3,4,7,8,9-HpCDF 86 120 33 (<50) - - -
OCDF 340 570 51 (<50) - J {all detects) A

VALOGIN\TRONOXNG\23307D21.734




Tronox LLC Facility, PCS, Henderson, Nevada

e e A AR

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D280587

SDG Sample Compound Flag AorP Reason (Code)

GOD280587 | SSAK8-04-4BPC OoCcDD J (all detects) P Internal standards (%R)

UJ (all non-detects) (i)
OCDF J (all detects)
UJ (all non-detects)
G0D280587 | SSAK8-04-4BPC OCDF J (all detects) P Project Quantitation
Limit (e)

G0D280587 | SSAK8-04-4BPC All compounds reported J (all detects) A Project Quantitation
SSAK8-04-5BPC** below the PQL. Limit (sp)
SSAK8-04-5BPC_FD

GOD280587 | SSAK8-04-4BPC All compounds reported as JK (all detects) A Project Quantitation
SSAKS8-04-5BPC** EMPC Limit (k)
SSAK8-04-5BPC_FD

GOD280587 | SSAK8-04-5BPC** OCDF J (all detects) A Field duplicates (RPD)
SSAKS8-04-5BPC_FD (fd)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0D280587

Tronox LLC Facility, PCS, Henderson, Nevada

No Sample Data Qualified in this SDG

Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0D280587

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\23307D21.734




LDC #._ 23307D21

SDG #.__G0D280587
Laboratory: Test America

VALIDATION COMPLETENESS WORKSHEET

Tronox Northgate Henderson

Stage ZB/

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

Date:

Reviewer:
2nd Reviewer:

Page: /of /
F——

-

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

Validation Area l ! Comments
I Technical holding times QA: Sampling dates: 4/{/}/7//9
1. HRGC/HRMS Instrument performance check J
Il. | Initial calibration —
V. | Routine calibration/i¥
V. Blanks ’W\/ 1
V1. | Matrix spike/Matrix spike duplicates 4/\/ M /i ﬂfé//( ‘_QP(-'" /\/0 M
VIl | Laboratory control samples <ﬁ A@@ !
VI, | Regional quality assurance and quality control N |
IX. | Internal standards ’W\/
X. Target compound identifications ‘A‘
Xi. | Compound quantitation and CRQLs 4W
Xll. | System performance :A~
Xl | Overall assessment of data %
XIV. | Field duplicates M D=ot>
XV. | Field blanks N _|75-020 25002 RZD(Zp Do Fyptts )
? 7 7
Note: A = Acceptable ND = No compounds detected ! D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank

SW = See worksheet

Validated Samples:

S

FB = Field blank

EB = Equipment blank

1 | SSAK8-04-4BPC MW |o/2438475 21 31
2> |ssakso4sBPC x4 | |12 22 32
3 | SSAK8-04-5BPC_FD 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23307D21W.wpd




LDC #;&5397@5/ VALIDATION FINDINGS CHECKLIST Page: éof_z__

Reviewer:

SDG # 22« Eoun Lq.
2nd Reviewer: g

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area Yes | No | NA Findings/Comments '

1. Technical holding fimes

X

All technical holding times were met.

Cooler temperature criteria was met.

Il. GC/MS instrument performance check

NN

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

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

Was the mass resolution adequately check with PFK?

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

fil. Initial calibration

Was the initial calibration performed at 5 concentration levels?

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

Did all calibration standards meet the lon Abundance Ratio criteria?

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

I\ Continuing calibration

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

Were all percent differences (%D) < 20% for uniabeled standards and < 30% for
tabeled standards?

Did all routine calibration standard§ meet the lon Al_)undance Ratio criter_ia?

V. Blanks

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

Was a method blank performed for each matrix and concentration?

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

i atrix:-spike/Matrix-spike duplicate:

Hwere a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix
“{lin this SDG? if no, indicate which matrix does not have an associated MS/MSD. Soil /
Water.

NN NS \\\\\ NNNNEN

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

VIi:: Laboratory, control'samples:

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

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

ANAYAE
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LDC # RB2ET D3]
2e Soun

SDG #

VALIDATION FINDINGS CHECKLIST

Page: —of __>:
Reviewer:
2nd Reviewer:

VIil. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

IX. Internal standards

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

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

N

X. Target compound identification

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

labeled standard?

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

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

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

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

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

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

SONCNEIN NN

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

Was an acceptable lock mass recorded and monitored?

a

p 9

Were the correct internal standard (IS), quantitation ion and refative 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?

NN

System performance was found to be acceptable.

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

—
~
@
7

DXN-SW80.DOC version 1.0
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LDC#:23307D21
SDG#: See Cover

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

NA
NA

VALIDATION FINDINGS WORKSHEET

Field Duplicates

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

Page: _[of _/_
Reviewer_ Q—

2nd Reviewer: ’2 p

VAFIELD DUPLICATES\23307D21.wpd

Concentration (pg/g) {<50) (ra/g) {pg/g) Qualifications
Compound 2 3 RPD Difference Limits {Parent Only)
A 1.3 15 0.2 (<0.52)
B 3.5 4.3 0.8 (<2.6)
C 2.0 23 0.3 ( <2.6)
D 4.1 4.9 0.8 (<2.6)
E 33 4.3 1 (<2.6)
F 11 13 2 (<2.6)
G 8.9 14 5.1 (<56.2)
H 33 41 22
I 53 64 19
J 30 35 15
K 80 100 22
L 60 71 17
M 14 18 25
N 1 16 31
o 140 200 35
P 86 120 33
Q 340 570 51 \‘M

(A )
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LDC #:)3397@2/
SDG #: Ser &2

VALIDATION FINDINGS WORKSHEET Page: /of /
Sample Calculation Verification Reviewer: G——

2nd reviewer:

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

N/A
N _N/A

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

Concentration = (A)(L.){DF)

RRF

Df
%S

(A)(RRF)(V,)(%S)

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

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

Amount of internal standard added in nanograms
(ng)

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

Relative Response Factor (average) from the initial
calibration

Dilution Factor.

Percent solids, applicable to scil and solid matrices
only.

Example:

Sample 1.D. =2 ' F

Cone. = (HE/P372) (2orO )|
Seolf o 778N Y9.4G Y ﬁé?

-10.7 /%/dq

Sample ID Compound

Reported Calculated
Concentration Concentration
( ) ( ) Qualification

RECALC90.21



LDC Report# 23307E21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 28, 2010

LDC Report Date: June 14, 2010

Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD300598

Sample Identification
EB04282010-RZB
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

VALOGIN\TRONOXNG\23307E21.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

VALOGIN\TRONOXNG\23307E21.TR3 3



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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

I1l. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

Sample EB04282010-RZB was identified as an equipment blank. No polychlorinated
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:
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Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB04282010-RZB 4/28/10 1,2,3,4,6,7,8-HpCDD 3.8 pg/L No associated samples in
OCDD 5.2 pg/L this SDG
2,3,7,8-TCDF 5.2 pg/l.
1,2,3,7,8-PeCDF 7.5 po/L
2,3,4,7,8-PeCDF 3.7 pg/L
1,2,3,4,7,8-HxCDF 16 pg/L
1,2,3,6,7,8-HXCDF 12 pg/L
2,3,4,6,7,8-HxCDF 2.7 pg/L
1,2,3,7,8,9-HXCDF 2.0 pg/L
1,2,3,4,6,7,8-HpCDF 43 pg/L
1,2,3,4,7,8,9-HpCDF 9.9 pg/L
OCDF 76 pg/L

VI. Matrix Spike/Matrix Spike Duplicates

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

VIl. Laboratory Control Samples (LCS)

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

VIIl. Regional Quality Assurance and Quality Control
Not applicable.

IX. Internal Standards

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

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOD300598 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:
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Sample Finding Flag AorP

All samples in SDG GOD300598 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

Raw data were not reviewed for this SDG.

XIl. System Performance

Raw data were not reviewed for this SDG.

Xlll. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0OD300598

SDG Sample Compound Flag AorP Reason (Code)
GOD300598 | EB04282010-RZB All compounds reported J (all detects) A Project Quantitation
below the PQL. Limit (sp)
G0D300598 | EB04282010-RZB All compounds reported as JK (all detects) A Project Quantitation
EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GO0D300598

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
GO0D300598

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\23307E21.TR3 7




Tronox Northgate Henderson

LDC #:_ 23307E21 VALIDATION COMPLETENESS WORKSHEET Date:&797 &
SDG #:___G0D300598 Stage 2B Page: //of
Laboratory: Test America Reviewer:_%:

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 l Comments l

=y
Sampling dates: 4/g/d

I Technical holding times

b

1. HRGC/HRMS Instrument performance check

4

1. Initial calibration

V. | Routine calibration/lb([
/ N

V. Blanks

VI. | Matrix spike/Matrix spike duplicates

VIi. | Laboratory control samples Z2 ==
VII. | Regional quality assurance and quality control
IX. | Internal standards

X. Target compound identifications

Aleitbe (el —\=( )

XI. | Compound quantitation and CRQLs

éaaiz N ol 1l

Xll. | System performance
Xill. | Overall assessment of data
XIV. | Field duplicates /
XV. | Field blanks ==/
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field bilank EB = Equipment blank
Validated Samples:
1 EB04282010-RZB M) 1 y/o?%/c;///(é 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:
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LDC Report# 23307F21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 28, 2010

LDC Report Date: June 14, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOE010426

Sample Identification

SSAQ4-04-1BPC
SSA04-03-3BPC
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

I1l. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

Method blanks were reviewed for each matrix as applicable. No 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
0126326MB 5/6/10 2,3,7,8-TCDD 0.030 pg/g All samples in SDG GOEO10426
1,2,3,4,7,8-HxCDD 0.021 pg/g
1,2,3,7,8,9-HxCDD 0.030 pg/g
1,2,3,4,6,7,8-HpCDD 0.043 pg/g
OCcDD 0.28 py/g
2,3,7,8-TCDF 0.061 pg/g
1,2,3,7,8-PeCDF 0.032 pg/g
2,3,4,7,8-PeCDF 0.046 pg/g
1,2,3,4,7,8-HxCDF 0.063 pg/g
1,2,3,6,7,8-HxCDF 0.081 pg/g
2,3,4,6,7,8-HxCDF 0.035 pg/g
1,2,3,7,8,9-HxCDF 0.046 pg/g
1,2,3,4,6,7,8-HpCDF 0.11 py/g
1,2,3,4,7,8,9-HpCDF 0.079 pg/g
OCDF 0.21 pg/g

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

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

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L SSA04-03-3BPC

1,2,3,6,7,8-HxCDD 0.74 pg/L
1,2,3,7,8,9-HxCDD 0.82 pg/l.
1,2,3,4,6,7,8-HpCDD 4.2 pg/L

ocDD 37 pg/L

2,3,7,8-TCDF 0.57 pg/L
1,2,3,7,8-PeCDF 0.96 pg/L
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/L

1,2,3,6,7,8-HXCDF 0.96 pg/L.
2,3,4,6,7,8-HxCDF 1.0 pg/L

1,2,3,7,8,9-HxCDF 1.0 pg/t
1,2,3,4,6,7,8-HpCDF 2.1 pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/l.
OCDF 6.7 pg/L

FB-04062010-RZB 4/6/10 1,2,3,7,8,9-HxCDD 0.68 pg/L SSAQ4-04-1BPC

1,2,3,4,6,7,8-HpCDD 2.5 pg/L.
ocDD 6.2 pg/L
2,3,7,8-TCDF 2.7 pg/L
1,2,3,4,7,8-HXCDF 1.4 pg/L
1,2,3,6,7,8-HXCDF 0.82 pg/l
1,2,3,7,8,9-HxCDF 0.94 pg/L
1,2,3,4,6,7,8-HpCDF 1.8 pg/L
1,2,3,4,7,8,9-HpCDF 1.2 pg/L
OCDF 4.4 pg/L

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

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

VIl. Laboratory Control Samples (LCS)

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

Viil. Regional Quality Assurance and Quality Control
Not applicable.

IX. Internal Standards

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

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag AorP
SSAQ4-04-1BPC 1,2,3,4,6,7,8-HpCDF Sample result exceeded Reported resuft should be |J (all detects) P
OCDF calibration range. within calibration range. J (all detects)
2,3,7,8-TCDF J (all detects)

SSA04-03-3BPC 1,2,3,4,6,7,8-HpCDF Sample resuit exceeded Reported result should be |J (all detects) P
OCDF calibration range. within calibration range. J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

Ail samples in SDG GOEO10426 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:
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Sample Finding

Flag

AorP

All samples in SDG GOE010426 All compounds reported as estimated maximum
possible concentration (EMPC).

JK (all detects)

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

Xill. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOE010426

SDG Sample Compound Flag AorP Reason (Code)
GOEO010426 | SSAQ4-04-1BPC 1,2,3,4,6,7,8-HpCDF J (all detects) P Project Quantitation
OCDF J (all detects) Limit (e)
2,3,7,8-TCDF J (all detects)
GOE010426 | SSA04-03-3BPC 1,2,3,4,6,7,8-HpCDF J (all detects) P Project Quantitation
OCDF J (all detects) Limit (e)
GOE010426 | SSAQ4-04-1BPC All compounds reported J (all detects) A Project Quantitation
SSA04-03-3BPC below the PQL. Limit (sp)
GOE010426 | SSAQ4-04-1BPC All compounds reported as JK (all detects) A Project Quantitation
SSA04-03-3BPC EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOE010426

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOE010426

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

SDG #:___GOEQ10426

LDC #.__23307F21 VALIDATION COMPLETENESS WORKSHEET Date: C
Stage 2B Page’ Aof /
Reviewer:

Laboratory: Test America

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

validation findings worksheets.

2nd Reviewer: ZZ

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

2)4%8)

Validation Area l l Comments
I Technical holding times | |Sampling dates: /4'7/28/} /]
il HRGC/HRMS Instrument performance check ~<A" ’ /
IHl. | Initial calibration *A’\
V. | Routine calibration/l\go <A:'
V. Blanks /W\/ N a)
VI. | Matrix spike/Matrix spike duplicates /m '\\0 ﬂ%lof %/ — /\/{j‘ %\A’j
Vil. | Laboratory control samples \é" L2 e \
ViIl. | Regional quality assurance and quality control N
{X. | Internal standards ]
X. Target compound identifications N
XI. | Compound quantitation and CRQLs 4{\1
XIl. | System performance N
Xl | Overall assessment of data .A—-
XIV. | Field duplicates '\l
Xv._| Field blanks AN PBUdolb-recerD 3e1] ), W tobonp-£ZBeaD
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 | 55AQ4-04-1BPC gl 11 &/ L 38422 |21 31
> | ssA04-03-3BPC cl12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:
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LDC Report# 23307G21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 29, 2010

LDC Report Date: June 18, 2010

Matrix: Sail

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOE010431

Sample ldentification

SSA04-05-1BPC**
SSAQ3-01-1BPC**
SSAQ3-01-2BPC
SSA04-05-1BPC_FD
SSA04-05-1BPCMS
SSA04-05-1BPCMSD
SSAQ3-01-1BPCMS
SSAQ3-01-1BPCMSD

**Indicates sample underwent Stage 4 review
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

VALOGIN\TRONOXNG\23307G21.T34 2




The following are definitions of the data qualifiers:

J+

J-

UJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

IIl. 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.

Il Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:
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Extraction
Method Blank ID Date Compound Concentration Associated Samples
0134189MB 5/14/10 1,2,3,4,6,7,8-HpCDD 0.14 pg/g SSAQ3-01-1BPC**

OCDD 0.41 pg/g

1,2,3,4,7,8-HxCDF 0.12 pg/g

1,2,3,6,7,8-HXCDF 0.11 pg/g

1,2,3,4,6,7,8-HpCDF 0.15 pg/g

1,2,3,4,7,8,9-HpCDF 0.14 pg/g

OCDF 0.35 pg/g

0126326MB 5/6/10 2,3,7,8-TCDD 0.030 po/g SSA04-05-1BPC**

1,2,3,4,7,8-HxCDD 0.021 pg/g SSAQ3-01-2BPC
1,2,3,7,8,9-HxCDD 0.030 pg/g SSA04-05-1BPC_FD
1,2,3,4,6,7,8-HpCDD 0.043 pg/g

OoCDD 0.28 py/g

2,3,7,8-TCDF 0.061 pg/g

1,2,3,7,8-PeCDF 0.032 pg/g

2,3,4,7,8-PeCDF 0.046 pg/g

1,2,3,4,7,8-HxCDF 0.063 pg/g

1,2,3,6,7,8-HXCDF 0.081 pg/g

2,3,4,6,7,8-HxCDF 0.035 pg/g

1,2,3,7,8,9-HxCDF 0.046 pg/g

1.2,3,4,6,7,8-HpCDF 0.11 pg/g

1,2,3,4,7,8,9-HpCDF 0.079 pg/g

OCDF 0.21 pg/g

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

Samples FB-04072010-RZC (from SDG G0D130519) and FB-04062010-RZB (from SDG
G0D120488) were identified as field blanks. No polychlorinated dioxin/dibenzofuran
contaminants were found in these blanks with the following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZC 4/8/10 1.2,3,4,7,8-HxCDD 0.77 pg/l. SSA04-05-1BPC**
1,2,3,6,7,8-HxCDD 0.74 pg/L SSA04-05-1BPC_FD
1,2,3,7,8,9-HXCDD 0.82 pg/L
1,2,3,4,6,7,8-HpCDD 4.2 pg/L
OCDD 37 pg/L
2,3,7,8-TCDF 0.57 pg/L.
1,2,3,7,8-PeCDF 0.96 pg/t.
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/L
1,2,3,6,7,8-HxCDF 0.96 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L.
1,2,3,7,8,9-HxCDF 1.0 pg/L
1,2,3,4,6,7,8-HpCDF 2.1 pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/lL
OCDF 6.7 pg/L
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Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04062010-RZB 4/6/10 1,2,3,7,8,9-HxCDD 0.68 pg/L SSAQ3-01-1BPC**
1,2,3,4,6,7,8-HpCDD 2.5 pg/L SSAQ3-01-2BPC
OCDD 6.2 pg/L.
2,3,7,8-TCDF 2.7 pg/L.
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HXCDF 0.82 pg/l.
1,2,3,7,8,9-HxCDF 0.94 pg/L
1,2,3,4,6,7,8-HpCDF 1.8 pg/L
1,2,3,4,7,8,9-HpCDF 1.2 pg/L
OCDF 4.4 pg/L

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

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. Percent
recoveries (%R) were within QC limits.

VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications

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

Xl. Project Quantitation Limit

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

Compound

Finding

Criteria

Flag AorP

SSA04-05-1BPC**
SSA04-05-1BPC_FD

OCDF

Sample result exceeded
calibration range.

Reported resuit should be
within calibration range.

J (all detects) P

SSAQ3-01-1BPC**

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

Sample result exceeded
calibration range.

Reported result should be
within calibration range.

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

SSAQ3-01-2BPC

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

Sample result exceeded
calibration range.

Reported result should be
within calibration range.

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

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG GOE010431 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 GOEO10431 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

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

Xll. System Performance

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

Xlll. Overall Assessment of Data

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

Samples SSA04-05-1BPC** and SSAO4-05-1 BPC_FD were identified as field duplicates.
No polychlorinated dioxins/dibenzofurans were detected in any of the samples with the
following exceptions:

Concentration (pg/g)
y RPD Difference
Compound SSAO04-05-1BPC** | SSA04-05-1BPC_FD | (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 4.1 4.9 18 (<50) - - -
1,2,3,7,8-PeCDD 11 13 - 2 (s2.6) - -
1,2,3,4,7,8-HxCDD 6.4 7.0 - 0.6 (<2.6) - -
1,2,3,6,7,8-HxCDD 13 14 7 (<50) . - .
1,2,3,7,8,9-HxCDD 13 15 14 (<50) - - -
1,2,3,4,6,7,8-HpCDD 56 50 11 (=50 - - .
ocbD 82 61 29 (<50) - - -
2,3,7,8-TCDF 100 130 26 (<50) - - -
1,2,3,7,8-PeCDF 160 180 12 (<50) - - -
2,3,4,7,8-PeCDF 82 95 15 (<50) . - .
1,2,3,4,7,8-HxCDF 290 310 7 (<50) - - -
1,2,3,6,7,8-HxCDF 220 210 5 (<50) - . .
2,3,4,6,7,8-HxCDF 52 49 6 (<50) - - -
1,2,3,7,8,9-HxCDF 36 39 8 (<50) - - -
1,2,3,4,6,7,8-HpCDF 810 650 22 (<50) - - -
1,2,3,4,7,8,9-HpCDF 310 330 6 (<50) - - .
OCDF 3100 2600 18 (<50) - - -
V\LOGIN\TRONOXNG\23307G21.T34 8




Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOE010431

SDG Sample Compound Flag AorP Reason (Code)

GOE010431 | SSAO4-05-1BPC** OCDF J (all detects) P Project Quantitation
SSA04-05-1BPC_FD J (all detects) Limit (e)

J (all detects)

GOEO010431 | SSAQ3-01-1BPC** 1,2,3,4,6,7,8-HpCDD J (all detects) P Project Quantitation
2,3,7,8-TCDF J (all detects) Limit (e}
1,2,3,7,8-PeCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)

GOE010431 | SSAQ3-01-2BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,6,7,8-HpCDF J (all detects) Limit (e)

OCDF J (all detects)

GOE010431 | SSAO4-05-1BPC** All compounds reported J (all detects) A Project Quantitation
SSAQ3-01-1BPC** below the PQL. Limit (sp)
SSAQ3-01-2BPC
SSA04-05-1BPC_FD

GOE010431 | SSA04-05-1BPC** All compounds reported as JK (all detects) A Project Quantitation
SSAQ3-01-1BPC** EMPC Limit (k)
SSAQ3-01-2BPC
S8A04-05-1BPC_FD

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOEO010431

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOE010431

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:._ 23307G21 VALIDATION COMPLETENESS WORKSHEET Date: g7/ 72
SDG #__ GOE010431 Stage 2B/4 Page:_zbff_’L
Laboratory:_Test America Reviewer:

2nd Reviewer:_#
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 4

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

Validation Area I Comments
f Technical holding times ™ |Sampling dates: 4/>7//p
1, / 7

1. HRGC/HRMS instrument performance check

1. Initial calibration

V. | Blanks w

V1. | Matrix spike/Matrix spike duplicates M

V. | Routine calibration/h(/
]

L=

VII. | Laboratory control samples

VIl | Regional quality assurance and quality control N

¥y
IX. |lInternal standards M
X. Target compound identifications -A»

N

AY

Xl. | Compound quantitation and CRQLs 4/\

Xil. | System performance

Xill. | Overall assessment of data |

XIV. | Field duplicates 4/\/ /I D=(+4
XV. | Field blanks ’ﬁ-/\/ vbedpb=06- f%BCfUDIZﬂ%% ), fgﬁﬁrdlﬂ—ﬁzc@ﬁﬁgl 7)

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
Vzl/i&?ted Samples:
=0,|%
1 ¢) SSA04-05-1BPC $¥ 1| ff BREMIB |21 31
2 P| 55AQ3-01-1BPC ¢ 12 |p/BLIBFGAL |2 32
3 | SSAQ3-01-2BPC 13 / 23 33
4 €| ssAk-05-1BPC_FD 14 24 34
5 SSAQ4-05-1BPCMS 15 25 35
¢] SSAO4-05-1BPCMSD 16 26 36
7 SSAQ3-01-1BPCMS 17 27 37
8 SSAQ3-01-1BPCMSD 18 28 38
9 19 29 39
10 20 30 40
Notes:

23307G21W.wpd




LDC #: 2359%5;")/ VALIDATION FINDINGS CHECKLIST Page:. /af /.
SDG #__ 2P0 CPns Reviewer: Sf—‘

2nd Reviewer: 9

es| No | NA Findings/Comments

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

<

Validation Area

1. Technical holding times

All technical hoiding times were met.

Cooler temperature criteria was met.

. GC/MS Instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

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

Was the mass resolution adequately check with PFK?

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

111, Initial calibration

Was the initial calibration performed at 5 concentration levels?

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

Did all calibration standards meet the lon Abundance Ratio criteria?

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

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

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

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

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

Was a method blank performed for each matrix and concentration?

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

NN SN N AN NN IS VAN

‘Tiwere a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix
“1lin this SDG? If no, indicate which matrix does not have an associated MS/MSD. Soil / /

Water.

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

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction baich?

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

AN

DXN-SW80.DOC version 1.0




LDC £ 33278/

SDG#_Spoq cOul

VALIDATION FINDINGS CHECKLIST

Page: =>-of =
Reviewer:
2nd Reviewer:

VIIi. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

IX: Internal standards

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

AN

Was the minimum S/N ratio of all internal standard peaks > 10?7

X. Target compound idéntiﬁcation

For 2,3.7,8 substituted congeners with associated labeled standards, were the
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the

labeled standard?

For 2,3.7.8 substituted congeners without associated labeled standards, were the
relative retention times of the two quantitation peaks within 0.005 time units of the
RRT measured in the routine calibration?

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

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

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

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

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

ANAAN AAEA

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

Was an acceptable lock mass recorded and monitored?

~N

Compound'q

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

™

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

System performance was found to be acceptable.

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-SW90.DOC version 1.0
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LDC#:23307G21
SDG#: See Cover

N NA
N NA

VALIDATION FINDINGS WORKSHEET
Field Duplicates

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

Page: _Loefé
Reviewer:

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

Concentration (pg/g) (<50) (pg/a) (pa/g) Qualifications
Compound 1 4 RPD Difference Limits (Parent Only)
A 4.1 4.9 18
B 11 13 2 (<2.6)
c 6.4 7.0 0.6 (<2.6)
D 13 14 7
E 13 15 14
F 56 50 11
G 82 61 29
H 100 130 26
| 160 180 12
J 82 95 15
K 290 310 7
L 220 210 5
M 52 49 6
N 36 39 8
(o} 810 650 22
P 310 330 6
Q 3100 2600 18

V:FIELD DUPLICATES\23307G21.wpd




12°080710ININOBNIXOIQWHM\SO0AdM\:0

"S)Nsal pajejhojeoal

301 10 %0°0} UlUliM S91be JoU op Siinsel peylodal UsUm Sa|duies Poleloosse pus SUONBONIEND Jo 181 10} 198U SHIOM SPulpull UOHEBIJNEs) [BRiu] O] I8joY  :Siuswwos

(0Q00-2,) 4000

(QQ0dH-'8'2'9'V'2'1-0g) AQOAH-8'L'9Y'ER'L

(QQOXH-8'L'8'8'2'1-0,) QQOXH-8'L'8'E'2'}

{QQoL-8'L'e'2-0,) QA0L8'L'ET

(JQoL-eL'e'2-0,) 3a0.-8'2'eT

{QQ00-0y) 4000

(QQodH-'8'L'9'v'2 1-0g) QQDdH-8'L'9'V'Ee )

(QQOXH-8'L'9'E2 1-O,) QQOXH-8'L'9'ET'H

(0goL-8'L'e'2-0y) QQOLB'L'ER

(4a0L-8'L'€'2-0,) 4001-8'L'e2

S X =5 L ﬂ 7 S5,/ | <5 /| 25/, T0G00-0g) 3000
7= L g7/ /7 a4 el /< fo/ (QQ0dH-8'2'9'0'2 1-0y) AO0AH-B'L'9'EZ )
= D= o< '/ o/ e/ | £2/7 (QQOH-8'£'9'2'+-0y) AADHA'L'IE'}
G S z /5 Z7"/ 4 S N &P/ 4L #2/ (000L-8'0'62:0,) AQOLTLEL | (7//p ¢ (ed?/
ﬂwﬁ % a/ 5 7 / N / *QQ o/ NTQ\ '/ (4001-8'2'8'2-0g) 400L8'L'E % /.
asH% asy% AEMWW ) [ s €S2 ) (repuy) (renuy) (piepuelg jeuleiu] esuelejey) punodwod ejeg Q| piepunrg
44y 44y 44y ebeseay || JHY ebrieay uopeaq|ed
pelejhojeoey peuodey pelejnojesey pevodey peig|nojeoey peuodey

2 eMeIneY puz
——Z :lamalnsy

T/ 1o/ ebed

SJHH 8Y} o Usey =
plepusjs [eulsiul jo UopEIUaOUOY = T
plepuB}s [BulBlu] PajeIoosse Jo valy = ¥

X
v

'S4y 8y} JO UOIBINGP PIRpUBIS =

s
‘punodwios jo uopeuasuoy = *9
v

‘punodwod Jo wely =

(0628 POYIBIN 9¥8 MS Vd3) sueinjozuaqig/suixold SWHH/ODHH :QOHLIW

UGCHESNJII9/, UOREINJ[E) UOREIqIED [enu]
133HSHHOM SONIANI4 NOILYAITVA

(¢/s) x 00} = QSH%
SPIBPUB)S jO JaquInu/s4HY Byl Jo wins = JuY eBuiew

COH*'W)/("0) (V) = 4uH

‘suopejnofes Bumoljo}
ay) Buisn mojaq paljuspl spunodwos sy} 1o} pajejnofesal alem (QSH%) UoHenap plepuels aAle|al Jusolad pue ‘JHY abelaae ‘(4yY) Jojoed esuodssy eAnejey eyl



12°06010INNOENIXOIAVIHMISD0QdM\:D

"S)insal pajejnoeoai

84l Jo %0°01 UIYIM 8315 JoU Op synsal paliodsl USUM Sa[dWIEs Paleio0sse pie SUCReSHIIEND 0 IS1[ 1] 188 IOM SPUIpUY UGHEIGIES MUl O 1855 :siustuwog
; (Qa00-0,,) 4000
(aqodn-'8'2'9'v'2'1-0,) aaodH-8'L'9' v 'e'2'
(QQOXH-8'L'9'E'2'1-0y) AAOXH-B'L'9'EZ'L
, (0aoi-8'2'e'2-0y) QA0L-8'L'ET o \\\A\ \x‘
»r T/ WUQ.\ 4 7/ \ SR/ | X7 (4001-8''e'2-0,)) 4001-8'L'€2 —ZFD]
[/ Z A LS o [L-F/ L L=/ L~7€7 (0g00-5,,) 4000
P e & )/ /| =2]  / Y (QQ0dH-'8'2'9''2'1-05) QQDAH-8'L'9'H'EE'
EE WM\W =/ / AV Bk<24 \ z (QQOXH-8'L'9'e'2' 1-05) QQOXH-B'L'9'E'Z' |
=L L2 L =7/ e/ eed /| <2/ (0001-9''8%:0,) ABOLELET | 5 xm f= (st )
2 * = Ll & &"W w\mw "7 Skl (HA0L-8'2'8'20y) 4001-8'2'E'Z . — 7
o=t L | EGHbts 4 o< /| 89 =<7 |Fxac 7 Vid =Ll 'aa00-0,,] 4000
S S | L>ES/eo 9 | /ST / /2SO \ IS T || SaEALS 2 (a00dH-'8'2'9'y'2 1-0,) QQ0HH-E'L'9b'EE ]
X EH FPUAESEL # el )/ g L7 o7/ Faoc "/ (QQOXH-'L'9'6'2'1-0,) AAOXHE 9T’ |
4 bo £ 7| Sl fS o o= LT gl g \_ ST/ (| LEET/ (QQoL-e'2'e'2-0,) AQ0L8'L'EE 7’ \ \\ 2| (2Z)
o/ 2 S,/ P |[E2BEE 2 AL OS2/ T [SEIEL 7 (4001-8'2'6'2-0,) 40018'2'8'2 —2Y=7 |1
asH% asy% PES==2 ) [ (sE52) (1enjuy) (tenuy) (piepums Jeuseiut eousiejey) punodwog ejeq Q! piepueyg #
44y 44y JHY ebeleay (| qyy ebeseay uopeiqen
peiejnojesey poycdey perejnojesey peliodey perEjndjeoey peuodey .

S4HY 8y} Jo umepy = ¥
piBpUEB)S [eUIBUI JO UojEAUSIUDD = 5
piepuB)s [eulsul PayBloosse Jo vely = Yy

'SJHH 8y} o UogBInep plepuRlS = §
‘punoduios jo uogenuasuoy = g
‘punoduwos jo wery = *y

(X/S) « 001 = QSH%
Splepusls jo Jagunu/sJHY 8yl jo wins = 44y ebviens

(o) "W/} () = 4uy

suonenoes Buimojjo)

sy} Buisn mojaq paynuepl spunodwoo ayy 1oy pajeInoeoal atem (QSH%) uolienep prepuels aalejel Jusoiad pue ‘4HY ebelane ‘(44y) lojoe] esuodsey snejey ey

(0628 Poule 98 MS Vd3) sueinjozusgig/suxolqg SWHH/O9YH :aOHL3In

> .IaMmalAsYy puz

JIsMaIney
/10 :abey

UCHESJIISA UONEIN3[e) UONeIqiies [eniu]
13IHSHHOM SONIANI4 NOILYAIYA

4 DA
e # 001



12°060TINODVOENIXOIGIHM\SO0AdM\:D

'sjinsal paje|ndjesal

U} JO %001 UM 931Dk Jou op S|NSSI PaYIodaT USUM SS[dUIES Pajeloosse pue SUORESRIenD Jo 18] 1o} 19aUSHioM SBUipUR

UGHEIqie]) supnoy o 19jay  :Sjusuwog

(aa@o0-0,) 4000
(a@odH-'8'2'9'v'2'1-0,) AQOdH-8'2'9'Y'e'2'L
(aQoxH-8'2'9'e'2'1-0,) AQOXHB'L'9'e'T'}
/ . (QgoL-8'2'e'2-0,) AOL-8'L'E2 . \NN /
4 H o7 VAV - GooLezez0,) daareree | /<) [CToa7ree| s
2/ 2 Ll L3 P %dev /N Fe=zo / {0a00-3,) 4390
o« 57 774577 78/507 | 728725 | (aaodrereveio, acodnererees
= [ B NPHL/| 7K/ || Fabea7 (QQOXH-8','9'62'1-0,) QQOHB'L'I'EE'H
S« = & 5e7<7 /| St/ 7| e 8577 (aoovsez0,) agoLe ez | \k A
m & g & Sl bl O F5Lh | SE/Z T (400L-8'2'82-0,) 4A0L8'2EZ &wﬁiq
V-V L R/ $J\th\. 2] (ad90-0,) 4600
s/ = // L&/ /|| L 77T FZe74, , "7 | (a00odH-'8'L'9'v21-0,) AQ0dHB L9 VET S
: & e/ L </ V7 a7 W\Nﬁ\ﬁ\.ﬂ' b b7l (AQOXH8''9'6'2'1-0,) AADHE'L9'ET'L
= 7= b2l 7/ $62L7/| e/ &E77 (aaoL-8'2'e'2-0,) AQOL8'L'EZ \k k
, / = = 757 7 cILEITL || SEres [aoLeLte0,) daorazee | < 4E ! g\ﬂ}.ﬂl
a% a% (992) (09) (1enyuy) (psepuers |euseju] esuesejey) punodwod ejeq al prepuels i #
Juy 4uy 44y ebeleny uopeiqied
pelejnojedey peyodey pejejnojevey peuodey

e :1amainay

T 7197 T:abeyq

> lemainey pug

PiBPUBIS [BUIBIUY JO UOBAUBIUOY = O
piepUB]S [BUIBIUI PBIBIDOSSE JO Baly = Yy

‘punodwoo jo uoleiUsdUOY = "o
‘punodwos jo vaiy = 'y

4y uoneiqied Buinuluos = Jyy

4yY ebesaav uoneIqed BINY) = JHY ‘e

®U} lo} pajenojedal aism s4yY uonelqiieo Buinupuod eyl pue (sjyy) siojoed esuodsey aAleRY obe

HICTITT

COI/(")(Y) = Juy

d4Y "2Av/(4dY « JuY '8A8) 4 001 = sousleyd %

:uoRejnajea Bumoljoy ey Buisn mojeq paysuap) spunoduwiod

Jane uoneidied [epiul ay) Jo (Qo%) edouasylp esied ay)

(0628 Pouls|N 98 MS Vd3) sueinjozuadig/suxold SWHH/ODEH :AOHLIN

UONEJIIIaA sinsay Uoneigijey aunnoy
LITHSHHOM SONIANI4 NOLLYAITVA

e @W“* ©as
@Nwmmqu* oM



12°060TONOOOBNIXOIGVIHMISOO0AdM\:O

"Sijnsel pajenojesal
BT j0 %,0°01 UIgIM e9ibe «o,ﬂm SHNsal paliodal USUM So[dWes pojelo0sSe pus SUONBOI[END Jo 15]] 10} 190 SHIOM SBUjpuj uone.iqie) auRnoy 0] Jejay :sjuswiwo)

[/
& L o L~ > 7/ 77/ M.F\M..\v "/ (00000, 3000
< = 5= < // s/ "/ € L7/ (000dH'8''9'v2'1-0,) QAOSHB LS VT T}
2/ </ £L// /) =7// (QQOXH-8'L'9'S'2'1-0,,) OQOXHB'L'9'ET'
v L'/ Lo/ Lo/ yy (QaoLe'2's'2-0,,) 0Q0L8'L'eZ , \
= aa &/ < v/ 792 F GaoLszezo, dooracee | S5 7| ¢
7 e 7/ | =57 227 J #£7 [a000-0;) 4000 1
2 & 7| gl J L 7 £L2£7 | (000dH-'8'L'9'vT'10,) QGOIHE'LIVET'
£ Z 2 & /7 AV z /7] (QOXH-8'L'9'6'2'1-D,,) QQOXHB'L'S'ET' b
<~ &£/ =z 8/ 2K 7 7#2& 2 cez/ (00oL8'2'92°0,) QOLE'LET
~ S 7 e 4 76 O T4 Y (J00L9''6'2°0,,) 400L8'L'62 Q\\\N /3 7 m_
(G090-0,) 4000 ]
(0Q0dH-'8'L'9'v'2'1-0,,) QOOGH8'L'9'Y'ET'S
(aaoxH-8'2'9'e'2'1-0,) QQOXHB'L'9'ET'S
. (agoL-8'¢'e'2-0,) AQOL8'L'E'2 /)
T ~ - Q \ \\ ;
/ d ¥ </ </ | ags] (da0L8'L'e'20,) J00L8LEE /7 RBCRAG 7
— e —
a% a% (092) (09) {1epyu) (p1epumis [suleiu] eousiejey) punodwo9 21 i) alpispunis || #
44y 44y 44y eBuieay uopwIq)IeD
penojesey peuocdey peginsjeoey peyodey
]
prepusis (eulejul jo UoReIUBOUDD = ') ‘punodwos jo uoheluesUOY = Y
PISPURIS [QUIBIUI PIIBIDOSSE O Baly = 'y ‘punodwos jo wely = “y
JHY UopmIqIed BunuRueD = Jyy O™V} = Juy
JHY eBvieru uoHRIGHES BIY) = JUY '8AY  BlRyM JYY 9A/(4HH - JHY 'eAv) , 001 = esusleyg %

:uone|noeo Buwmoljof auyy Bujsn mojeq payiuapl spunodwos
84} Io} paiBInojeaal SisM siHY uone.qied Buinujuoo ey pue (sJyd) siooed esuodsey eAnejey ebeisAB UONBIGES [enIUl By} JO (0%) eousisyip jusssed ey

(0628 POUlBW 918 MS Vd3) Susinjozuaqia/suixold SWHH/OBHH :AOHLIW

'wr:m;m_im puz

—7> demeiray UolledjjlIaA siinsay uojeiqije) supnoy
o7 iebey 133IHSHHOM SONIANI4 NOLLYAITVYA




12060 TOUSNIQBUIXOICNSISBYSHIOM UOHBPIIBALA

‘S}jnsal pajendjedal ayj Jo
%001 UlYlim 59J0E J0U Op S}nsal paliodal Usym SS[dIeS PaJeIo0SSe PUE SUCHEJIHEND JO 51| 10} j@8USHJoMm soulpulj 9jedlidng SXIdS XIIBN/eNIdS XN 07 198y :sjusll wop

12 e & 245 &VW_,W Qg 0 QWNW o=l a9l | S & <= 3050
[SA o gl=|Seos) 99| g 0 F<F | IKT 74=% /) A 3GOAH6BLVETT
=L ——_L ..T: uV | <] <o \ A ﬂl,\ | Y ] QAXHELPETT
2T pel | Qi | Xil|<=] | == T — J] [ Zo1 AR

- p\nu. Sl s |\\ |+ MH:NQ =S [+ [[so=] &< aaoreice

\ ! )
ady ady A1aA029Y Juddlad Alanoo9Yy Jusdiad ( = Ln puUnRodwio)
uonejuaduoD uonesuadu0n

[~ POjENIITedoq | POROUSH || SIeomnuny nas XOew | sjdwesg poayidg sidweg
w\ £a :sejdwes gSW/SIN
Assnooel Juedied sjedydnp axids Xine = HASW  Alencoes Jusosed exIds XE = HSIN (MASW + USI)/Z « | YOSIN - ¥SW | = dd

peppe a\ds = vS

unseu sjdwes = ¥S ‘linsal sjdwes paxids = HSS  iBUM VS/YS - USS) « 001 = Atoncoay %

:uoljenoles Bumoyjo ay) Buisn
molaq payliuspi spunoduwioo sy Joj pajenojedas a1em ajedljdnp axids Xijew pue syids Xujew ay} Jo (Qdy) SousIBYIQ JUS2IB SAJRISY PUE (M%) S8lieA0oas Jusdiad ayy

(0628 POWISIN 9¥8 MS Vd3) sueinjozueqiQ/suixolq SWHH/ODYH QOHLIN

: V [JOMBIADY puUg
7 emoiney UONBOPLIIA SjnsSay sajedijdng 9yids Xije/a)Ids Xijel loV77= Y% ©as
_ iﬂr -obed LIIHSHUOM SONIANI4 NOILVAITVA Jf=EZaESH 0a1



12°0607T0SONOBUIXOIQ\SIBBYSHIOM UCHEPHBALA

"SINSa] PAIENoIesal
30170 9,001 U1 98.58 JoU Op S)Nsa] papHodal UBUM S8|JUIES POTEIS0SSE PUE SUOHEVIEND JO 151] 10} 188U SHIOM SDUIpUT] S[GUIES [0JU07) AJOTEJoge ] 0] J6jey :Sjuaiwo)

771/ +“7/ A. L \ 2T 3020
e/ | < \ =// \ § JA00H68 LT ez}
<o/ | T2/ / =7/ / / QqoxHe L7 ez
74 /7 Y4 / e/ R
X\\ ﬁ\\ “AY T FY o aaoL8'L'eT
PEReToTEIsy popoded | oreood pepodeg || oreoed | pomodeg | USJ1 SO1 TS0 1 So1 :
/ ! SRR
ady A18A028Y Juadied AlaA028Y Juddlad AW ( V ) punodwon
uopelusdLOD appy
USO SO T TS T SO T ajdweg pexyidg owidg
ZEFE/g Qs
Aianooal Juasdsed ajeoldnp sjdwes josuco Aojelogen = 4S9 Kian0d84 Jusouad sjdwes jonuod Alceloqe = 8§91 (@S0 + 8012 . 1dSD1- SO 1 = Ady
pappe axids = v¥S
uoneusouod ajdwes payids = 9SS BIBUAA VS/OSS . 001 = A19A008Y 9

, :uonenoied Buimoyio} oy Buisn mojaq pailiuspl spunodwos sy} 1o}
peje|nojesal aam (ajqeolidde ) ajeolidnp ajdwes joJ)uod AJojesoqe| pue ajdwes |03u0d Aojeioqe| ay) JO (OdY) 8ouaJtaliq usdiad aARe|eY pue (4%) SalJeAcoal Juadled sy |

(0628 POUWIBN 9¥8 MS Yd3) sueinjozusqid/suixolg SW/OO ‘GOHLAW

M“. JaMBIADY pug
=5 Jemeiray UonedjlIoA S)nsay sjdlieg [03uoH Aiojeroqe #90s
~/ 10/ iebed 133HSHUOM SONIANId NOILVYAITVA \\.NWNQmMOQ #0017




12'06101\08NIXOIGVIHM\SOOAdM\:O

piepuss Llerodel/pusely) = §

¥866'81 =
£06596'9€ = 10, SSEE00'E} = O,
£S8896'VE = |Og 0000002} = O
GI6Y66'SL = O §28.00'} = H
pasn alom sasseLu alplionu Buimoyjoy ey ()
Mdd “4% plolenl [ez6'08b]
34a00 %10 10s°H 0 P+ SSGL'ShY
(s) agoxH 20%10:"1057H Oet v+ 6258°'50¥
(s) agoxH 010465105 H Oet 2+ 6558°10Y
aqoxH 20%106"10°H?0 -+ [218'168
aaoxH 2010:£%10s5°H? 0 Z+IN 9518688
(s) 4goxH OO0 H Oy 2+ 0198°S8¢
{8) Ja0xH 0%’ H™ O, W 6£98°'68¢
4QOXH O106"10x°H'O v+IN 8L18'5.8
4Q0%H 0110 HD 2+W 8028°€/€ €
Mdd EXe) ¥oO1 [z626'psE]
3daodH 0l0:%10ss"H*O 2+ vL6L°60Y
Mdd 4409 Mielo}! (8226722t (s) aaoed 20705105 "H O v+ 6168°69¢
340904 0%10:£°1070 v+ S//9°818 (8) aaoed 010" 105" H Oes ZHN 6v68°29¢
{s) aaoo 20%0:"10se> De v+ 0SLL MY aaoed 20905105 H* 0 y+N 9158°28¢
(s) aaoo 0106 1Dec% O 2+ 08LL'69% agoed 01041 0se°H?*0 Z+HN 9vs8'sse
aaoo %0%04°10s°'0 v+IN 84€L 65 (s) Jaoed 0904105 H g r+iN 0.68°€5E
aaoo 201040570 2+ LLELLSY (s) 4a0ed 010:"10s:"H g, Z+NW 0006'1S€
4ao00 09010710 v+ 66€L°EhY 4a0ed 00510 H D v+ 2998' e
4000 01040620 Z+W STAZAR Y S 4002d 010" 10s"H?'0 2+ /6S8'66€ I
Mdd “4f0 Y001 [8226°0¢] Mdd 40 Miolon] [z626't5¢]
3d40ON OY0:4104H*0 v+ S9LL'6LY 3dAOXH 01010 HE'D Z+N $9€8'S.6
(s) gaodH 20045 10H Oet v+ ov18'Leh (s} aaol 20104105 H? O Z+W 8£€6'26E
(s} agodH 0104106 H Os1 Z+IN 6918°Ge¥ (s) aaoL 20" 105 "H* s W 8966'16€
aaodH 20%0£510:H 0 v+ 180062y aaol 010£50x"H?0 +W 9£68'12¢
agodH 20106 10ggHO T+ 190082 Qaol *0"10s’H*D W G968'61€
J004dH 0106”10 H> Og, 2+ 0228'61 {8) 4a01 0105106 H ' O, Z+W 69€6°21€
(s) 4g0dH 0404H 04, W 0828 Ib (s) 3a01 O"10s"H ' Og, ] 8I¥E'SIE
4a0dH OU0£5105H'D v+ 88.L°60V 4001 010510’ H* D Z+N /868°'S0E
400dH 010" 10H™D 2+ 818L'L0¥ e 4001 0"10="H'0 W 9106'60€ t
e)Ajeuy uopjsodwo) |ejueiue]y @i uo} wSSEN eleinooy J0)dpsoseq elAjeuy uopsoduio |ejuewse|g aj uo| w5Sew ejeinooy Joyduoseq

$400d/2aaad jo sisAjeuy SWHH/JQDUH 40} peiojuojy suoj




LDC #:&35074?7’

SDG #:_Jea Lo

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

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

N_N/A
N_N/A

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

Page: Jof /

Reviewer:
2nd reviewer:

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

Concentration = (A ){L.)(DF)

(AJRRF)(V,)(%S)

Example:

Sample 1.D. /

A

A, Area of the characteristic ion (EICP) for the
compound to be measured
A, Area of the characteristic ion (EICP) for the specific
internal standard /
1 Amount of internal standard added in nanograms Conc. = (75 < 7 ) (
(ng) 7 ,ﬁ(/p;g/g)(// ¢7)(/7¢
v, Volume or weight of sample extract in milliliters {mi)
or grams (g).
RRF Relative Response Factor (average) from the initial = 4 // 75’6
calibration 6
Df Dilution Factor.
%S Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) ( ) Qualification

RECALCo0.21




LDC Report# 23307H21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 30, 2010

LDC Report Date: June 17, 2010

Matrix: Soil

‘Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOE030471

Sample Identification

SSAK7-05-1BPC**
SSAK7-05-1BPC_FD

**|ndicates sample underwent Stage 4 review
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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.

VALOGINA\TRONOXNG\23307H21.734 2




The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

‘Data are qualified as estimated, with a high bias likely to occur. False positives or false

negatives are unlikely to have been reported.

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

I1l. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:
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Extraction
Method Blank ID Date Compound Concentration Associated Samples
0127206MB 5/7/110 1,2,3,4,6,7,8-HpCDD 0.053 pg/g SSAK7-05-1BPC**
OCDD 0.35 pg/g
1,2,3,4,6,7,8-HpCDF 0.13 pg/g
1,2,3,4,7,8,9-HpCDF 0.095 pyg/g
OCDF 0.24 pg/g
0126326MB 5/6/10 2,3,7,8-TCDD 0.030 pg/g SSAK7-05-1BPC_FD
1,2,3,4,7,8-HxCDD 0.021 pg/g
1,2,3,7,8,9-HxCDD 0.030 pg/g
1,2,3,4,6,7,8-HpCDD 0.043 pg/g
OoCcDD 0.28 pg/g
2,3,7,8-TCDF 0.061 pg/g
1,2,3,7,8-PeCDF 0.032 pg/g
2,3,4,7,8-PeCDF 0.046 pg/g
1,2,3,4,7,8-HxCDF 0.063 pg/g
1,2,3,6,7,8-HxCDF 0.081 pg/g
2,3,4,6,7,8-HxCDF 0.035 py/g
1,2,3,7,8,9-HXCDF 0.046 pg/g
1,2,3,4,6,7,8-HpCDF 0.11 pg/g
1,2,3,4,7,8,9-HpCDF 0.079 pg/g
OCDF 0.21 pg/g

Sample concentrations were compared to concentrations detected in the method blanks

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

Sample EB-04302010-RZD (from SDG GOE030473) was identified as an equipment blank.
No polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the

following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB04302010-RZD 4/30/10 1,2,3,4,7,8-HxCDD 1.7 pg/L All samples in SDG
1,2,3,6,7,8-HxCDD 1.4 pg/L GOE030471
1,2,3,7,8,8-HxCDD 1.5 pg/L
1,2,3,4,6,7,8-HpCDD 2.8 pg/L
ocDbD 7.2 pg/L
1,2,3,7,8-PeCDF 1.5 pg/t
1,2,3,4,7,8-HXCDF 2.2 pg/t
1,2,3,6,7,8-HXCDF 1.2 pg/L
2,3,4,6,7,8-HxCDF 1.9 pg/L
1,2,3,7,8,9-HXCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 2.4 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/l.
OCDF 5.0 pg/L

Sample concentrations were compared to concentrations detected in the equipment

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

Sample FB-04072010-RZD (from SDG GODO090441) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the

following exceptions:
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Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7/110 1,2,3,4,7,8-HxCDD 0.89 pg/L. All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L GOE030471
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
ocpbD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/t

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications

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

Xl. Project Quantitation Limit

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

VALOGIN\TRONOXNG\23307H21.T34 6



Sample Compound Finding Criteria Flag AorP
SSAK7-05-1BPC** 2,3,7,8-TCDF Sample result exceeded Reported result should be |J (all detects) P
1,2,3,4,6,7,8-HpCDF | calibration range. within calibration range. J (all detects)
OCDF J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG GOE030471 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 GOE030471 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

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

Xll. System Performance'

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

XHI. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SSAK7-05-1BPC** and SSAK7-05-1BPC_FD were identified as field duplicates.
No polychlorinated dioxins/dibenzofurans were detected in any of the samples with the
following exceptions:

Concentration (pg/g)

RPD Difference
Compound SSAK7-05-1BPC** | SSAK7-05-1BPC_FD | (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 7.6 4.9 ‘| 43 (<50) - - -
1,2,3,7,8-PeCDD 26 16 48 (<50) - - -
VALOGIN\TRONOXNG\23307H21.T34 7




Concentration (pg/g)

RPD | Difference
Compound SSAK7-05-1BPC** | SSAK7-05-1BPC_FD | (Limits) (Limits) Flags AorP
1,2,3,4,7,8-HxCDD 17 9.7 - 7.3 (<2.6) J (all detects) A
1,2,3,6,7,8-HxCDD 39 23 52 (<50) - J (all detects) A
1,2,3,7,8,9-HxCDD 37 19 64 (<50) - J (all detects) A
1,2,3,4,6,7,8-HpCDD 160 72 76 (<50) - J (all detects) A
ocDD 150 58 88 (<50) - J (all detects) A
2,3,7,8-TCDF 210 140 40 (<50) - - -
1,2,3,7,8-PeCDF 410 260 45 (<50) - - -
2,3,4,7,8-PeCDF 230 140 49 (<50) - - -
1,2,3,4,7,8-HxCDF 800 440 58 (<50) - J (all detects) A
1,2,3,6,7,8-HXCDF 580 310 61 (<50) - J (all detects) A
2,3,4,6,7,8-HxCDF 150 84 56 (<50) - J (all detects) A
1,2,3,7,8,9-HxCDF 84 45 60 (<50) - J (all detects) A
1,2,3,4,6,7,8-HpCDF 1900 840 77 (<50) - J (all detects) A
1,2,3,4,7,8,9-HpCDF 880 400 75 (<50) - J (all detects) A
OCDF 7000 2000 111 (<50) - J (all detects) A
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Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOE030471

SSAK7-05-1BPC_FD

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

SDG Sample Compound Flag AorP Reason (Code)
GOE030471 | SSAK7-05-1BPC** 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,6,7,8-HpCDF J (all detects) Limit (e)
OCDF J (all detects)
GOEO30471 | SSAK7-05-1BPC** All compounds reported J (all detects) A Project Quantitation
SSAK7-05-1BPC_FD below the PQL. Limit (sp)
GOEO030471 | SSAK7-05-1BPC** All compounds reported as JK (all detects) A Project Quantitation
SSAK7-05-1BPC_FD EMPC Limit (k)
GOE030471 | SSAK7-05-1BPC** 1,2,3,4,7,8-HxCDD J (all detects) A Field duplicates
SSAK7-05-1BPC_FD (Difference) (fd)
GOE030471 | SSAK7-05-1BPC** 1,2,3,6,7,8-HxCDD J (all detects) A Field duplicates (RPD)

(fd)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOE030471

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

GOEO030471

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOE030471

No Sample Data Qualified in this SDG
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LDC #

SDG #:

Tronox Northgate Henderson
VALIDATION COMPLETENESS WORKSHEET

23307H21

GOEQ30471

Laboratory: Test America

Stage ZB/#—

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

Date:
Page:_/of /

Reviewer:

2nd Reviewer: L

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

:yj‘fﬁj

Validation Area Comments
I Technical holding times ) Sampling dates: 45?//?
1. HRGC/HRMS Instrument performance check <24“ !
HI. Initial calibration -
V. | Routine calibration/iRi/ 4
V. | Blanks /ﬁ/\/ .
VI. | Matrix spike/Matrix spike duplicates /W\J 0 d%v;// g>{ —_ /\b M,
VIl | Laboratory control samples <6— L= '
VIil. | Regional quality assurance and quality control N
IX. | Internal standards %r
X. | Target compound identifications -A~
XI. | Compound quantitation and CRQLs /\N
XIl. | System performance A
Xiil. | Overall assessment of data <A
XIV. | Field duplicates /6\/\ _P:: H— =
XV. | Field blanks ’ﬁ/\/ FBWFD( b —#Z,D@DDD?M ), ER-043p 20( 0FED (i
Note: A = Acceptable ND = No compounds detected D = Duplicate ,
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
1 / SSAK7-05-1BPC  #¥ 6 11/ 0/> 7,.;2;5,1.))6 21 31
2 | ssaKk7-05-1BPC FD 1?‘&/@5 Dt |2 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 38
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23307H21W.wpd




LDC #:495’397/>/ /

SDG #:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

VALIDATION FINDINGS CHECKLIST

Page:_ /of 2

Reviewer:
2nd Reviewer:

(=2

Validation Area

Yes

No

NA

Findings/Comments

1. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

il. GC/MS Instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

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

Was the mass resolution adequately check with PFK?

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

jil. Initial calibration

Was the initial calibration performed at 5 concentration levels?

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

Did all calibration standards meet the lon Abundance Ratio criteria?

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

NOIDYNE NN DN NN

g

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

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

Did all routine cafibration 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?

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

NN AR

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

Water.

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

= L:aboratory. control:samples:

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

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

DXN-SW90.DOC version 1.0




LDC # 3397&!2/

SDG #:

VALIDATION FINDINGS CHECKLIST

Page._=2of <=
Reviewer: :

2nd Reviewer: &,

VHI. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

IX. Internal standards

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

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

NN

X, Target compound identification

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

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

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

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

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

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

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

\\\\\\ N

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

Was an acceptable lock mass recorded and monitored?

N

compound:quantitation/CRQLS

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

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

System performance was found to be acceptable.

Overalt assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Ji Target compounds were detected in the field blanks.

DXN-SW80.DOC version 1.0
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LDC#:23307H21 VALIDATION FINDINGS WORKSHEET Page: ‘%1‘/7
SDG#:_See Cover Field Duplicates Reviewer:

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

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

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

Compound 1 2 RPD Difference Limits (Parent Only)
A 7.6 4.9 43
B 26 16 48
c 17 9.7 7.3 (<2.6) Aotz A ('Fp( )
D 39 23 52
E 37 19 64
F 160 72 76
G 150 58 88
H 210 140 40
I 410 260 45
J 230 140 49
K 800 440 58 | 0{-&/‘#’/4 (+ 01( >
L 580 310 61
M 150 84 56
N 84 45 60
¢] 1900 840 77
P 880 400 75 |
Q 7000 2000 111 \1

Gr




12°060T0INNOBNIXOIGMHM\SDOQdM\' O

"S)Ns8] pajenojgoel
U1 Jo %001 UIIM 33108 JOU OF S)Nsel patiode] UsUM Sa|dUes POTeIo0sse pus SUGHBSNEnD 1o 18] 1o} 19ayS)IOM SBUIBUL UOHEIANe) [emiu] o} Jojoy  'siueluwon

(0@oo-2,) 4000

(QQodH-'8''8'v'2' 1-0¢) QADAH-8'L'0'P'E'2"
(QQoxH-8'L'8'8'2' 1-0,) AQoXH-8'L'e'e'e'}
{(0aoL8's'e'2-0) QQOL-B'L'EE
(4001-8'£'8'2-0y) 4001-8'2'82 ) €

TQ000-0q) 3600
(QQ0dH-'8'2'9'v'2'1-0g) GAOAH-8'L'9'P'E'2'L
(QQoxH-8'£'9'8'2'1-0y) QAOXH8'2'9'E'E' S

) (0goL-8'2'8'2-0,) AQOL-8'L'E
ez / M =/ e’/ e’/ Lo/ || Lo/ (4a0L-8','e'2-0,) 001882 | O/ \\A\ —ZH¢D/ |
eV & W&MWM p Roacl /| R2bzs 7 A7 | e 2=/ TG000-0,) 3600 1
SE S| PES/ES | /#5077 PSsa 7 L0 O\ AR5 4 0 (QQOdH-'8'L'0'V'2'1-05) QQOIHE LS ' ET S
KECF || L7e&KES Z z= 470/ @£Ll T A 0BEG] 77/ (QQ0XH-8'2'9'8'2'1+0,,) QQOXH-B'L'9ET
LoE H | L2268 F || oo/ | LET 7|2 o/ Eeeo/ (adorssez0,) adOLELET |, \\\ R (SZET
5ol 7| 82/ 7 SSL7% 7 4 7 lA\wM\mN J| g/ (4001-6'2'6'2-0,,) 400L8'L'E'2 2/
asy% asy% Ms SO )|l s =) (1eppuy) (1epyuy) (piepumg euselu| @ouRIejey) punodwog eleQ Q1 piepuelg #
344 444 dHY eBeleny || JHY ebeleay uopeiqijed
peje|hojesey peuodey pelejnojeoey peuodely pejejhojedsey peyodey
S4dd 84} jo UBBl = X 'SJHY BU} JO UO[IBIASP PIBpUBIS = § (Us) « 00} = QSH%
plepusls |euieul jo uopBlUsOUO) = Yo ‘punoduies jo UopeauBsLD) = *) Spispuels Jo Jequinu/sJyY ey} Jo Wns = Juy eBeisAe
plBpUB}S [BUIBIU| PBIBIDOSSE JO BBIY = Y ‘punodwos jo wely =y . (o) (™)/("D) (V) = 44y

'suopejnofes Bumoijo}
ay) Buisn mojeq payiuspl spunodwoo auy Joj pajejnofeoss slem (QSH%) uolieiAsp plepuels aalje|al Juasiad pue ‘JHY obesene ‘(4yY) Jojoeg esuodsey sanejey ey

(0628 POUIBN 9¥8 MS Vd3) sueinjozusqig/suXold SWHH/ODHH ‘JOHIL3N

Iﬂr:m\sm_imncm
T emepney UONESNJI15/, UONE|NJ[es) UONEIGIEs [ENniu] TGE# ©as

.ﬂ&oﬂ.lnmmmm 133IHSHHOM SHNIANI4 NOILLYAITVA #0a1




12°060TONOD\OENIXOIAMHMISO0AdM\:D

"S)NSa] pajejnojeoal
341 JO %0°01 UM 991b8 Jou Op Sjjhsal paiodal UsUm Sajdules pojeloosse pue SUORBoRIenDb JO 11| 10} JaaUsyIOM sSbuipul Uonelqiisy) sunnoy o} Jajey  :Sjuswiwo))

(aao0-9,) 4000

(QaodH-'8'2'9'v'2'1-0,,) AQ0dH-8'2'9'p'e2'}
(agoxH-8'L'9'e'2'1-0,,) QADXHB'L'9'E'e'}
(aaoi-8'2'e'2-0,,) AQOL-8'L'E2
(daol-8'2'e'2-0,) 4001-8'2'82 £

(das0-9,) 4400

(aQodH-'g'L'9'v'2'1-0,) AQOdH-8'L'9'Y'e2't
(QQoxH-8'2'9'8'2'1-0,,) QAOXHB'L'9'ET'}
{aqor-s'2'e'2-0,) QQOLB'L'ES

oA,

/ % < m Va4 M.\ /7 K7/ (HaoLe','e'2-0,,) 4001822 =7 u\\A\\m\ z
> L7 > 27/ 222257 L3425 7 | <z o</ (00000, 4000
S5 & S5 7e(s0/ 77827 (|| 72857608 (QQ0dH-'8','9'v'2'1-0,) 0QOdHB'2'9'Y'E'Z')
) & 5= AL | 7 FLLI | FIe9/ (QQOXH-8'£'9'e'2'1-0;) AQOXHB'L'9'E2'L
=Z = s&z7c// | S5 M Fe /] a7 =F N\ (Qao4-8'2'8'2-0;) AQOL-8'L'ET Q\\m / /5 ~
< Z < & T5Lb5 V)| TSLLL V| SEr<t (400L-8'2'€'2-0;,) JA0L8L'EZ S PLT
a% a% (02) (00) (1enup) (piepuels |eulolu] eouslejey) punoduod ejeQ Qi piepuerg
44y 44y 4uY ebeseny uopeiqIED
- peje|no|ese y peuocdey pejejnajeasy peyodey

piepue)s [QUlsiul JO UONBAUSIUCD = )
plepuB)S [Bulajul PaIBIJOSSE JO Baly = "y

‘punodwiod Jo uonBIUEOUOD = O

'‘punodwod jo waly = "y
44y uolsiqied Buinuguod = 44y
44y abeiane uonBIqIBO BINUI = JHY ‘OAR

(oIW/("0)(V) = Jud

818y JHY "eAv/(JHY - JHY '8nv) 4 001 = BduBIeHId %

:uopeinofeo Bumoijo} ayy Buisn mojad paynuspl spunodwiod
8y} lo} pajenojesal aiam sJ4yy uoneiqies Buinupuoo ayy pue (s{yy) siojoeq4 esuodsay aane|oy abelane uoneiqied jepiul ayy Jo (Q%) sousiayp jusdled ayj

(0628 PoUlelN 978 MS Vd3) sueinjozuaqiq/suixolq SWHH/ODYH ‘AOHLIN

Il%hizm\sm_im puz

L :JIamalneY
/ o/ ;abeqd

TT7ETTZ# 948 +
\M\N\NNNVWM* oal

UOIIEIJlIa/ synsay uojjeiqijey aujnoy
LIFHSHHOM SONIANI4 NOLLVAITVA




LDC #:933&7’//}/
SDG #: 2 2,

VALIDATION FINDINGS WORKSHEET Page: /of_/
Sample Calculation Verification Reviewer:

2nd reviewer: ’ .

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

N_N/A
/ N N/A

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

Concentration = (A ){L)(DF)
(AL (RRF)(V,)(%S)
A, = Area of the characteristic ion (EICP) for the

compound to be measured

Example:

Sample 1.D. / . [

A, =  Area of the characteristic ion (EICP) for the specific
internal standard %
[N = Amount of internal standard added in nanograms Conc. = (45' 277 f ) ( 97&/@ ) ( )
0 X po Bed) 073 8T
v, = Volume or weight of sampie extract in milliliters (ml) )
or grams (g).
RRF = Relative Response Factor (average) from the initial = ;g( L= de -
calibration é/
Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample ID Compound { ) ( ) Qualification

RECALCg0.21




12°06010SDTN\OGUIX0IQ\SISBUSHIOA UOHEDIIBALA

ST E I EREY
3UTJ0 9%,0°01, UIUNIM S8IDE JOU Op S)jnsed popodal UsUM S3|JWES PSJEI0SsE pue SUORESIEND JO 181] 10} 198U SHIOM SOUIpUl} S[dWES [0JjU0) AIGIEIOGET 01 19J8Y :siuawo)

<<=/ </ /! K=y \ T 4090
&7/ &£77 / 5 /7 / Y, JGOUH6eLTETY
SN - | S/ \ S/ \ / GOXHB LY ETT
Lo/ ge/ ! x 77 [ 2/ aaoed-8'L'e Tt
< /s 7 AV = fo ¥ 7 7C QaoL8Lee
TS PeROMeE | S1e0% [ PeRUden || ooom | Powodem | USO1 §I1 @I ST
L _J |
ady K19A000Y JUSIBd A18A029Y JUIDIad & ) CAaqh) punodwo)d
- _ uonelusIuod oppY
SO SO | qsoT SOT sjdweg paxidg oNids
\ .
sy T /201 SO
K1anoos. Jusosed ajeoydnp sjdwes [0u00 Aojeloqe = SO A1enooa) Jusosad ojdwes j04u00 AljoelogeT = SO (s + SO/Z «1ASO1- 801 1= add
peppe 2jids = VS
uofe)usoUoo sjdwes pe3ids = 0SS 8IBYM VS/OSS « 001 = AdAooey %

:uone|Noeo Bumoyo) ayy Buisn mojaq payusp! spunodwod sy Joj
pajejnojeoal aiom (sjqedldde 1) syeoydnp sjdwes josuod Alojeioqe| pue ajdwes |0J)uod Aojeioge] 9y} JO (Ody) douaiayiqIusdiad dAie|ey pue (4%) selano0asjusosad 8y L

(0628 POUIRN 9¥8 MS VYd3) sueinjozusqig/sulxolg SW/OO ‘QOHLINW

1 JOMBINSY PUZ

T iemeiney UONEORIISA S)nsay ojdwies [013uc) Aiojeloqe L F7% # ©0S
ﬁoﬂ”omma 1IIHSHUOM SONIANI4 NOLLVAITVA \ANQ“W# oan

\




12°0610 L\OBNIXOIQIHM\SO0AdM\:O

prepus}s Alsaooal/feuleul = g

v866'81 = 4
£06S96'9E = 10,5 GGEE00'El = O,
£98896'FE = |0 0000002} = O
SI6¥66'SH = O §28/00°'} = H
pesn eJem sassBl J1pijonuU Buimojjo} ey ()
Mdd ‘4450 Y001 [s226°0¢b)
34d00 0340 10s°H 0 r+IN SSS.'ShY
(s) agoxH 20%104" 105" H Ocs P+ 625850y
(s) agoxH 201051057 H Des 2+ 6558°10Y
adaoxH 20%10:"10°H?D P+ 218168
QgoxH 2010:°10:°"H'O 2+ 9518'68¢
(S) 4aoxH O10:£510:"H? 05, Z+NW 0198°s8¢
{s) JaoxH 0%10s°H>' 04 W 6£98°68€
4Q0XH 010 10s°H?'0 P+ 8L18'S.E
4QOH 010 10="H?'D Z+W 8028'c.¢ £
Mdd #4%0 ptiele) [2626'v5€]
3d4aodH Ol0:°10ss"H*0 2+ v.61'60¥
M4d “44% 00T [esze22t] (s) aaoed 20%0, 108" H e v+ 6168°69¢
3d4aoq 090:°10s°'0 v+ S//9ELS (8) aaoed 010" 105e"H? Ot 2+ 6v68'29€
(s) aaoo 20%106°105e% e v+ 0SLL Y aaoed 2005105 H D P+ 9158°.8¢
(s) aaoo 20104410567 O Z+N 0822'69Y aagoed 2010:"10s"HZ' 0 rA ovse'sse
aaoo 20%04"10%> 0 v+ 8YEL 65V (8) 400°8d O%104510se°H O, v+iN 0.68'€SE
aaoo 2019:40s%'0 2+ LLELLSY (s) 4a0ed 01010 H O, Z+N 0006'15¢
4000 019£710%7"0 r+W 668L 'Sy 400ed 040:510s"HD r+N 19S8'I¥E
4000 Ol0:A10s%*0 2+ A AR g 4008d Ol0:"10s"H*'D Z+N /658'66¢ 2z
M4d o) 001 [8226°08%] Mdd ®4%0 MO [z626'pse]
34AON 0%0:106H D y+IN SOLL'6LY 34AOxXH Ol0s 105 H'O 2+ ¥9£8°S.8
(s) aaodH 20%10u%10geH? e v+ ovig ey (s) aaolL 010105 H* Oty 2+ 8EE6'CEE
{s) agodH 2010510 H Oet 2+ 6918°SEY (s) agoL 20”105t H* e W 89£6'16€
aaodH 20%10,5105H? 0 v+ L8LL'SeY aaol 2010°10s"H*O +W 9£68'12¢
agodH 201051 0eH>'O Z+W 19LL82Y aaol 20"10:"H'0 W c968°'618
4a0dH O10:°105H O 2+ 022861 (s) 4ao1 Ol0"10se"H?' O, Z+W 6866'21E
(s) 400dH O406H" O, W 0S28'LL¥ (s) 4a01 0'10s"H* D¢, W 6I¥6'S1E
400dH OU0£510H'O P+ 8822°60V 4001 010:510s"H 0 2+ 2868'S08
40049H 010510 HPO 2+ 818.'L0V ¥ 4aoL 0'19s"H"0 W 9106'€08 b
elijeuy uopisodwog jejuowe]l Q) uo| wSSeW eleindoy Joydjoseq e)Ajeuy uonsodwo) jejuews|3 Ql uoy (BSEW e1eInddy Jo0)djsoseq

$300d/$0Q0d Jo sisAleuy SWHH/DDHH 40} paiojjucy suo)




LDC Report# 23307121

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 30, 2010

LDC Report Date: June 16, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOE030477

Sample Identification

SSAQS5-01-2BPC
SSAQ5-01-1BPC
SSAQ5-01-1BPC_FD
SSAQS5-01-2BPCMS
SSAQS5-01-2BPCMSD
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A
P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

lI. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

Extraction
Method Blank ID Date Compound Concentration Associated Samples
0127206MB 5/7/10 1,2,3,4,6,7,8-HpCDD 0.053 pg/g All samples in SDG GOE030477
OCDD 0.35 pg/g
1,2,3,4,6,7,8-HpCDF 0.13 pg/g
1,2,3,4,7,8,9-HpCDF 0.095 pg/g
OCDF 0.24 pg/g
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Sample concentrations were compared to concentrations detected in the method blanks
as required by the QAPP. No sample data was qualified.

Samples EB-04302010-RZB-1 and EB-04302010-RZB-2 (both from SDG GOEO030473)
were identified as equipment blanks. No polychlorinated dioxin/dibenzofuran
contaminants were found in these blanks with the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB04302010-RZB-1 4/30/10 1,2,3,6,7,8-HxCDD 0.58 pg/L All samples in SDG

1,2,3,4,6,7,8-HpCDD 2.9 pg/L GOE030477

ocDD 15 pg/l.

1,2,3,7,8-PeCDF 5.5 pg/L

2,3,4,7,8-PeCDF 3.5 pg/L

1,2,3,4,7,8-HxCDF 7.1 pg/L

1,2,3,6,7,8-HxCDF 7.0 pg/L

2,3,4,6,7,8-HxCDF 2.0 pg/L

1,2,3,7,8,9-HxCDF 0.81 pg/L

1.2,3,4,6,7,8-HpCDF 20 pg/L

1,2,3,4,7,8,9-HpCDF 6.1 pg/L

OCDF 40 pg/L

EB04302010-RZB-2 4/30/10 1,2,3,6,7,8-HxCDD 0.67 pg/L All samples in SDG

1,2,3,7,8,9-HxCDD 0.46 pg/L GOE030477
1,2,3,4,6,7,8-HpCDD 1.2 pg/l.

oCcDD 5.7 pg/L

1,2,3,4,7,8-HxCDF 0.91 pg/L

1,2,3,6,7,8-HxCDF 0.78 pg/L

2,3,4,6,7,8-HxCDF 0.44 pg/L

1,2,3,7,8,9-HxCDF 0.85 pg/L

1,2,3,4,6,7,8-HpCDF 0.74 pg/L

1,2,3,4,7,8,9-HpCDF 0.68 pg/l

OCDF 2.0 pg/L

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

Sample FB-04062010-RZB (from SDG GOD120488) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04062010-RZB 4/6/10 1,2,3,7,8,9-HxCDD 0.68 pg/L All samples in SDG
1,2,3,4,6,7,8-HpCDD 2.5 pg/L GOE030477
OCDD 6.2 pg/L
2,3,7,8-TCDF 2.7 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L.
1,2,3,6,7,8-HxCDF 0.82 pg/L
1,2,3,7,8,9-HxCDF 0.94 pg/L
1,2,3,4,6,7,8-HpCDF 1.8 pg/L
1,2,3,4,7,8,9-HpCDF 1.2 pg/L
OCDF 4.4 pg/l.
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Sample concentrations were compared to concentrations detected in the field blanks as
required by the QAPP. No sample data was qualified.

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

VIIl. Regional Quality Assurance and Quality Control
Not applicable.

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

Sample Compound Finding Criteria Flag AorP
SSAQ5-01-1BPC OCDF Sample result exceeded Reported result should be }J (all detects) P
calibration range. within calibration range.

$SAQ5-01-1BPC_FD | 1,2,3,4,6,7,8-HpCDF | Sample result exceeded Reported result should be  |J (all detects) P
OCDF calibration range. within calibration range. J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding : Flag AorpP

All samples in SDG GOEQ30477 All compounds reported below the PQL. J (all detects) A

V\LOGIN\TRONOXNG\23307I21.TR3 6



All compounds reported as EMPC were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOE030477 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.

Xlll. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SSAQ5-01-1BPC and SSAQ5-01-1BPC_FD were identified as field duplicates.

No polychlorinated dioxins/dibenzofurans were detected in any of the samples with the
following exceptions:

Concentration (pg/g)
RPD Difference
Compound SSAQ5-01-1BPC SSAQS-01-1BPC_FD | (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 95 300 104 (<50) - J (all detects) A
1,2,3,7,8-PeCDD 290 980 109 (<50) - J (all detects) A
1,2,3,4,7,8-HxCDD 180 900 133 (<50) - J (all detects) A
1.2,3,6,7,8-HxCDD 410 1600 118 (<50) - J (all detects) A
1,2,3,7,8,9-HxCDD 390 1600 122 (<50) - J (all detects) A
1,2,3,4,6,7,8-HpCDD . 1500 5500 114 (<50) - J (all detects) A
OCDD 1600 5400 108 (<50) - J (all detects) A
2,3,7,8-TCDF 1700 5600 107 (<50) - J (all detects) A
1,2,3,7,8-PeCDF 4000 14000 111 (<50) - J (all detects) A
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Concentration (ug/L)
RPD Difference
Compound SSAQ5-01-1BPC S$SAQ5-01-1BPC_FD | (Limits) (Limits) Flags AorP
2,3,4,7,8-PeCDF 2200 7900 113 (<50) - J (all detects) A
1,2,3,4,7,8-HxCDF 8700 31000 112 (<50) - J (all detects) A
1,2,3,6,7,8-HxCDF 5400 20000 115 (<50) - J (all detects) A
2,3,4,6,7,8-HxCDF 1500 5700 117 (<50) - J (all detects) A
1,2,3,7,8,9-HxCDF 810 3800 123 (<50) - J (all detects) A
1,2,3,4,6,7,8-HpCDF 18000 72000 120 (<50) - J (all detects) A
1,2,3,4,7,8,9-HpCDF 8100 30000 115 (<50) - J (all detects) A
OCDF 62000 250000 121 (<50) - J (all detects) A

V:\LOGIN\TRONOXNG\23307121.TR3 8



Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOE030477

SSAQS5-01-1BPC_FD

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

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

SDG Sample Compound Flag AorP Reason (Code)
GOE030477 | SSAQ5-01-1BPC OCDF J (all detects) P Project Quantitation
Limit (e)
GOE030477 | SSAQS5-01-1BPC_FD 1,2,3,4,6,7,8-HpCDF J (all detects) P Project Quantitation
OCDF J (all detects) Limit (e)
GOE030477 | SSAQ5-01-2BPC All compounds reported J (all detects) A Project Quantitation
SSAQ5-01-1BPC below the PQL. Limit (sp)
SSAQ5-01-1BPC_FD
GOE030477 | SSAQ5-01-2BPC All compounds reported as JK (all detects) A Project Quantitation
SSAQ5-01-1BPC EMPC Limit (k)
SSAQ5-01-1BPC_FD
GOE030477 | SSAQ5-01-1BPC 2,3,7,8-TCDD J (all detects) A Field duplicates (RPD)

(fd)

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

GOE030477

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

No Sample Data Qualified in this SDG

GOE030477

VALOGIN\TRONOXNG\23307121.TR3

No Sample Data Qualified in this SDG




Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOE030477

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #._ 23307121 VALIDATION COMPLETENESS WORKSHEET Date: 7o
SDG #:__GOE030477 Stage 2B Page:_//o
Laboratory: Test America Reviewer:

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 I Comments _ ‘

I Technical holding times Sampling dates: 4;0// 2
7 7

11, HRGC/HRMS Instrument performance check

1 Initial calibration

V. | Routine calibration/hA/

D g

V. Blanks VoAV
VI, | Matrix spike/Matrix spike duplicates /o\/\/
VII. | Laboratory control samples ‘A’ AQ&
VHI. | Regional quality assurance and quality control N
IX. | Internal standards m
X. Target compound identifications N
Xi. | Compound quantitation and CRQLs %N
Xl | System performance N
XNt | Overall assessment of data ﬂ-
XIV. | Field duplicates W D=t
XV. | Field blanks @\] FR2L 14200~ B2R(F0 D204 88
Note: A = Acceptable ND = No compounds déeteéct;da4 3925é€;p{§f95"‘ Wﬁe—féﬁgﬂf—v/;;)
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 | SSAQS5-01-2BPC Sl g/ poLrlR | 31
2 | $5AQ5-01-1BPC 12 / 22 32
3 | SSAQ5-01-1BPC FD 13 23 33
4 | ssAQs5-01-2BPCMS 14 24 34
5 | 55AQ5-01-2BPCMSD 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23307121W.wpd
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LDC#:23307121
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

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

YNNA
Y/N NA

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

Page:_fof /

Reviewer:

2nd Reviewer:_fﬁ

Concentration (pg/g) (<50) (pglg) {pa/g) Qualifications
Compound 2 3 RPD Difference Limits (Parent Only)
A 95 300 104 | Xdz) e
B 290 980 109
C 180 900 133
D 410 1600 118
E 390 1600 122
F 1500 5500 114
G 1600 5400 109
H 1700 5600 107
| 4000 14000 111
J 2200 7900 113
K 8700 31000 112
L 5400 20000 116
M 1500 5700 117
N 910 3800 123
(o] 18000 72000 120
P 8100 30000 115 ,
Q 62000 250000 121 A

V:\FIELD DUPLICATES\23307i21.wpd
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LDC Report# 23307J21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 30, 2010

LDC Report Date: June 16, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOE030478

Sample Identification

SSAK6-02-5BPC
SSAK6-03-3BPC
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

V:ALOGIN\TRONOXNG\23307J21.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

V:\LOGIN\TRONOXNG\23307.J21.TR3 3



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

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

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% .

l11. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

Extraction
Method Blank ID Date Compound Concentration Associated Samples
0127206MB 5/7/10 1,2,3,4,6,7,8-HpCDD 0.053 pg/g SSAK6-03-3BPC
ocDD 0.35 pg/g
1,2,3,4,6,7,8-HpCDF 0.13 pg/g
1,2,3,4,7,8,9-HpCDF 0.095 pg/g
OCDF 0.24 pg/g

VALOGIN\TRONOXNG\23307J21.TR3 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0130380MB 5/10/10 1,2,3,4,6,7,8-HpCDD 0.41 pg/g SSAK6-02-5BPC
OCcDD 1.6 pa/g
1,2,3,7,8-PeCDF 0.65 py/g
1,2,3,4,7,8-HxCDF 1.3 pg/g
1,2,3,6,7,8-HxCDF 0.67 pg/g
2,3,4,6,7,8-HxCDF 0.28 pg/g
1,2,3,4,6,7,8-HpCDF 2.0 pg/g
1,2,3,4,7,8,9-HpCDF 0.82 pg/g
OCDF 4.0 po/g

Sample concentrations were compared to concentrations detected in the method blanks

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

Sample EB-04302010-RZD (from SDG GOE030473) was identified as an equipment blank.
No polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the

following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB04302010-RZD 4/30/10 1,2,3,4,7,8-HxCDD 1.7 pg/L All samples in SDG
1,2,3,6,7,8-HxCDD 1.4 pg/L GOE030478
1,2,3,7,8,9-HxCDD 1.5 pg/L
1,2,3,4,6,7,8-HpCDD 2.8 pg/L
oCDD 7.2 pg/l-
1,2,3,7,8-PeCDF 1.5 pg/L
1,2,3,4,7,8-HxCDF 2.2 pg/L
1,2,3,6,7,8-HXCDF 1.2 pg/L
2,3,4,6,7,8-HXCDF 1.9 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 2.4 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 5.0 pg/L

Sample concentrations were compared to concentrations detected in the equipment

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

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

following exceptions:

VALOGIN\TRONOXNG\23307J21.TR3




Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/710 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L GOE030478
1,2,3,4,6,7,8-HpCDD 2.2 po/L
OCDD 8.3 pg/L
1,2,3,4,7,8-HXCDF 1.4 pg/t.
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

VIil. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

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

UJ (all non-detects)

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAK6-02-5BPC *c-0cDD 27 (40-135) oCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

X. Target Compound Identifications

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

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

Sample Compound Finding Criteria Flag AorP
SSAK6-03-3BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be | J (all detects) P
1,2,3,4,6,7,8-HpCDF | calibration range. within calibration range. J (all detects)
1,2,3,4,7,8,9-HpCDF
OCDF

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOE030478 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag AorpP

All samples in SDG GOE030478 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.

Xlll. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOE030478

SDG Sample Compound Flag AorP Reason (Code)
GOEO030478 | SSAK6-02-5BPC OoCcDD J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)
OCDF J (ali detects)

UJ (all non-detects)

GOE030478 | SSAK6-03-3BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,6,7,8-HpCDF J (all detects) Limit (e)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)
GOEO030478 | SSAK6E-02-5BPC All compounds reported J (all detects) A Project Quantitation
SSAKE-03-3BPC below the PQL. Limit (sp)
GOE030478 | SSAK6-02-5BPC All compounds reported as JK (all detects) A Project Quantitation
SSAK6-03-3BPC EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOE030478

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
GOE030478

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOE030478

No Sample Data Qualified in this SDG
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LDC#:

Tronox Northgate Henderson
VALIDATION COMPLETENESS WORKSHEET

23307J21

SDG #._ GOE030478
Laboratory: Test America

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.

Stage 2B

Reviewer:

2nd Reviewer: ?! _

Date:ZE—{_/[:0

Page: |

Validation Area I Comments

B Technical holding times — | Sampling dates: 4/50//0

1. HRGC/HRMS Instrument performance check %“ ’ /

ill. | Initial calibration *<1"‘

I\VV. | Routine calibrationm <A/

V. | Blanks /a/\/ 3

VI. | Matrix spike/Matrix spike duplicates 4/\/ |\)0 72 %;\/ =P ]e — A/0 M
VIi. | Laboratory control samples <A- Aeﬁ I
Vill. | Regional quality assurance and quality control N

IX. | Internal standards M

X. Target compound identifications N

Xi. | Compound quantitation and CRQLs /XN

Xll. | System performance N
Xl | Overall assessment of data ‘A~
XIV. | Field duplicates N

xv._| Field blanks A /\‘/ FiZp4 or=0/ 0-£2D (é-JD/I '40%/ ) EB o300 2D

Note: A = Acceptable ND = No compounds detected D = Duplicate (?9&&5&4‘:{—5)
N = Not provided/applicable R = Rinsate TB = Trip blank

SW = See worksheet

Validated Samples:

FB = Field blank

EB = Equipment blank

1 1 ssake-00-58PC s \p/3p 3[p/r |21 31
2 | SSAK6-03-3BPC U2 1= =04 B 22 32
\

3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23307J21W.wpd
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LDC Report# 23307K21

Laboratory Data Consultants, Inc.
Data Validation Report

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

LDC Report Date: June 16, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOE040578

Sample Identification

SSAK7-06-1BPC
SSAK8-07-1BPC
SSAL7-04-1BPC
SSAL2-03-1BPC
SSAK7-03-1BPCMS
SSAK7-03-1BPCMSD
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introduction

This data review covers 6 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

I1l. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

Method blanks were reviewed for each matrix as applicable. No 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
0131390MB 5/11/10 1,2,3,4,6,7,8-HpCDD 0.073 pg/g All samples in SDG GOE040578
OCcDD 0.40 pg/g
2,3,7,8-TCDF 0.12 pg/g
1,2,3,4,7,8-HXCDF 0.12 pg/g
1,2,3,6,7,8-HxCDF 0.075 pg/g
1,2,3,4,6,7,8-HpCDF 0.18 pg/g
OCDF 0.42 pg/g

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

Sample FB-04072010-RZD (from SDG GOD090441) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L GOE040578
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HXCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/l.

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

VI. Matrix Spike/Matrix Spike Duplicates

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

Vil. Laboratory Control Samples (LCS)

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

VIil. Regional Quality Assurance and Quality Control

Not applicable.
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IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAK7-06-1BPC 8C-1,2,3,4,6,7,8-HpCDF 36 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
¥C-1,2,8,4,6,7,8-HpCDD 33 (40-135) ocbD UdJ (all non-detects)
3C.0CDD 25 (40-135) 1,2,3,4,6,7,8-HpCOF
1,2,3,4,7,8,9-HpCDF
OCDF
SSAL7-04-1BPC *c-ocDD 37 (40-135) ocbD J (ail detects) P
UdJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)

X. Target Compound ldentifications

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

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

exceptions:
Sample Compound Finding Criteria Flag AorP
SSAK8-07-1BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be |J (all detects) P

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

calibration range.

within calibration range.

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

All compounds reported below the PQL were qualified as follows:

Sample

Finding

Flag AorP

All samples in SDG GOE040578

All compounds reported below the PQL.

J (all detects) A

All compounds reported as EMPC were qualified as follows:
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Sample Finding

Flag

AorP

All samples in SDG GOE040578 All compounds reported as estimated maximum
possible concentration (EMPC).

JK (all detects)

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

Xlll. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOE040578

SDG Sample Compound Flag AorP Reason (Code)

GOEQ40578 | SSAK7-06-1BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R}

OoCcDD UJ (all non-detects) (i)
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,8-HpCDF
OCDF
GOE040578 | SSAL7-04-1BPC ocDD J (all detects) P Internal standards (%R)

: UJ (all non-detects) (i)

OCDF J (all detects)
UJ (all non-detects)
||GOE040578 | SSAK8-07-1BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation

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

GOE040578 | SSAK7-06-1BPC All compounds reported J (all detects) A Project Quantitation
SSAKS8-07-1BPC below the PQL. Limit (sp)
SSAL7-04-1BPC
SSAL2-03-1BPC

GOE040578 | SSAK7-06-1BPC All compounds reported as JK (all detects) A Project Quantitation
SSAKS8-07-1BPC EMPC Limit (k)
SSAL7-04-1BPC
SSAL2-03-1BPC

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

GOE040578

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOE040578

VALOGIN\TRONOXNG\23307K21.TR3
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Tronox Northgate Henderson

LDC #_23307K21 VALIDATION COMPLETENESS WORKSHEET Date%fj/a
SDG #:__GOE040578 Stage 2B Page: _%
Laboratory:_Test America Reviewer:

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

Sampling dates: 6/5//&
/ 7

. Technical holding times

1. HRGC/HRMS Instrument performance check

1. Initial calibration

V. Routinecaﬁbration/hxo

V. Blanks

VI. | Matrix spike/Matrix spike duplicates

z gz ~$‘$§f‘> éL%

VIl. | Laboratory control samples L=

VI, | Regional quality assurance and quality control

IX. | Internal standards

X. | Target compound identifications

Xi. | Compound guantitation and CRQLs /\l\\l

Xit. | System performance N

XIN. | Overall assessment of data ﬂé‘

XIV. | Field duplicates I\J '

XV. | Field blanks ’ﬁ/\‘/ '75'04’0720/0 R2D( fnﬁ@@ﬂ‘f‘# )

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

1 SSAK?-%SA BPC 5 1 | of33 9'9/(7@ 21 31
2 SSAK8-07-1BPC 12 22 32
3 SSAL7-04-1BPC 13 23 33
4 SSAL2-03-1BPC 14 24 34
5 SSAK7-03-1BPCMS 15 25 35
6 SSAK7-03-1BPCMSD v |16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

Notes:
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LDC Report# 23307L21

Laboratory Data Consultants, Inc.
Data Validation Report

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

LDC Report Date: June 16, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOE040582

Sample Identification

SSAK8-06-4BPC
SSAK8-06-5BPC
SSAL2-02-3BPC
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks |

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

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

VALOGIN\TRONOXNG\23307L21.TR3 4




Extraction
Method Blank ID Date Compound Concentration Associated Samples
0134189MB 5/14/10 1,2,3,4,6,7,8-HpCDD 0.14 pg/y SSAK8-06-4BPC
OCDD 0.41 pa/g SSAK8-06-5BPC
1,2,3,4,7,8-HxCDF 0.12 pg/g
1,2,3,6,7,8-HxCDF 0.11 pg/g
1,2,3,4,6,7,8-HpCDF 0.15 pg/g
1,2,3,4,7,8,9-HpCDF 0.14 pg/g
OCDF 0.35 pg/g
0131390MB 5/11/10 1,2,3,4,6,7,8-HpCDD 0.073 pg/g SSAL2-02-3BPC
OoCDD 0.40 pg/g
2,3,7,8-TCDF 0.12 pg/g
1,2,3,4,7,8-HxCDF 0.12 pg/g
1,2,3,6,7,8-HxCDF 0.075 pg/g
1,2,3,4,6,7,8-HpCDF 0.18 pg/g
OCDF 0.42 pg/g

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

Sample FB-04072010-RZD (from SDG GOD090441) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L GOE040582
1,2,3,4,6,7,8-HpCDD 2.2 pg/lL
OoCcDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HXCDF 1.6 pg/l.
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/t.
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates
Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each

matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
not within QC limits. Since there were no associated samples, no data were qualified.
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VIl. Laboratory Control Samples (LCS)

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

VIil. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound ldentifications

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

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

exceptions:
Sample Compound Finding Criteria Flag AorP
SSAK8-064BPC 2,3,7,8-TCDF Sample result exceeded Reported resutt should be |J (all detects) P
S§SAL2-02-3BPC 1,2,3,7,8-PeCDF calibration range. within calibration range. J (all detects)

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

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

SSAK8-06-56BPC

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

All compounds reported below the PQL were qualified as follows:

Sample

Finding

Flag

AorP

All samples in SDG GOE040582

All compounds reported below the PQL.

J (all detects) A

All compounds reported as EMPC were qualified as follows:
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Sample Finding

Flag

AorP

All samples in SDG GOE040582 All compounds reported as estimated maximum
possible concentration (EMPC).

JK (all detects)

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

Xlil. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOE040582

SSAK8-06-5BPC
SSAL2-02-3BPC

EMPC

SDG Sample Compound Flag AorP Reason (Code)

GOE040582 | SSAK8-06-4BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
SSAL2-02-3BPC 1,2,3,7,8-PeCDF J (all detects) Limit (e)

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

GOE040582 | SSAK8-06-5BPC 1,2,3,4,7,8-HxCDF J (all detects) P Project Quantitation
2,3,7,8-TCDF J (all detects) Limit (e)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)

GOE040582 | SSAK8-06-4BPC All compounds reported J (all detects) A Project Quantitation
SSAK8-06-5BPC below the PQL. Limit (sp)
SSAL2-02-3BPC

GOE040582 | SSAK8-06-4BPC All compounds repotted as JK (all detects) A Project Quantitation

Limit (k)

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

GOE040582

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOE040582

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:._ 23307121 VALIDATION COMPLETENESS WORKSHEET Date:ézllgro
SDG #:___GOE040582 Stage 2B Page:_'[of |
Laboratory: Test America Reviewer:

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.

r l Validation Area Comments J
|. | Technical holding times A Sampling dates: é/?/ Vi
Ii. HRGC/HRMS Instrument performance check oA !
I, { Initial calibration -
V. | Routine calibration/l})& .
V. Blanks / Aﬁ/\/ ~
V1. | Matrix spike/Matrix spike duplicates 4\}\‘/ f\\ 0 4295’/0 %\,p(e_ — ,/\L M
VII. | Laboratory control samples [ _/‘__.Qé '
Vill. | Regional quality assurance and quality control N
IX. {Internal standards A
X. | Target compound identifications N
Xi. | Compound quantitation and CRQLs {N
Xil. | System performance N
XlIl. | Overall assessment of data
XIV. | Field duplicates M
XV._| Fietd blanks AN B0k o TRolpRZD(SOD0 G ! )
i ¥ t
Note: A = Acceptable ND = No compounds detected ‘ D= Duplicat'e
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 | SSAK8-06-4BPC R /3L1E IS |21 31
2 | SSAK8-06-5BPC 12 / 22 32
3 | SSAL2-02-38PC Vi s 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23307L21W.wpd
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LDC Report# 23307M21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: May 4, 2010

LDC Report Date: June 17, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOE050582

Sample Identification

SSAL3-05-1BPC
SSAM5-03-4BPC**

**Indicates sample underwent Stage 4 review
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

lil. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

Method Blank ID Date Compound Concentration Associated Samples
0127206MB 5/7/10 1,2,3,4,6,7,8-HpCDD 0.053 pg/g SSAL3-05-1BPC
ocDD 0.35 pg/g
1,2,3,4,6,7,8-HpCDF 0.13 pg/g
1,2,3,4,7,8,9-HpCDF 0.095 pg/g
OCDF 0.24 py/g
0134189MB 5/14/10 1,2,3,4,6,7,8-HpCDD 0.14 pg/g SSAM5-03-4BPC**
OoCcDD 0.41 pg/g
1,2,3,4,7,8-HxCDF 0.12 pg/g
1,2,3,6,7,8-HXCDF 0.11 pg/g
1,2,3,4,6,7,8-HpCDF 0.15 pg/g
1.2,3,4,7,8,9-HpCDF 0.14 pg/g
OCDF 0.35 py/g

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

Reported Modified Final
Sample Compound Concentration Concentration
SSAL3-05-1BPC ocbD 0.44 pg/g 0.44U pg/g

Sample EB05042010-RZE (from SDG GOE050610) was identified as an equipment blank.
No polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the

following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB05042010-RZE 5/4/10 1,2,3,4,6,7,8-HpCDD 1.1 pg/L SSAMS5-03-4BPC**
ocDD 3.6 pg/L
2,3,7,8-TCDF 2.2 pg/L
1,2,3,4,7,8-HxCDF 2.8 pg/L
1,2,3,6,7,8-HxCDF 1.3 pg/L
2,3,4,6,7,8-HxCDF 0.99 pg/L
1,2,3,7,8,9-HxCDF 0.88 pg/L
1,2,3,4,6,7,8-HpCDF 4.6 pg/L
1,2,3,4,7,8,9-HpCDF 2.2 pg/l.
OCDF 8.8 pg/L

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

Samples FB-0407210-RZD (from SDG GOD090441) and FB-04132010-RIG2-RZE (from
SDG G0D150582) were identified as field blanks. No polychlorinated dioxin/dibenzofuran

contaminants were found in these blanks with the following exceptions:
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Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04132010-RIG2-RZE 4/13/10 1,2,3,7,8,9-HxCDD 0.40 pg/l. SSAMS5-03-4BPC**
1,2,3,4,6,7,8-HpCDD 0.65 pg/L
ocDbD 2.5 pg/L
1,2,3,4,7,8-HxCDF 0.66 pg/L
2,3,4,6,7,8-HXCDF 0.41 pg/L
1,2,3,4,6,7,8-HpCDF 0.53 pg/L
OCDF 0.97 pg/L
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L SSAL3-05-1BPC
1,2,3,7,8,9-HxCDD 1.5 pg/L
1,2,3,4,6,7,8-HpCDD 2.2 pg/L.
OoCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HXCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L.
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

Vil. Laboratory Control Samples (LCS)

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

Viil. Regional Quality 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
SSAMS5-03-4BPC** | *C-OCDD 30 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
VALOGIN\TRONOXNG\23307M21.T34 6




X. Target Compound Identifications

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

Xl. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag AorP
SSAMS5-03-4BPC** 2,3,7,8-TCDF Sample result exceeded Reported resuit should be |J (all detects) P
1,2,3,4,6,7,8-HpCDF | calibration range. within calibration range. J (all detects)
OCDF J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOE050582 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 GOE050582 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

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

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

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOE050582

SDG Sample Compound Flag AorP Reason (Code)
p
GOEQ50582 | SSAM5-03-4BPC** OCDD J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)
OCDF J (all detects)
UJ (all non-detects)
GOEO050582 | SSAM5-034BPC** 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,6,7,8-HpCDF J (all detects) Limit (e)
OCDF J (all detects)
GOE050582 | SSAL3-05-1BPC All compounds reported J (all detects) A Project Quantitation
SSAMS5-03-4BPC** below the PQL. Limit (sp)
GOEOQ50582 | SSAL3-05-1BPC All compounds reported as JK (all detects) A Project Quantitation
SSAMBS-03-4BPC** EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG

GOE050582
Modified Final
SDG Sample Compound Concentration AorP Code
GOE050582 SSAL3-05-1BPC OCDD 0.44U pg/g A bl

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
GOE050582

Tronox LLC Facility, PCS, Henderson, Nevada

No Sample Data Qualified in this SDG

Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOE050582

V:ALOGIN\TRONOXNG\23307M21.T34
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Tronox Northgate Henderson
LDC #.__23307M21 VALIDATION COMPLETENESS WORKSHEET Date:é/%//o
O

SDG #:__GOE050582 Stage 2@/4}— Page: /. FL/

Laboratory: Test America Reviewer:
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 I Comments

Sampling dates: ~57/4// 2]
7/ 4

I Technical holding times

i HRGC/HRMS Instrument performance check

1. Initial calibration

V. | Routine calibration;I\G(/
7

V. Blanks X b

Vi Matrix spike/Matrix spike duplicates l\‘/) 5‘[)! sS4 ,// o /\/4' é\d/t
VIl. | Laboratory control samples Aﬂé
VIli. | Regional quality assurance and quality control

IX. | Internal standards

X. | Target compound identifications

X1. | Compound quantitation and CRQLs

Xll. | System performance

At PR R B it

Xll. | Overall assessment of data

Z ]

XIV. | Field duplicates

2

PB4 =10 RENFODofrd )  FBp4 (32000 Rife-RE
(0-F2i(plosaeir)’ (FoDISbsg=)

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

XV. | Field blanks

Validated Samples:

1 b| SSAL3-05-1BPC S | p et Al |2 31
2 2| SSAM5-034BPC ¥ ¥ 1/ 12 / 2 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23307M21W.wpd




LDC #:5—3%7/4/}/

SDG #. g2t =P LAt

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

VALIDATION FINDINGS CHECKLIST

Page:__/ of =~
Reviewer:
2nd Reviewer:

Validation Area

Yes

No

NA

Findings/Comments

1. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

1l. GC/MS Instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for ali homologues?

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

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

Was the mass resolution adequately check with PFK?

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

1il. Initial calibration

Was the initial calibration performed at 5 concentration levels?

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

Did all calibration standards meet the lon Abundance Ratio criteria?

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

and internal standard > 107 _

V. Continuing calibration - SRR

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'theblon Abdndance Ratio criter_ia?

Vi Blanks

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

Was a method blank performed for each matrix and concentration?

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

d
/|
pZ
A
7
/
/
/
/]
e
ya
/
/]
/|
/
-
-
/

‘Matrix spike/Matrix:spike duplicate

i 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. Soif /

Water.

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

(RPD) within the QC limits?

VIi: Laboratory control samples

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

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

ANAVA

DXN-SW90.DOC version 1.0




LDC # 23371/ VALIDATION FINDINGS CHECKLIST Page. —0f=2
SDG #_ A Sdu st~ Reviewer:

2nd Reviewer: ¢

VIII. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) sampies performed? /

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

iX: Internal standards

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

<

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

X. Target compound identification

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

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

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

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

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

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

|}

ANANAVNANANEN

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?

N

Was an acceptable lock mass recorded and monitored?

poundg

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

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

System performance was found to be acceptable.

Xil

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

NN

Target compounds were detected in the field blanks.

DXN-SW80.DOC version 1.0
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LDC #::923&7//—% VALIDATION FINDINGS WORKSHEET Page: /ot _/
SDG #:._Z€¢ MM Sample Calculation Verification Reviewer:

2nd reviewer: ’__4

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

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

Concentration = {A)(..)(DF} Example:
(AQ)(RRF)(V,)(%S)
A, = Area of the characteristic ion (EICP) for the Sample L.D. \é = / ;
compound to be measured
A, = Area of the characteristic ion (EICP) for the specific
internal standard
I = Amount of internal standard added in nanograms Conc. = ( . 2&7%)’ { o’)ﬂ&ﬂ ) { D)
(ng) ey f. 053 07 W)
v, = Volume or weight of sample extract in milliliters (ml)
or grams {(g).
RRF =  Relative Response Factor (average) from the initial = & 7/ 7> 2
calibration ! %
Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) ( ) Qualification

RECALC90.21



LDC Report# 23307N21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: May 4, 2010

LDC Report Date: June 14, 2010

Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOE0O50610

Sample Identification
EB05042010-RZE
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Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

VALOGIN\TRONOXNG\23307N21.TR3 2



The following are definitions of the data qualifiers:

J+

J-

ud

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

The analytical result is not used for reporting because a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>