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Laboratory Data Consultants, Inc.

7750 Ei Camino Real, Ste. 2L Carlshad, CA 92009
. Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439

Northgate Environmental Management, Inc. December 30, 2010
1100 Quail Street Ste. 102

Newport Beach, CA 92660

ATTN: Ms. Cindy Arnold

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

Dear Ms. Arnold,

Enclosed are the final validation reports for the fraction listed below. These SDGs
were received on December 7, 2010. Attachment 1 is a summary of the samples
that were reviewed for each analysis.

LDC Project # 24524:
SDG # Fraction

(G0J130426, G0J140638, GOJ150566 Dioxins/Dibenzofurans
G0J170404, G0J200489, G0J230497
G0J270514, GOK130496

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,

24

Erlinda T. Rauto
Operations Manager/Senior Chemist

VALOGINATronoxNG\PCE\24524COV.wpd
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EDD CHECKLIST Page:_10of1
LDC #:_ 24524 Reviewer: JE
SDG #:. G0J130426, G0J140638, G0J150566, GOJ170404 2nd Reviewer: BC

G0J200485, G0J230497, G0J270514, GOK 130496

Tronox Northgate Henderson Worksheet

Findings/Comments

iy

B

Were all qualifiers from the validation report populated into the EDD?

I e,

IIHFEDD L b%ﬂ«nof jalies

Were EDD anomalies identified?

If yes, were they corrected or documented for the client?

See EDD_discrepancy

T R

form LDC24524 122910.doc

Was the final EDD sent to the client?

EDD_TRONOX_122810-FINAL.DOC version 1.0




LDC Report# 24524A21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

Sample Delivery Group (SDG):
Sample Identification

SSAN7-04-4BPC
SSAN7-04-5BPC**

Tronox LLC Facility, PCS Additional Sampling,

Henderson, Nevada
September 2, 2010
December 23, 2010
Soil
Dioxins/Dibenzofurans
Stage 2B & 4
TestAmefica, Inc.

G0J130426

**Indicates sample underwent Stage 4 review

VALOGINYTRONOXNGWCS\24524A21_T34.00C
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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.

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

Stage 2B review was performed on ali 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'TTRONOXNG\PCS\24524A21_T34,00C 2



The following are definitions of the data qualifiers:

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

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

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

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

negatives or false positives.

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

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

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

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

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

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

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

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

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

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

V:\LOGIN\TRONOXNG\PCS\24524A21_T34.DOC 3



l. Technical Holding Times
All technical halding 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.

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.

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

VALOGINITRONOXNGIPCS\24524421_T34.00C 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0287481-MB 9/27110 1,2,3,4,6,7,8-HpCDD 0.089 paly All samples in SDG
OoCDD 0.31 pg/g G0J130426
2,3,7,8-TCDF 0.085 pg/g
1,2,34,7,8-HxCDF 0.070 pa/g
1,2,3,6,7,8-HxCDF 0.043 pglg
1,2,3,4,6,7,8-HpCOF 0.15 pgfy
1,2,3,4,7,8,9-HpCOF 0.070 pofg
OCDF - 0.36 pgfg

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

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

VIil. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which

. Stage 4 review was performed. Raw data were not evaluated for the samples reviewed by
Stage 2B criteria. ' ‘

Xl. Project Quantitation Limit

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

VALOGINTTRONOXNGIPCS\24524A21_T34,DOC S



Sample Compound Finding Criteria Flag AorP

SSAN7-04-4BPC 2,3,7,8-TCDF Sample result Reported result should J (all detects) P
SSAN7-04-5BPC** exceaded be within calibration
calibration range. range.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0J130426 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows: )

Sample Compound Flag . AorP
All samples in SDG All compounds reported by the lab as estimated JK (a1l detects) A
G0J130426 maximum 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 Stage 4 review was
performed. Raw data were not evaluated for the samples reviewed by Stage 2B criteria.

XIll. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

VILOGINITRONOXNG\PCS124524A21_T34.D00C 6



Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0J130426

SDG Sample Compound Flag AorPpP Reason (Code)
G0J130426 | SSAN7-04-4BFC 2,3,7,8-TCDF J (all detects} P Project Quantitation
SSAN7-04-5BPC** ’ Limit {exceeded
range) {&)
G0J130426 | SSAN7-04-4BPC All compounds reported J (all detects) A Project Quantitation
S8AN7-04-5BPC* below the PQL, Limit (sp)
G0J130426 | SSAN7-04-4BPC All compounds reported JK {all detects) A Project Quantitation
SSAN7-04-5BPC* by the lab as estimated . Limit (k)
maximum possible
concentration (EMPC)

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0J130426

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0J130426

No Sample Data Qualified in this SDG

VALOGINATRONOXNG\PCS\24524A21_T34.00C 7



Tronox Northgate Henderson .
LDC #:_ 24524A21 VALIDATION COMPLETENESS WORKSHEET Date: / 2// 9/70
SDG #__G0J130426 ~ Stage 2B/4 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 Cammenis
I Technical holding times A Sampling dates: 7/2 // D
1. HRGC/HRMS Instrument performance check A !
l._| Initial calibration JAN
IV. | Routine calibrationdc¥— A
V. | Blanks S VV
VI. | Matrix spike/Matrix spike duplicates N (o} lt'en + & :P{ e lie J
Vil | Laboratory control samples A lcs U
VI, _| Regional quality assurance and quality control N
I1X. | Internal standards ' A
X. | Target compound identifications A. Not reviewed for Stage 2B validation.
Xl | Compound quantitation and CRQLs \SV\) Not reviewed for Stage 2B validation.
Xll. | System performance A Not reviewed for Stage 28 validation.
XIl. | Overall assessment of data A
XIV. | Field duplicates f\/
XV. | Field blanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Stage 4 validation
SO0
17 | ssan7-04-4BPC 11 oL THL [ -mPB |2 31
2 I SSAN7-04-5BPC™ 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 38
10 20 30 40
Notes:

24524A21W.wpd



toc# 4S5 2 A‘ﬂ VALIDATION FINDINGS CHECKLIST Page: / of _*
SDG#__ st covsts Reviewer:
Fd .
2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area Yes | No | NA Findings/Comments

fing fimes .. . vt

I--Techinicat o

All technical holding times were met.

\[\|

Cooler temperature criteria was met.

ilLGCfMé-Ins{rd'r'r'letrit.péﬁo’fﬁéﬁde:chébk."

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

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

Was the mass resolution adequately check with PFK?

NONNISNS

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

ii1.-Initial galibrafion: ~ :

Was the initial calibration performed at 5 concentration levels?

Were all percent relative standard deviations (%RSD} =< 20% for unlabeled standards
and < 30% for [abeled standards?

Did all calibration standards meet the lon Abundance Ratio criteria?

ANANANIAN

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

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

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

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 malrix and concentration?

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

NIYN NN

atrixispi eﬁatﬂx“ )

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

A\

Were the MS/IMSD percent recoveries (%R) and the relative percent differences
{RP

Was an LCS analyzed for this SDG?

AN

Was an LCS analyzed per extraction batch?

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

DXN-8W90.DOC version 1.0



Loc#_ 4so Azl VALIDATION FINDINGS CHECKLIST Page:_ Zof 2
SDG #_ st ecrvtn Reviewer:
[ .
2nd Reviewer: ﬁ

VIII';;'ﬁééionéiu'ahéfitjf-A:siétjrancé"and duéiity"éonfrbf,.. o

Were performance evaluation (PE) samples perfarmed?

ANA

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

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

INE

5

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

X: .Té}géficompound-|dent1ﬁé5-tib'ﬁ'=-: sl

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 substitfuted 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 lons within criteria?

NN DN N

Was the signal ta noise ratio for each farget 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?

AVA

corded and monitored?

Was an acceptable lock ma

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

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

.--m-vwgw ‘!- AL T *a‘_,.cm ZAtaT " A Sty i T
%Iggu w 'fk;ﬁiﬁ}% m\i‘% : ’i &E'

[ESystemiperiormance it e

Field duplicate pairs were identified in this SDG. —T

Target compounds were detected in the field duphcates

DI
ey

A -a-v-ﬁ&nm::ma

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-SW80.D0OC version 1.0
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LDC #: ‘}6’5”"7//'}/
SDG #:///‘—4 L) A

VALIDATION FINDINGS WORKSHEET Page:__ / of /
Sample Calculation Verification Reviewer:

2nd reviewer:

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

Y Were all reported results recalculated and verified for all level IV samples?
Y/ N N/A Were all recaiculated results for detected target compounds agree within 10.0% of the reported resuits?
Concentration = YD Example:
(A RRF(V )(%S) )

A, Area of the characteristic ion (EICP) for the Sample L.D. # Z . 2 ’/ 3' 7’ ¥ . ce 2

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

internal standard / y?
I Amount of internel standard added in nanograms Cone.=( &> % ”71’—?(‘/) 2090, )

(ng) e ) ( /./0/ ) /043 1t ocy/s/
v, Volume or weight of sample extract in millititars {ml)

or grams {g).
RRF Relative Response Factar (average) from the initial 2 N T

calibration fa’ ?/
Df Dilution Factor.
%S Percert solids, applicable to soil and solid matrices

only.

Reported Calculated
Concentration Concentration
# Sample 1D Compound { } ( ) Qualification

H# 2 2 B 7, & -~T<PF

L

= (o292 oY /wcm)

557 457694 (1pSk) (/0-5(3)/0-‘?/5’)

= 2390 | ra /<

RECALCa0.21



LDC Report# 24524821

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: October 12, 2010

LDC Report Date: December 20, 2010,

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

- Sample Delivery Group (SDG): G0J140638
Sample Identification

SSAL2-04-1_01_BPC
SSAL2-04-2_01_BPC
SSAL2-04-3_01_BPC
SSAL2-04-4_01_BPC**
SSAL2-05-1_01_BPC
SSAL2-05-2_01_BPC
SSAL2-05-3_01_BPC
SSAL2-05-4_01_BPC
SSAL2-04-3_01_BPCMS
SSAL2-04-3_01_BPCMSD

**Indicates sample underwent Stage 4 review
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Introduction

This data review covers 10 soil samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

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

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

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

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

VALOGINITRONOXNG\PCS\24524821_T34.00C 2



The following are definitions of the data qualifiers:

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

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

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

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

negatives or false positives.

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

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

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

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

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

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

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

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

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

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

VALOGINITRONOXNG\PCS\24524B21_T34.00C 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.

lll. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration percent differences (%D) between the initial calibrafion 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\PCS\24524B21_T34.00C 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0288451-MB 1041610 1,2,3,7,8,9-HxCDD 0.060 pg/g All samples in SDG
1,2,3,4,6,7,8-HpCDD 0.12 pofg G0J140638
OCDD 0.53 po/g
1,2,3,6,7,8-HxCDF 0.026 pg/g
1,2,3.4,6,7,8-HpCDF 0.19 pg/a
1,2,3,4,7,8,9-HpCDF 0.17 pg/g
OCDF 0.12 pofg

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

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

Reported Modified Final

Sample Compound Concentration Concentration
SSAL2-04-3_01_BPC 1,2,3,7,8,9-HxCDD 0.21 pg/g 021U pg/g
OCDD 1.8 pg/g 1.8U pg/g
S8AL2-05-2_01_BPC 1,2,3,7.8,9-HxCDD 0.13 palg 0.13U pg/g
. OChD (.85 pofg 0.85U pa/g

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix
as applicable. Although the MS/MSD percent recoveries (%R) were not within QC limits for
one compound, the LCS percent recovery (%R} was within QC limits and no data were

qualified.

VIl. Laboratory Control Samples (LCS)

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

VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

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

VALOGINA\TRONOXNG\PCS\24524821_T34.D0OC



UJ (all non-detects)

Sample Internal Standards %R {Limits) Compound Flag AorP
§8AL2-04-2_01_BPC Bc-.0CcDD 35 (40-135) | OCDD J (all detects) P
) UJ (all non-detects)
QOCDF J (all defects)
UJ (all non-detects)
S58AL2-04-3 01_BPC ¥c-0CDhD 24 {40-135) | OCDD J (all.detects) P
¥C-1,2,3,4,6,7,8-HpCDF | 39(40-135) | OCDF UJ {all non-detects)
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
§58AL2-04-4_01_BPC* | PC-OCDD 33 (40-135) | OCDD Jall detecis) P’
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSAL2-05-1_01_BPC Bc.ocDhD 36 (40-135) | OCDD J {all detects) P
UJ {all non-detects)
OCDF J {all detects)
UJ (all non-detects)
SSAL2-05-2_01_BPC | *c-ocDD 30 (40-135) | OCcDD J (all detects) P
¥C-1,2,3,4,6,7,8-HpCDF | 39 (40-135) | OCDF UJ (all non-detects)
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
SSAL2-05-3_01_BPC ¥c.oCcDD 29 (40-135) | OCDD J (all detects) P
3C-1,2,3,4,6,7,8-HpCDF | 39(40-135) | QCDF WJ (all non-detects)
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
S5AL2-05-4_01_BPC | “C-OCDD 28 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J {all detects)

X. Target Compound Identifications

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

Stage 2B criteria.

XI. Project Quantitation Limit

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

exceptions:
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Sample

Compound

Finding

Criteria

AorP

SSAL2-04-1_01_BPC

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)

SSAL2-04-4_01_BPC*

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)

SSAL2-05-3_01_BPC

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

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 G0J140638 All compounds reported below the PQL. J (all detects) A
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP
All samples in SDG All compounds reported by the lab as estimated JK (all detects) A
G0J140638 maximum possible concentration (EMPC) ’

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

XIl. System Performance

The system performance was acceptable for 'samples on which Stage 4 review was
performed. Raw data were not evaluated for the samples reviewed by Stage 28 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.
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0J140638

SDG Sample Compound Flag AorP Reason (Code)
G0J140638 | SSAL2-04-2_01_BPC oCcDD J (all detects) P Internal standards
SSAL2-04-4_01_BPC* UJ (all non-detects) (%R) (i)
S8A12-05-1_01_BPC OCDF J (all detects)
S8AL2-05-4_01_BPC UJ {all non-detects)
G0J140638 | SSAL2-04-3 01_BPC OCDD J (all detects) P Internal standards
SSAL2-05-2_01_BPC OCDF UJ (all non-detects) (%R} (B
SSAL2-05-3 01_BPC 1,2,3,4,6,7,8-HpCDF )
1,2,3,4,7,8,9-HpCDF
G0J140638 | SSAL2-04-1_01_BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,8,7,8-HpCDF J (all detects) Limit (exceeded
OCDF J (all detects) range) (e)
G0J140638 | SSAL2-04-4_01_BPC*™ 1,2,3,4,6,7,8-HpCDF J {all detects) P Project Quantitation
OCDF J (all detects) Limit (exceeded
. range) (e)
G0J140638 | SSAL2-05-3 01_BPC 2,378 TCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HxCDF J {all detects) Limit (exceeded
1,2,3,4,6,7,8-HpCDF J (all detects) range} (e}
1,2,3,4,7.8,9-HpCDF J (all detects)
OCDF J (all detects)
GC0J140638 | SSAL2-04-1_01_BPC All compounds reported J (all detects) A Project Quantitation
8S8AL2-04-2 01_BPC below the PQL. Limit {sp)
| 8SAL2-04-3_01_BPC
| SSAL2-04-4_01_BPC**
SSAL2-05-1_01_BPC
SSAL2-05-2_01_BPC
S5AL2-05-3_01_BPC
SSAL2-054_01_BPC
G0J140638 | SSAL2-04-1_01_BPC All compounds reported JK (all detects) A Project Quantitation
55AL2-04-2_01_BPC by the lab as estimated Limnit (k)
SSAL2-04-3_01_BPC maximum possible
SS8ALZ-04-4_01_BPC** concentration (EMPC)
§8AL2-05-1_01_BPC
$SAL2-05-2_01_BPC
88AL2-05-3_01_BPC
SSAL2-054_01_BPC

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG

G0J140638
Modified Final
SDG Sample Compound Concentration AorP Code
G0J140638 SSAL2-04-3_01_BPC 1,2,3,7,8,9-HxCDD 0.21U pg/g A bl
OCDD 1.8U pafg
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: Modified Final
SDG Sample Compound Concentration AorP Code

G0J140638 SSAL2-05-2_01_BPFC 1,2,3,7,8,9-HxCDD 0.13U pg/g A bl
OCchD 0.85U pg/g

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0J140638

No Sample Data Qualified in this SDG

VALOGIN'TRONOXNGPCS\24524821_T34.00C 9



Tronox Northgate Henderson
LDC #__24524B21 VALIDATION COMPLETENESS WORKSHEET Date: /26 /00
SDG #.__(G0J140638 Stage 2B/4 Page:_/ of /
Laboratory: Test America Reviewer: §7
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 fi ndlngs are noted in attached
validation findings worksheets. .

Validation Area Comments
I, Technical holding times .A Sampling dates: /0’//1 /ﬂ)
Il HRGC/HRMS Instrument performance check A
.| Initial calibration ' A
V. | Routine calibration/l&%— A’
V. [ Blanks S wJ
VI, | Matrix spike/Matrix spike duplicates \5\/‘)
VIl | Laboratory control samples A Lo
VIIl. | Regional quality assurance and guality control N
X, | Internal standards ) V\)
X. | Target compound identifications A— Not reviewed for Stage 2B validation.
Xl 1 Compound guantitation and CRQLs | S V\J Not reviewed for Stage 2B validation.
Xil. [ Systern performance -A Not reviewed for Stage 28 validation,
XNl. | Overall assessment of data A-
XIV. | Field duplicates - Iy
XV. | Field blanks ) N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ™ Indicates sample underwent Stage 4 validation
< ofl
1__ | sSAL2-04-1_01_BPC 11 |02 Sxys/ 21 31
2__ | SSAL2-04-2_01_BPC 12 22 ' 32
3 S5SAL2-04-3 01_BPC 13 - 23 33
4 SSAL2-04-4 01_BRPC* 14 24 34
5 SSAL2-05-1 01 BPC 15 25 35
6 SSAL2-05-2 01_BPC 16 26 36
7 SSAL2-05-3 01 BPC 17 27 37
8 SSAL2-054 01 BPC 18 28 . |38
9 S3AL2-04-3_01 BPCMS 19 29 39
10 | SSAL2-04-3 01 _BPCMSD 20 . 30 40
Notes:

24524B21W.wpd



LDc#:. 24 5% \37/} VALIDATION FINDINGS CHECKLIST Page:_/ of #*
SDG #; v ot Reviewer;
Fd . o
2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area Yes| No | NA Findings/Comments

[ Techiical Kolding timies . . - - .l

All technical holding times were met.

Cooler lemperature crlterla was met

B GC!MS Instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

Is the stalic resolving power at least 10,000 (10% valley 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? 1

1ll -Initial cahbratlon -

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

\; >ontinuing-calibration

Was a routine calirration 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?

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

Was a method blank performed for each matrix and concentration?

/
e
Did all routine salibration standards meet the lon Abundance Ratio criteria? /
/
1
/

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

valldanon completeness worksheet?
#, it o

-v-.rvwg'— TEEL

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix
in this SDG? If no, indicate which matrix does nol have an assocfated MS/MSD. Soil /| _4—
Water.

,3,.,‘;‘

ispikeduplicat

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

QRPD! within the QC |Imlt$'7r 7

oY
wﬁafb%fra o

ey
T

LAt
gco ro|-samp1

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
llthe QC limits?

DXN-5W90.DOC version 1.0



Lbc#__ 245 WM P2 ] VALIDATION FINDINGS CHECKLIST Page:__2-of %

SDG #: et ctq Reviewer:
I .
. 2nd Reviewer:

Vill: Regional Quality Asstirance and Quality Conifral .. 1

A

Were performance evaluation (PE) samples performed?

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

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

P
L%

Was the minimum S/N ratio of all internal stand‘ard peaks > 107

x

X Target,compound:1dentlﬁé£tion':%;;.. R

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 subsfituted 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 ¢oincide within + 2
seconds (includes labeled standards)?

T

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

]

Was an acceptable c_k mass recorded and monitored?

ANANANANAATANANNAN
' N

TR

po

Antitationh

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

/‘
Were compound quantitation and CRQLs adjusted to refiect all sample dilutions and | |
dry weight factors applicable to level |V validation?

Arru,‘iji A’ﬁ%‘_g‘.uﬂ- 5 '\‘o‘.!;“\ ’-ﬁ%ﬁ“‘?‘ I ‘i’f o ek A &h -,

System performance was found to be acceptable.

FEY
ARy o A e é}%}hﬁ-‘
Xlilgveraliassesementiondala s

Field blanks were identified in this SDG. /f

Target compounds were detected in the field blanks.

DXN-SW90.DOC version 1.0
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oc #. 2y 52 B2]
SDG #: 4 _cautn

VALIDATION FINDINGS WORKSHEET Page:__ / of /

Sample Calculation Verification Reviewer:
' 2nd reviewer:

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

Y/N_NA Were all reported results recalculated and verified for all level IV samples?
N h/A Were all recalculated results for detected target compounds agree within 10.0% of the reported resuits?
Concentration = (R]{0] Example:
(AJ RRF}(V H%3)
_ Al 2,%,71,¢ - TePY

A, =  Area of the characteristic ion (EICP) for the Sample LD. ‘ , g :

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

internal standard ‘ 0
| = Amount of internal standard added in nanograms Conc. = ( #2224 Uy ¢ et 3 ( )

ng) 'lglégl-“‘,gu) ( gy 9\5? R \o }(og\)7
v, = Volume or weight of sample extract in milliliters {ml)

or grams (g).
RRAF =  Relative Response Factor (average) from the initial = b, 172 l

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

only.

Reported Calculated
Concentration Concentration
# Sample D Compound { } { } Qualification
- > » 71 ¥- TCPF
2] wore0 (2000 = \1 pf Ja
l

4

30715 8800 (\‘osla)c o.o)(o_”\"[') l
’ 7
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LDC Report# 24524C21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: October 13, 2010

LDC Report Date: December 20, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): G0J150566
Sample Identification

SSAP3-05-1_01_BPC
SSAP3-05-2_01_BPC
SSAP3-05-3_01_BPC
SSAP3-05-4_01_BPC
SSAP3-05-5_01_BPC**
SSAP3-05-2_01_BPCMS
SSAP3-05-2_01_BPCMSD

**Indicates sample underwent Stage 4 review
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Introduction

This data review covers 7 soil samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

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

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

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

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

VALOGINTTRONOXNG\PCS\24524C21_T34.D0C 2



The following are definitions of the data qualifiers:

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

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

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

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

negatives or false positives.

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

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

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

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

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

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

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

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

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

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

VALOGIN\TRONOXNGWPCS\24524C21_T34.D0C 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.

ll. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

The exact mass of 380.9760 of PFK was verified. The static resolvmg' 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
untabeled 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 énd and
greater than or equal to 10 for each recovery and internal standard compound for samples
on which Stage 4 review was performed. Raw data were not evaluated for the samples
reviewed by Stage 2B criteria.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All' of the routine calibration percent differences (%D) between the initial calibration RRF

and the routine calibration RRF were less than or equal to 20.0% for unlabeled compounds
and less than or equal to 30.0% for labeled compounds with the following exceptions:

Affected

UJ {all non-detects)

Date Compound %D Associated Samples Compound Flag AorP
10/28/10 | “C-OCDD 45.9 SSAP3-05-2_01_BPCMS OCcDD J (all detects) P
8S5AP3-05-2_01_BPCMSD UJ (all non-detects)
0292315-MB OCDF J (all detects)

VALOGINTTRONOXNG\PGS\24524C21_T34.00C




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
0292315-MB 1011910 1,2,3,4,6,7,8-HpCDD 0.13 pg/g All samples in SDG

OCDD 0.45 pyfg G0J150566

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
§8AP3-05-2 01_BPC OocDD 1.2 pag/g 1.2U pgfg
S5AP3-05-3_01_BPC 1,2,3,4,6,7,8-HpCDD 0.12 pglg 0.12U pg/g
OCDD 1.8 pofg 1.8U pofy
S5AP3-05-4_01_BPC 1,2,3,4,6,7,8-HpCDD 0.56 pg/g 0.56U pglg
SSAP3-05-5_01_BPC** 1,2,3,4,6,7,8-HpCDD 0.49 pg/g 0.49YU pafg

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix
as applicable. Although the MS 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.

VIl. Laboratory Control Samples (LCS)

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

VIIl. Regional Quality Assurance and Quality Control

Not applicable.

VALOGINTRONOXNGIPCSA24524C21_T34.00C 5



IX. Internal Standards

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

Sample Internat Standards %R {Limits) Compound Flag AorP
85AP3-05-1_01_BPC | “c-OCDD 26 (40-135) | OCDD J {all detacts) P
UJ {all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSAP3-05-2 01_BPC | "C-1,2,34,6,7.8-HpCDD | 30 (40-135) | 1,2,3,4,6,7.8-HpCDD J (@l detects) P
3¢.0CDD 21(40-135) | ocoD UJ (all non-detects)
3C-1,2,3,4,6,7,8-HpCDF | 25(40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
SSAP3-05-3_01_BPC | “C-OCDD 28 {40-135) | OCcDD J (all detects) P
: ¥C-1,2,3,4,6,7,8-HpCDF | 39 (40-135) | OCDF UJ (all non-detects)
1,2,3,4,6,7,8-HpCDF
1,2,3.4,7,8,9-HpCDF
SSAP3-05-4_01_BPC | ¥C-1,2,3,6,7,8-HxCDD 35 (40-135) | 1,2,3,4,7,8-HxCDD J (all detects) P
(-1,2,3,4,6,7,8-HpCDD | 22 (40-135) | 1,2,3,6,7,8-HxCDD . (all non-detects)
®c.0CcDD 12 (40-135) | 1,2,3,7,8,9-HxCDD
3C-1,2,3,6,7,8-HxCDF 33 (40-135) | 1,2,3,4,6,7,8-HpCDD
%C-1,2,3,4,6,7,8-HpCDF | 20 (40-135) | ocbD
OCDF
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
SSAP3-05-5_01_BPC** | C-OCDD 27 {40-135) | OCDD J (all detects) P
3G-1,2,3.4,6,7,8-HpCDF | 39(40-135) | OCDF UJ (all non-detects)
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

X. Target Compound Identifications

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

XI. Project Quantitation Limit

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

VALOGINITRONOXNG\PCS\24524C21_T34.00C 6



Sample Compound Finding Criteria Flag AoarP

SSAP3-05-5_01_BPC** 2,3,7,8-TCDF 2nd column This compound must None P
conflrmation was be confirmed on the
not performed for | 2nd column per the
this compound. method.

All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG G0J150566 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample

Compound

Flag

AorP

All samples in SDG
G0J150566

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

JK (all detects)

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

XIl. System Performance

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

XIll. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

VALOGINTTRONOXNG\PCS\24524C21_T34.D0OC




Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0J150566

SSAP3-05-3_01_BPC
S$SAP3-05-4_01_BPC

SSAP3-05-5 01_BPC**

maxirmum possible
concentration (EMPC)

SDG Sample Compound Flag AorP Reason (Code)
G0J150566 | SSAP3-05-1_01_BPC oCcDD J (all detects) P Internal standards
UJ (all non-detects) {%R) (i)
OCDF J (2l detects)
UJ (all non-detects)
G0J150566 | SSAP3-05-2_01_BPC 1,2,3,4,6,7.8-HpCDD J (all detects) P Internal standards
oCcDD UJ (all non-detects) {%R) (i)
OCDF
1,2,3,4,6,7,8-HpCDF
1.2,34,7,8,9-HpCDF
G0J150566 | SSAP3-05-3_01_BPC OoCDD J (all detects) P Internal standards
SSAP3-05-5_01_BPC** QCDF UJ (all non-detects) {%R) (i)
. 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
G0J150566 | SSAP3-05-4_01_BPC 1,2,3,4,7,8-HxCDD J {all detects) P Internal standards
1,2,3,6,7,8-HxCDD WJ (all non-detects) (%R) (i)
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCcDD
OCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
G0J150566 | SSAP3-05-5_01_BPC** 2,3,7,8-TCDOF None P Project Quantitation
Limit (no 2™ column
confirmation) (o)
GOJ160566 | SSAP3-05-1_01_BPC All compounds reported J (all detects) A Project Quantitation
SSAP3-05-2_01_BPC below the PQL. Limnit (sp)
SSAP3-05-3_01_BPC
SSAP3-05-4_01_BPC
SSAP3-05-5_01_BPC**
GOJ150566 | SSAP3-05-1_01_BPC All compounds reported JK {all detects) A Project Quantitation
SS5AP3-05-2_01_BPC by the lab as estimated Limit (k)

VALOGIN\TRONOXNG\PCSE\24524C21_T34.00C




Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0J150566

Modified Final
SDG Sample Compound Concentration AorP Code
G0J150566 $SAP3-05-2_01_BPC OoCDD 1.2U pglg A bl
G0J150566 SSAP3-05-3_01_BPC 1,2,3,4,6,7,8-HpCDD 0.12U pg/g A bl
QCcDD 1.8U pafg
G0J150566 SSAP3-05-4_01_BPC 1,2,3,4,6,7,8-HpCDD 0.56U pg/g A bl
G0J150566 S8S8AP3-05-5_01_BPC** 1,2,3,4,6,7,8-HpCDD '0.49U pg/g A bl

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0J150566

No Sample Data Qualified in this SDG

VALOGIN'TTRONOXNG\PCS\24524C21_T34.DOC - 9



Tronox Northgate Henderson o
LDC #:__24524C21 VALIDATION COMPLETENESS WORKSHEET Date:_/2/ ye/)0

SDG #:__G0J150566 Stage 2B/4 Page:_/of /
Laboratory:_Test America : Reviewer: 7
2nd Reviewer; Z!z

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

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

Validation Area Comments
l. | Technical holding times A Sampling dates: /0//-5 /HD
Il. | HRGC/HRMS Instrument performance check A
. | Initial calibration A
IV, | Routing callbration/iGy- Sw
V. | Blanks St
V1. | Matrix spike/Matrix spike duplicates - V\J
VI, _{ Laboratory control samples A— LeH
VIIl. | Regional quality assurance and quality control N
IX. | Internal standards 5w
X. | Target compound identifications A Not reviewed for Stage 2B validation.
Xi. | Compound quantitation and CRQLs S\A/ Not reviewed for Stage 2B validation.
Xll. | System performance A Not reviewed for Stage 2B validation.
XIH. | Overall agsessment of data A
XIV. | Field duplicates N
XV. | Field blanks N
Note: A = Acceptable ND = No compounds detected . D= Duplicate ‘
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See workshest FB = Field blank EB = Equipment blank

Validated Sgmples: ** Indicates sample underwent Stage 4 validation
';o L

1_ | ssAP3-05-1_01_BPC 11 | 029 %3)5 21 31
2 |ssap3-052 01 BPC 12 22 32
3| ssAP3-05-3 01_BPC 13 23 33
4 | SSAP3-054_01_BPC 14 24 34
5 | ssAP3.05.5 01 BPC** 15 25 35
6 | SSAP3-05-2 01 BPCMS |16 26 36
7 | ssaPa.05-2_01 BPcMsD | 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

24524C21W.wpd



Lbc #_ 2Y81HC2 / VALIDATION FINDINGS CHECKLIST Page:_/ of _*
SDG #:__p Covts Reviewer: -
’ 2nd Reviewer:

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

Validation Area Yes | No | NA Findings/Comments

i Techiiical-fiolding fifies ©. - = .

All technical holding times were met.

A

Cooler temperature cnlena was met

(8 GCIMS [nstrument performance"check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

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

VWas the mass resolution adequately check with PFK?

NNNTY SR

Was the presence of 1 ,2,88-TCDD and 1,3.4,6,8-PeCDF verified?

III !mtlai cahbratlon

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 |~

VWas a routine calibration performed at the beginning and end of each 12 hour

period? -

Were all percent differences (%0D) < 20% for untabeled standards and < 30% for p’" /
labeled standards?

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

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

Was a method blank performed for each matrix and concentration?

Was there contaminafion in the method blanks? If yes, please see the Blanks
mpleteness worksheet?
e :ﬁﬁgﬁ-‘-?—f =
Mal !f’aspakel]\datnx*sﬁk&dupllcates

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

Were the MS/MSD percent recoveries {(%R) and the relative percent differences
|{RPD) within lhe QC Ilmlts’? —
P e Sk

ﬁlﬂab%r“é oryicon roT“sampfgsﬁm

Was an L.CS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

NAN

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

DXN-5W80,D0C version 1.0
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Lpc#._ 2 "l!g 7/“’ cv ] VALIDATION FINDINGS CHECKLIST Page:_ Z-of %
SDG#:_ <« cort Reviewer:
I . ]
2nd Reviewer: @

Vill: Hegional-Qulity Assurance and Quality Gonfrol . =

\

Woere performance evaluation (PE) samples performed?

\

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

Were internal standard recoveries within the 40-135% criteria? V (2
el

Was the minimum S/N ralio of all internal slandard peaks > 107

X T argge"'t‘compound 1déﬁt|ﬁé§!ion--. L

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 ndn~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 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 the lon Abundance Ratio for the two quantitation ions within criteria? v/’/ /
/'
/
s
/
7

Was an acceptable lock mass recorded and monitored?

Were the correct internal standard (13), quantitation ion and relative response factor
(RRF) used to quantitate the compound?

/‘
Were compound quanfitation and CRQLs adjusted to reflect all sample dilutiens and | _—T
dry welght factors appllcable to levei IV validation?

L G e

Field duplicate pairs were idenfified in this SDG. T

Targe! compounds were detected in the field duphcates

Field blanks were identified in this SDG. —T

Target compounds were detecled in the field blanks.

DXN-SW90.DOC version 1.0
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LDC #: 1‘/5;7/‘5”/

SDG #:///‘-‘ Q) vl

VALIDATION FINDINGS WORKSHEET Page:__ / of /

Sample Calculation Verification Reviewer: 9@

2nd reviewer:

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

Y /N N/A
Y/ N N/A

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

Concentration = (A ){1.}{OF)

A

RRF

Df
%S

(AHRAR){V,)(%S)

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

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

Amount of internal standard added in nanograms
(ng}

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

Relative Response Factor (average) from the initial
calibration

Dilution Factor.

Percent solids, applicable to soil and solid matrices
only.

Example:

Sarnple LD. # L/ . 2 Cpﬁ

Conc.=L/?3‘ '“/‘/3/}/( ,_/gy(j Y )
9wl 07 1 0.9 dasy/ )

> o fy

Sample ID 212 7 ¥ Compound

Reported Calculated
Concentration Concentration
{ ) { ) Qualification

4y feor -~ jccdn9 (fe)

36/ Yyt ?5:/\//.@:2./)@?/7)_'(:9.?9/; ) |

= .84 fg/;t

e ——————
.
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LDC Report# 24524D21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: October 14, 2010

LDG Report Date: December 20, 2010

Matrix: Soil

P_arameters: Dioxins/Dibenzofurans

Validation Level: | Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): G0J170404
Sample Identification
SSAL4-04-2_01_BPC

SSAL4-04-3_01_BPC
SSAL4-04-4_01_BPC**

**Indicates samplé 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 Fagility, Henderson, Nevada
(June 2009), NDEP guidance (May 2006), and USEPA Contract Laboratory Program
National Functional Guidelines for Polychlorinated Dioxins/Dibenzofurans Data Review
(September 2005).

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

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

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

VALOGIN\TRONOXNG\PCS\24524D21_T34.D0C 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

VALOGINTTRONOXNG\PCS\24524D21_T34.00C 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.

lll. Initial Calibration

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

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

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

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

IV. Routine Calibration {Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration percent differences (%D) between the initial calibration RRF

and the routine calibration RRF were less than or equal to 20.0% for unlabeled compounds
and less than or equal to 30.0% for labeled compounds with the following exceptions:

Affected

Date Compound %D Associated Samples Compound Flag - AorP
10/28M10 | *C-0CDD 45.9 All samples in SDG OCcDD J (all detects) P
G0J170404 ' U (all non-detects)
OCDF J (all detects)

WJ (all non-detects)

VALOGINTTRONOXNG\PCS\24524D21_T34.D0C 4



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
0292315-MB 1011810 1,2,3,4,6,7,8-HpCDD - 0.13 pglg All samples in SDG

OCDD 0.45 pgfa G0J170404

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
S5AL4-04-3_01_BPC OcDD 1.1 pafy 1.1V poly
SSAL4-04-4_01_BPC*™ 1,2,3,4,6,7,8-HpCDD 0.56 pgfg 0.56U pg/g

No field blanks were identified in this SDG.
VI. Mafrix 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. The percent
recoveries (%R) were within the QC limits.

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

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

VALOGIN'\TRONOXNG\PCS\24524D21_T34.D0C S



Sample Internal Standards %R (Limits) Compound Flag AcorP
SSAL4-04-2_01_BPC 3C-1,2,3,4,6,7,8-HpCDD | 33 (40-135) | 1,2,3,4,6,7,8-HpCDD J {all detects) P
BC.ocDhD 29 (40-135) | OCDD UJ {all non-detects)
C-1,2,3,4,6,7,8-HpCDF | 30 (40-135) | OCDF
1.2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
SSAL4-04-4_01_BPC* | “C-1,2,34,6,7,8-HpCDD | 16 (40-135) | 1,2,3,4,6,7.8-HpCDD J (all detects) P
¥¢-0CDD 9.9 (40-135) | OCDD UJ (all non-detects) .
13¢-1,2,3,6,7,8-HxCDF 35 (40-135) | OCDF
90-1,2,3,4,6,7,8-HpCDF | 14 (40-135) | 1,2,3,4,7,8-HxCDFE
1,2,3,6,7,8-HxCDF
2,34,6,7 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

X. Target Compound [dentifications

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

Stage 2B criteria.

XI. Project Quantitation Limit

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

exceptions:
Sample Compound Finding Criteria Flag AorP
S5AL4-04-4_01_BPC** 23,7.8-TCDF " 2nd column This compound must None P
confirmation was be confirmed on the
not performed for | 2nd ¢column per the
this compound. method.
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG G0J170404 All compounds reported below the PQL. J (all detects) A
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP

All samples in SDG
G0J170404

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

JK {all detects)

VALOGINATRONOXNG\PCS\24524D21_T34.D0C
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Raw data were not evaluated for the samples reviewed by Stage 2B criteria.
XIl. System Performance

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

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0J170404

SDG Sample Compound Flag AorP Reason (Code)
G0J170404 | SSAL4-04-2_01_BPC OCcDD J (all detects) P Continuing calibration
SS5AL4-04-3 01_BPC UJ (all non-detects) (%D} {c)
SSAL4-04-4_01_BPC* | OCDF J (all detects)

UJ (all non-detects)

GO0J170404 | SSAL4-04-2 01_BPC 1.2,3,4,6,7,8-HpCDD J (al! detects) P Internal standards
OCDD UJ (&l non-detects) (%R) (i)
OCDF

1.2,3,4,6,7,8-HpCDF
1.2,3,4,7,8,9-HpCDF

G0J170404 | SSAL4-04-4_01_BPC* 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards
oCDD WJ (all non-detects) {%R) (i)

QOCDF
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

G0J170404 | SSAL4-04-4_01_BPC* 2,3,7,8-TCDF None P Project Quantitation
Limit {no 2™ colurnn
confirmation) (o)

G0J170404 | SSAL4-04-2_01_BPC All compounds reported J {all detects) A Project Quantitation
SSAL4-04-3_01_BPC below the PQL. Limit (sp)
SSAL4-04-4_D1_BPC**

G0J170404 | SSAL4-04-2_01_BPC All compounds reported JK (all detects) A Project Quantitation
SSAL4-04-3_01_BPC by the lab as estimated Limit (k)
SSAL4-04-4_01_BPC*™ maximum possible

concentration (EMPC)

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0J170404

Modified Final
SDG : Sample Compound - Concentration AorP Code
G0J170404 $SAL4-04-3_01_BPC OCDD 1.1U pg/g A bl
G0J170404 SSAL4-04-4_01_BPC™ 1,2,3,4,6,7,8-HpCDD 0.56U pg/g A bt

VALOGIN\TRONOXNGWPCS\24524D21_T34.00C 8



Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
' Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0J170404

No Sample Data Qualified in this SDG

VALOGIN\TRONGXNG\PCS\24524D21_T34.00C 9



Tronox Northgate Henderson /
LDC #__24524D21 VALIDATION COMPLETENESS WORKSHEET Date;_/ ’21/ e
SDG #:__G0J170404 Stage 2B/4 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 Comments
I.__| Technical holding times A Sampling dates: Io ! H ‘IO
1. HRGC/HRMS Instrument performance check A
. Initial calibration A
IV. | Routine calibration/tg S
V. |Blanks Y w
V1. | Matrix spike/Matrix spike duplicates S w/ SSAPI —ov-2_ 0 _ BFC Mé‘b
VII. | Laboratory control samples A La>
VIII. | Regional quality assurance and quality control N
. 1X. | Internal standards ) —SW
X. | Target compound identifications A Not reviewed for Stage 2B validation.
Xl. | Compound guantitation and CRQLs S V\/ Not reviewed for Stage 2B validation.
Xll. | System performance A‘ Not reviewed for Stage 2B validation.
Xlll. | Overall assessment of data A
XIV. | Field duplicates N
XV. | Field blanks A/
Note: A = Acceptable ‘ ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Stage 4 validation
SO\,
1__| SSAL4-04-2_01_BPC 1|39 DIS-MB |21 31
2 58AL4-04-3_01_BPC 12 . 22 32
3 SSAL4-04-4_01_BPC* 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
ig 20 30 40
Notes:

24524D21W.wpd



LDC #: ‘2-11'-‘5_ 7/‘4 974’ VALIDATION FINDINGS CHECKLIST Page:_/ of _*
SDG#_ A~ cawss Reviewer:
Fd . B
2nd Reviewer:

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

Validation Area Yes | No | NA Findings/Comments
{“Technical-olding times &. - - 7 0 7
All technical holding times were met. -
Coo[ertemperature cntena was met
II GCIMS Inslrument 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% 7 7
Is the static resoiving power at least 10,000 (10% valley definition)? -]
Was the mass resolution adequateiy check with PFK? -
Was the presence of 1 2.8,8-TCBD and 1,3.4,8,8-PeCDF verified?
II[ Inttiai callbrallon v
VWas the initial calibration performed at 5 concentration levels? )
Were all percent relative standard deviations (%RSD) < 20% for unfabeled 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 B
and internal standard > 10?7
I Cantinuing:calibratic '
Was a routine calibration performed at the beginning and end of each 12 hour
period? -
Were all percent differences (%D} < 20% for unlabeled standards and < 30% for . //
labeled standards?
Did all routine calibration standards meet the lon Abundance Ratfio criteria? |
Was a method blank associated with every sample in this SDG? ]
Was a method hiank performed for each matrix and concentration? ]
Was there contamination in the method blanks? If yes, please see the Blanks -~ I
valldatlon come[ete ess worksheet'?
Were a matrix spike (MS} and matrix spike duplicate (MSD) analyzed for each matrix
in this SDG? If no, indicate which matrix does not have an associated MS/MSD. Soil / /
Water,
Were the MS/IMSD percent recoveries (%R} and the relative percent differences -
(RPD) WIthm the QC Ilmlts? 3 -
MJI %%abor‘é Yico. i LT
Was an LCS analyzed for this SDG? e
Was an LCS analyzed per extraction batch? /
Were the LCS percent recoveries {%R) and relative percent difference (RPD) within d
the QC limits?

DXN-5W80.00C version 1.0



LDC#__ 2 Y45 2402 ) VALIDATION FINDINGS CHECKLIST Page;__2-of %
SDG#: Al coety Reviewer: § é
! 2nd Reviewer:

VIl Regiondl Quality Asstrance and Quality Contral . <. °

Were performance evaluation (PE) samples performed?

A

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

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

Was the minimum S/N ratio of all mterna[ siandard peaks > 10‘7

1A

X Targe compound iden |fcallon-‘;,._'."" :

For 2,3,7,8 substituted congeners with associaled 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 nen-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?

Y

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

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 [abeled standards)?

For PCDF identification, was any signal (8/N > 2.5, at + seconds RT) detected in the
corresponding PCDPE channel?

ARANANINATAAN AN

Was an acceptable lock mass recorded and monitored?

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

N

Were compound guanitation and CRQLs adjusted to reflect all sample dilutions and
dry weight factors app!lcable fo level IV validation?

\

%; ,,. T
Sys efiper ormance‘yz

B e S Y s

gssn?rl,%g‘t Bfidald B

Sl v S e

Field duplicate pairs were identified in this SDG. R

Target compounds were detected in the field dupllcates .

Field blanks were identified in this SDG. —t

Target compounds were detected in the field blanks. e

DXN-SW30.DOC version 1.0



TANGWOD

S9JON

4Q0dH &0 A

QaoxH 1eeL "L

4a2dH-8'2'9'¥'e'Z'L 0

4aoed-gL'v'ee

aaoxH-6'8'2'€2'L '3

aaoxH-8'2'9'e'g’l '

JAOXH B0l "X gaoded [elel’'s Ja0xH-6'8'2L'€2' L °N 4Q0384-8'2'e'g'} |
40d2%9d 1Bjo1 "M aaoL=oel 'y 4a0xH-8'L'9'%'e'Z ' 400L-8'L'€2H aaoxH-g'L'v'e'z'L 0
4001 1BjoL "A 4400 0 4Q0xXH-8'L'9'E'T'L T aado o aqaoed-g'L'e’e’t g

aqodH |eoL N

400dH-6'8'2'%'€'2’L °d

4A2XH-8'2L'FE'' L M

aaodu-g'2'o'v'e'e’L 4

aaoLe'L'eTv

13IHSHHEOM SONIANIA NOILYAITVA

(0628 POUIRIN 978 MS Vd3) sueinjozusqig/suxold SWYH/OSYH *AOHLAW




LZ' 06 TVINCN0EUXOITISIBBUSHIOM LONEDIBALA

2019470 PHANZHN B0 20°'L-84°0 PHNIZHIN -E120
0Z'1-88°0 PHN/ZHN -ejdaH 02'1-88°0 PHNTHIN -ejdaH
19°0-LE°0 cHAMN Aluo (1) 400dH-0,,-ejden L§'0-LE°0 ZHAIN Ao {g1) 400H-D,,-eidaH
BG0EY 0 Z+NN Auo (81} JADXH-0;,-8%eH 65°0-€¥0 Z+HINN Ajuo (8]} JADXH-Dg-EXH
b L-60°L PHAZHN “EX8H €7 1-60°1L PHNZHIN -exaH
8412’1 PHNZ+N -Ejuad 8L°1-2E’1 FHAZHIN -Bjued
68°0-59°0 SHNAA “Elj21 68°0-69°0 CHA/IN -elie
olley asuepungy uoj {zjw) suo) pejasjag s409d oney ajuepunqy uoj| {zjw) suol pajaa|ag sadod

H -JOMBIASY pug

14 Iemainsy
/ u,o\|”mmmn_

| \ 2l i a yd 0 Tﬂh ...NN\
&5 Turd J/rojl /v (é<5/6sh o 2%l | ( bulsBfo ] ava | O EH] ol
SuoneayIEND So|dWeg pajeloossy oRey souepungy h00s> ) punodwon al plepuelg aeq #
uo] Buipuid _ Qa% Burpui4 .
{ELDIUD OBy S0UEpUNgY UQY o] JeaWl splepuels Uonelq||ed suljnol B pi VIN >v

&pBlagel Jo) 94,08 > pue spunodulod palage|un 1o} %07 > S4uy 10 (Q%) sesualayp juasiad |je s1op VINNT A
£pouad Inoy g1 yoea jo pus pue Buuuibaq au 1e pawiionad sem UCRBIqIED SUNOS B SBAA VIN N
VN, SE paljuap] ale suofisanb sjqedidde joN N, Pelamsue suojsanb |je 1o} mojag suoleolyljenb sas mmm&

(0628 POUWIBIN 918 MS Yd3) suemjozuagiq/suixold SWHH/ODYH :GOH.LIIN

uoneIqien sunnoy
13IHSMHOM SONIANIA NOILVAITVA e d =S AT #9001



L 0BSHNY1GWIEUIXCISIFaYSHIOM UCHEPIBAYA

"aN. ‘PRJ02}eP Jou se payllenb alam UOIEUSSLIOD YUE|G POYISLU BU) SALUL SAY UIUNM SIUBUILIEIUOD ||y

-INJWILVLS ONIMOTIOL JHL A9 GIHHITYND JdIM A3T0HID LON SLINSIY 1Y "AIAIMYND LON IHIM S1INSTH 101D

/
s nfil e Sho 5
"as-a - 590 €/0 <
_ < Z g sie e bea|| R
uonedyuap| adwes al yueig punodwios

LIBMBINSY PUZ
mm Jamalnay

-

10

/

afied

:sojdwes pajeloossy

q%l

syue|g

1IIHSHHYOM SONIANIA NOILVAITVA

:a)ep sisAleue yue|g ot/e7 _wow

£ PoleurLBIuOD YUB)
(pauwlopad sem uonoRXa 9|dWes B Joasusym pue Xulelt yoea 10 pawlopiad JUue|q poyiail B SBAA
¢MUBIQ poyisU B UM Pajeioosse sajdwes e alapp

poLjawW ay) Sepn

i
¥4 :s)un "ou09
uﬁmm uoljoeIXa yu

WIN {N
“WW/N. Se payhuspl ase suoysenb siqeoljdde JoN *,N, paiamsue suonsanb ||e 1oj mo|aq suoieayenb aas ases(d

(0628 POUIBIN 98 MS Vd3) SuBINOZUSAIG/SUIXOI] SWHH/ODYH *QOHLIW

[ed Pe S pe #00T



12°06aSKW

—_) -~ -]~ ~] ~]| =]

| o] ] ] e | | o | e | e |
B B [ ] I PN P B P P
— o] el ] e f =] =] | ] ]
el B B | R ST IR RN RN RN RN

—_— -~ ~]

ol s S B RPN BEP P e | I I N e P T

Il e e e ]
e | o] ] ]
e | o] ] ]
| ] ] ]

P N R | R BN e R ey

)
{ )
)

y
(<d-LLy &L H arsw olg —Jo

/

e Bl e B B B
—_ -~ e~ e~ e~
e | o] ] e

/T o —u y ) EHM-08)Y <l E] Tz-s0-td VWSS
“suoneayienp so|dwesg pajeIsossy (sHw) ady (sNwiT) ¥% (suwn) ¥% punodwog al ASWISW ajeq #
. asw S

LSHWI DD au) ulunm (Qdy) seduaiayp Jusoiad anlelel ey} pue (M%) salieaodal Jusased gSIN/SIN oW S18p V/N
Exinew yoes Jo sadwes gg Aana pazdjeue asi/SIN B SBA YV/IN

R1EM /108 TASIW/SI
PaJRIDOSSE UR 9ARY JOU S0P xEmE YoIum 91B21PUL *0U §] {DAS SIY) Ul XIjew yoee Joj pazhleue (QSI) a1edldnp ayids xuyew pue (i) ayids Xuew e aiepa YIN N
"WW/N. € paynuapi aie suonsanb ajqeoldde jopN N, Pelemsue suoisanb (e Joj mojag suoheoylenb eas asgs|

(0628 POUIBIN 9¥8 MS Yd3) sueinjozuagid/suixelq SWHH/OOYH :QOHLIN

wqum_sm_\,mm puz
1 -1emainay sejedlidng a)ldag XHIeN/o)IdS XLIIE
710/ ebeg 1IIHSHHOM SONIANIA NOLLYAITVA \N gz SAw #001




12706 LS LNNOSUIXOICASISSUSHIOM UCHERIEAVA

OO0 o

TOOUHEITFES 00

TOOUHEZOFEC F 04

[ =

TTRREZIEC v O

JOFHRBZIYEC Oy

U [ G W A e vy

JUICdB L 6 bog,

UUFHGEZIE T On

UOoL8 I T 0,

[a[afe) ks 2 ey

M A3 4ddaddow

Ele Ak IS0 T

< o g o u

Pesn plepue)g }oeyD

SpIEpUR)S AlOACDDY

Pesn piepue)g Hoeyy

splepuels [eulsajl]

e e e e e e ———

-

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

e ] e ] e | e B ] e B | B B e B B | O e I I

135 Jamalrey puz

I3 Jemainsy

“,6\|| abedq

i )
Ja 7 7 £ 5
A / / 5% E]
§ b b ! b I
4 d/ T[T s€/-0p 9/ H e
2 \ -
d o 7 17 ag 9
¥ 5 | ! / bx I
o P dl ™[ ¢/ -of ) ce T _
suonesyient) (%25£3-0p ;W) Aloaoday v, piepuelg jeursiu) souaselay/gl gel ajeq #
o
{01 < syead piepue)s [eulajul [[B oliel N/S Y} SEA YIN
£BURJO %G [-0F U} UIL)IM SJ9M SBLISA0D3I PJBRPUB]S [BUIUI |2 80y 7/

"WW/N. SE paynuspl a1 suoisanb ajqesidde JoN °,N. Palemsue suonsanb |2 10j mojaq suonesiyljenb sasfesed|y
(0628 POUIBIN 9¥8 MS Vd3) sueinjozuagig/suixold SWHH/ODNH :GOHLIN

SpIEpuUE)S [eutoju]
133HSMYOM SONIANId NOILVYAITVA

\ 2dF S AT #001



12" 06YNOWODGEUXOICNSISSYSH IO LONBRIBAYA

SUCIIENO[EI8Y 10} 193UISHIGAM UOHBINISA UOHEIED S[dlies 558 "SJUSLLULLIOD

i/ dhd

pa y . Py ~ o uf g o
(/) J/ /= i
(1) sjosy8p WP v D3 se papodal spunodioo iy
{ds) s1paep wir v T0d Motag pelodal spunoduiod jiy
suoneayenty sa)dweg pajeoossy Im:_uc_m —gladiteg. ajeg #
L
(Aressaoau yt) siojoey JyBlem Aup pue suonniip sjdwes ||e joaye! o} pejsnipe aiom S70MO pue uoieyuenb punodwon)
¢punodwod ay) siejnuenb o) pasn (44y) $Jojoey ssuodsal sane|as pue suop uoneyjuenb (Si) piepue)s jeussiul 109109 U} alapn
'WW/Nu SE paijuapl ae suonsanb ejgesydde JoN N, pasemsue suonsenb |je 10} mojaq suonesienb ass 8 9ld
(0628 POUIBINl 9¥8 MS Yd3) suBinjozusqgIg/suixolqg SWHH/OOYH ‘aOHLIN
Jameinsy puz S
gﬂ. JOMBIADY STTO™D pelIotay pue voneIuENy puno won

T A7 ebed LITHSHUOM SONIANI NOILYQIIVA | /2 ATS T #0a1



6L O1OINNIEUXOIGASISBUSHICAA UONEDIBALA

‘sjinsad

POIENO[EDST DY JO %0 01 UM 9310E JoU Op SHnsal papHodal UaUm SojdIIES DaJE[00SSE PUE SUONEDHIEND JO 181 10] 198 USYIOM SBUIpUL UONEIGIED [ENIU| 0} J8jay SIUaLIWo)

(@aD0-2) 4000

{aaodn-'e'L'9'r'T'V-0;,) AaD8H-8' 8 ¥ E 'L

{QQOXH-8°L'9°eT 1-0) QQDXH-8L'0'S2'}

(AAD1-8'/'€'¢-0:) 0ADL-8'L'E'T

(4001-8'£'8'2-0¢) 400L-8'2'¢'T

WUJU oo b 3UJU

(Qandu-'8'2'9'v 2" -0g,) Q0D8H-8' L8’ ¥ EE'L

{000%H-8'L'0'E'ZL-0g,) QQOXH-8'L'9ET'L

(a00L-8'2°e'2-0,) AUDL-8'L'E'T
(4001-8°2'¢'2-0.) 40D1-8'2'¢'T z

¢ 5/ -5/ 5HE T = d X7 C s 7/ e[S wivanrya:iu ey,

£ .6/ S/ Sl AEl/ Al (aaodH-'8"L'e'y'2 10 ] OODOH-B'LTFEE L

74 /" e/ el s/ \\ /f ) \ Y% (QQOXH-8'L9'ET 1-Dy) AADXH-8°L'0ET'L

"fa/ i S0 / Do o 90 of 7¢0-/ zeod {A00Le'2'eeDe) QOO GLE T o \ 4 ~\ L i w27
X/ Y/ So7 Sa/ A 3560 x A0 {(400L-8°L'€'2-0,,) 40D4-8°L'E'C Qﬁmxu@ ahlAPp|
asy% asy% Psg S ) (p1Is eV ) | {enmfggy | {lenwn) gy ][ (prepueys jeulsyu) esuasagey) punoduion ajeq Q| ptepuelg #
<Yy 4y abelaay abelany uopelqiien
P Papodoy || PerEToOESTE popoUsyg ZLET PerodYy

SJYY 8Uj Jo UBSIN = X
PIEPUE]S [EUISII 0 UORBIUAOULOS = )

PIEPUEIS |BUISJU] PBIEIDOSSE JO Baly = My

S4YY 8Y) JO UOHEIASP PIBpUE]S = §
‘punodwos Jo uonenuasuo?) = ¥

‘punoduios jo ealy ="y

SPIEPUERIS 4O JaqUINWSAYY Byl 3o

{x/s) « 001 = ASH%
wns = 44y ebelane

o noi) = 29

'SUOHEIND|ED

Buimoljoy ayy Buisn mojaq payiiuspl spunodiLiod sy ioj pajejnolessl alem (QS Y %) UOIRIASP PIepUE)s aAle(a 1 Juadiad pue ' Jyy abeiane (J3y)) J0)oE 4 asuodsey SAlESY 8y |

ﬂ JBMBIADY PUZ
=/ 1omaInsy

Mu%o.\l..mmmn_

(0628 POWB Vd3) SUBINJOZUBGIQ/SUIXOIAQ SWHH/ODYH :QOHLAN

UORESIJIIS A UOHE|No[e) UOKEIGIED) [eniu]|
13IHSHYOM SONIANI4 NOILYAITYA

oo TV #90S

(2 ACS iz #0017



5L "0TONOAQBUIXOIQVSIaYSHIOM UOKEDIBALA

BRI EEE)

o0 JO %00} UlUIAM 95168 1oU Op S|Nsal peyiodal USUm Se|dlies PaiB[J0SSE pUe SUOHEINIENRD JO 181 J0] JoaysyIom soulpul] UONEIqIED) SURNoy O) J9jay  ‘Sjuswiwo)

(a@20-2,,) 4020

(QQodH-'8'2'9'%'T" 1-0) QQ2OH-8'L'9'V'E'T )

(QQoxH-8'£'9'e'2"1-D;,) AQOXH-8'2L9E 2 )

{GODL-8'2'€'2-D: QOOL-8'L'ET

{3Q01-8°2'€'2-D) JADL8°LE'T £

WUJ0Jg,) 3000

(QQDdH-"8'29'% 2" 1-0y,) QADdH-8'L'e YT}

{(QQOXH-8'2'9'€'2"1-0e) QODXH-8'L'DET'L

(aaoL-8'£'e'2-2,) AADL8'L'E"e
{4001-8'2'¢'2-0;,} 4Q01-8'2'S 2 Z

\$® \qhu \Nm\ \NP.\ \M\\.wo QoD U, 000

4 /-/ S/ s/ A€/ / (@QQOOH-8°L'9Fe +-0g) GQOGH-8L9F EC }

W.M Q-5 /T 7/ \ v/ /Al (QQOXH-8'2'9'€'Z1-0g) AQDXH-BL'IEC |

5 4/ 5+, - fio /Lo 7¢a-/ (@001-8°2'¢'c-D) GADL-8'2°ET .
77 -7 /%o /b0 A8b0 (GU0L-82€eDs) J0OLBLEE Q\\QS\Q\ 2 A |
% a% (D9) {00) (lemun) {piEpuig [eUIa3U] B3UB1AJOY) punodwog |jeq al plepuelg #
44y B Jdy =6eleay uopeIqlEeD
—TeETIeIIg S I T .

-

:19MBIADY PUZ
JAMBIARY

I\u_o\lnmmmn_

pJEPUE)S |BLISW| JO UD[IBIUSIUDD = )

piepuels jeuwall| pRJBIDOSSE JO BalY = Ty

'punodwos Jo uoheUSIuG) = *0
‘punoduros jo ealy =y

44y uonjelqijes Buinuued = 4y

JHY afeiaAe UONRIGED BN = MY SAR

IEIIEYS

(o) )i("0) (') = Juy

Sy "Bne/(4uY - JMY '9AB) , 00| = SOUALMG %

‘uojie|no|eo Bumoj|oy ayy Buisn mojeq paynuspl
spunodwwoo sy} 10j pale|noedal aiem S4uY uonelq)es Buinuiuoo sy pue (S1yY) siojoe4 asuodsay sane|ey abeiene UoneiqieD [BRIUl Y] Jo (1% ) souasayip Jusasad ay |

(V6-OL POUIBIN Yd3) sueinjozusqiq/suixolq SIWHH/OOYH ‘QOHLIN

UOHESHIIBA SjNsoy UOREIqies supnoy
13IHSHHOM SONIGNIH NOILYAITVA

{ﬂkﬁ oas

(2O AT T o



}2'060T1ISON0BUIXOICISIBBYSHIOM UORBRIEALA

BEEPEEREEEN
30110 %0 0 UILIM 5810 10U Op Si[1se] paHoUal UaUM SS|JIIES Pojelo0sSe PUE SUONEBOHIEND JO 151] JO} 159USHI0M SDUIpUL 9[0WES [0XjU0) AJOIEIOqE ] 0} 19}8Y :SjuslWiWo)

= ,
\\ 7444 L3 | b8 N sl T oor 3G00
\ Lal Lal \ Lol \ aal JG00HE 8LV ECH
e é ) \ﬁ_h \J A \ RFA \ o al GOOXH-B8'LVET L

\ & o b ' z bk _ o ol QQa0ed-8'LET b

A ab 7 b a4 Q- »l o o ot aad187ee
—DOTETOe e Topodog Jeovy pepoded | oleoey | Pepodsy Jf - USO 1 SJT TsIT BU1 :
2 Jdn / A gh g
ady AJoAa02eY Juadled AJaA0T8Y JUedIed e/ Bel ) L~ A lacf )
uoFesjuUlIUDYD pappyY
TS 180 1 UsoT SI1 o|dweg payidg &idg
NP1 -S/€EChes 41 801
Asea00es uanJed ejea)dnp aidwes |osjuoo Asotedoge = QSO Aanodal Jusnsd s(dwes jonues AjorIoqeT = §91 {(ASON+ SOV .1 G807-8011=Aay
pappe aydg = ¥S _
uoljenusouoo ejdwes poyds = 0SS BIOUA VS/DSS . 00} = AeAcasy %,

:uone|nojeo Bupmojios sul Bulsn mojeg paipuep) spunodwod ay Joy
paje|nojeos. asam (ajgeoldde y1) ayeoldnp sidwes joJuod Asojesoqe| pue sidwes |oJ)uoo Aojeloge] ay) Jo {Qdy) soueieli( jusdsad SAE[9Y pue (Y% ) selesodsljusosed ey |

(0678 POUIRIN 958 MS Vd3) Sueinjozuagq/suxoid SW/O9 ‘dOH1IW

), Jamaiaey pug j
.qunum\smsmm_ ucneonHoA Sjnsey o[dlueg [o3u0) AicjeEidqe by 755 H#90s

~ 1w abed FIAHQUMMAA CONIANIJd NOTYAITTYA P W A I Jelul]




120810 L\OBNIXOIaMEMIS O 0adMYD

Pmpuels Atsrosalfjsusi = g

te66'8! = 4
£08896°9E = [0, SSSE0D'El = Oy,
EBBOEPE = [0, 000000°2L = O
SIEYEE'SE = O 528/00'L = H
‘P3SN BieM sassEW apjjanu Buimoljoy ey {u}
Mdd Hyen pilolo| isz.a0ep)
3dano O%10”10s"H> D ¥+ G55/ S
(s) aaoxy 0%10u" 105" H Oes b+ 6258'E0F
{s) aaoxH 01051067 H D Z+W 6658° 10}
agoxH *0%106" 10 HT D P+ lzig'les
QaoxH 0104 10"H D 2+ 9518°68¢
{s) 4ao%H _Ol0:"10s"H D, Z+I ologcge
(s) daoxH O'1oe"H 0, W 6£99'cRE
4A0%H 010" 10:"H" D N gLig'sse
409%H Ol 10:"H 0 Z+I 8029'cL€ g
Mdd ek MOOT lz626'pce)
"o IdaodH Ol010e"H'D 2+ ¥/61°60b
Mdd . 470 ifeleg] lazzez2H] (s} agoeg 20%10s"10:"H Out v+ 6168'59¢
34aoq O 10710650 N S//9'ElS {s) aaoad 010101 01 2+ 669°£9¢
{s) agoo 20%106% 0ec™ Oy PN 0S42°Li aaoned %0106 10 HMD F+ glse'lse
(s} aaoo Nm_wsh_maewa Z+W 08/2'69 Qaoed 010" 195" 1D 2+ 9vsesse
aaoo 0106 106%'D v+ avEL '8gh {s) Jaoed 0104 10s"H" 0, F+IN 0/68'€5¢
aano 012410670 Z+W 248216 (s} 4008d 0L Qs O, 2+ 0006°15E
4000 01971070 b+ B6EL Y 40084 010" 19e"H?D 7+ 1958146,
4000 0l2:'10:%'0 zZ+i 2hL Ll g 4a08d Ol0:"10s"H 0 Z+W 2B658'68¢ A
Mdd , Hyty plielay] tezse0ep] Mdd ®4% plaley [2626'v5e]
A4agn 0 19549 H™ 0 b+ 891264 IdAoXH O 10s"H™D 2+ boeg'sse
(s) aaodH Nom_n:nm_og_._.,._oe v+ ovlaley (s) aaoL 2010 10" H O 2+ gEEE'EEe
(s) aaodH. No_osﬁwnxw_o_e 2+ 6918°5EL (s) gaoL 010 "H 0n W 89E6'LeE
aaody mﬂ_os__aaxw 0 4+ lELL'Seh aaol 0107105 H'D 2+ ge6e°128
aandH Ol 10 H O Z+IW £820°€2Y aaol *0"osH" 0 W co6R'6LE
4004dH o_osw_omﬂ_._“__oe Z+I 0ZZ8'6Lb {s) 4ao1 Ol0°10e" HEY D, 2+ EBE6'L1E
(s) JaodH OO0, W 052821 (s} dagor 0"19="H>0,, W 61¥6°51E.
4Q0dK o) _ogm_oaxm 0 4+ 88.2'60F 4001 010 105" HP D Z+IN /BER'S0E
4004dH Ol 10D z2+n 918/ L0% ¥ Jaol O'Io="H™0 W 9106'E08 1
h elfjeuy uopjsoduta) Jejuewe(gy al uoy SSEN eleinooy | 1oydposeq e)Aeuy _ uojsodwos jejuswery aj uoj WSS c—u..ﬂm( loydoseq

$400d/sAaad jo sisfjeuy SIWHH/OHYH Joj paionuow suol




LDC #:_ 24 >4 D2/
SDG #:///—4 L vl

VALIDATION FINDINGS WORKSHEET Page:_ / of /

Sample Calculation Verification Reviewer: 512
2nd reviewer:

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

Y N N/A Were all reported results recalculated and verified for all level IV samples?
Y/ N N/A Were all recalculated results for detected target compounds agree within 10.0% of the repotted results?
Concentration = I }{D Exarnple:
(AR, (%S)
A, Area of the characteristic ion (EICP) for the sampletn. _# 2> | 2, 3.7 &~ T<DF
compound to be measured
A, Area of the cheracteristic ion (EICP) for the specific
internal standard . vy,
1, Amount of internal standard added in nanograms Conc. = | 6 ‘7J K‘,’X) { e 3 { Bl
{ng) 24 ¥ S M I h
. .0 o
v, Volume ar weight of sample extract in millititers (ml) z ’CA/ / o.02- ? %
or grams (g).
RAF Relative Response Factor (average) from the initial :
calibretion 030 P j
Df Dilution Factor.
%S Percent solids, applicable to soil and solid matrices
only.
Reportad Calculated
Caoncentration Cancentration
# Sample ID Compound { } { ) Qualification

RECALCa0.21



LDC Report# 24524E21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

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

Laboratory:

Tronox LLC Facility, PCS Additional Sampling,
Henderson, Nevada

September 27, 2010
December 23, 2010
Soll
Dioxins/Dibenzofurans
Stage 2B

TestAmerica, inc.

Sample Delivery Group (SDG): G0J200489

Sample ldentification

SSANG-08-1BPC
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_ Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data Review/Validation
(BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, Henderson, Nevada
(June 2009), NDEP guidance (May 20086), 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.

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

VALOGIN\TRONOXNG\PCS\24524E21_TR3.DOC 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 biank 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 resultis
reported in its place.

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

J-CAB The analytical resuit 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% .

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.

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
0298269-MB 10/25A0 1,2,3,4,6,7,8-HpCDD 0.12 pg/g All samples in SDG G0J200489
OCDD 0.32 pglg
1,2,3,4,6,7,8-HpCDF 0.088 pafg
QCDF 0.13 pa/g
4
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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.

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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

VIl. Laboratory Control Samples (LCS)

Laboratory conirol samples were reviewed for each matrix as appllcable 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 fol[owing‘exceptions:

Sample Internal Standards %R {Limits) Compound Flag AorP
S5ANE-08-1BPC 3¢-1,2,3,4,6,7,8-HpCDD 38 (40-135) | 1,2,3,4,6,7.8-HpCDD J (all detects). P
3c.oCcDD 22 (40-135) | oCDD UJ (all non-detects)

OCDF

X. Target Compound ldentifications
Raw data were not reviewed for this SDG.
XL Project Quantitation Limit

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

SSANB-08-1BPC 1.2,3,4,6,7,8-HpCDD  { Sample result exceeded Reported result should be J (all detects) P
OCcDD calibration range. within calibration range. J {(all detects)
2.3,7,8-TCDF J (al! detects}
1,2,3,7,8-PeCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,89-HxCDF J (all detects)
1.2,3,4,6,7,8-HpCDF J (all detects)
1,2,34,7,8,9-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 G0J200489 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 G0J200489 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 Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0J200489

EMPC

SDG Sample Compound Flag AorP Reason (Code}

G0J200489 | SSANG-08-1BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)
OCBb WJ (all non-detects) (i}

OCDF ]

G0J200489 | SSANG-08-1BPC 1,2,3,4,6,7.8-HpCDD J (all detects) P | Project Quantitation Limit
QCDD J {all detects) (exceeded range} (e)
2,3,7,8-TCDF J {all detects)
1,2,3,7,8-PeCDF J (all detects)
2,3,4,7,8-PeCDF J {all detects)
1,2,3,4,7,.8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,9-HxCDF J (all detects)
1.2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (2ll detects)

G0J200489 | SSANG-08-1BPC All compounds reported J (all detects) A Project Quantitation Limit
below the PQL. {sp)

G0J200489 | SSANG-08-1BPC All compounds reported as JK (all detects) A | Project Quantitation Limit

(k)

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0J200489

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0J200489
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" Tronox Northgate Henderson /U
LDC #:__24524E21 VALIDATION COMPLETENESS WORKSHEET Date;_/ 2/ /7
SDG #__G0J200489 Stage 2B Page:_/of /_

Laboratory: Test America Reviewer: @ .
2nd Reviewer:

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

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

Validation Area . Comments
I.__| Technical holding times A, |sampling dates: '?/9« 7//0
1 HRGC/HRMS Instrument performance check A !
M, | Initial calibration A
IV, | Routine calibration/lEv— A
V. | Blanks Sw/
V1. | Matrix spike/Matrix spike duplicates W $5SAP>-0%-~F-a]-bpiu 5//) /nﬂ Ass. Scengp Je )
VIl. | Laboratory control samples A LaA ' v
VIll. | Regional quality assurance and quality control N
IX. | Internal standards S U\/
X. | Target compound identifications N
Xl. | Compound quantitation and CRQOLs N
XIl. | System performance . 5\&/
X, | Overall assessment of data B
XIV. | Field duplicates N
XV. | Field blanks h[
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
i
1 | SSANG-08-1BPC 11 21 31
2 12 : 22 32
3 13 23 33
4 14 : 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 . 29 39
10 20 30 40
Notes;
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LDC Report# 24524F21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: October 22, 2010

LDC Report Date: December 19, 2010

Matrix: Soil/Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): G0J230497
Sample Identification

SSAP3-03-1_01_BPC
SSAP3-03-5_01_BPC
SSAP3-03-9_01_BPC
SSAP3-04-1_01_BPC
SSAP3-04-1_01_BPC_FD
SSAP3-04-5_01_BPC
SSAP3-04-9_01_BPC
SA47-1_01_BPC
SA47-2_01_BPC
SA47-3_01_BPC
SA47-4_01_BPC
SA47-4_01_BPC_FD
SA47-5 01_BPC
SA47-6_01_BPC
SA47-7_01_BPC
SA47-8_01_BPC**
EB-10222010-RZC
SSAP3-03-9_01_BPCMS
SSAP3-03-9_01_BPCMSD

**Indicates sample underweni Stage 4 review
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data Review/Validation
(BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, Henderson, Nevada
(June 2008), NDEP guidance (May 2006), and USEPA Contract Laboratory Program
National Functional Guidelines for Polychlorinated Dioxins/Dibenzofurans Data Review
(September 2005).

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

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

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

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

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

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

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

: limit.

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

negatives or false positives.

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

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

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

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

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

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

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

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

liL. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

All of the routine calibration percent differences (%D) between the initial calibration RRF

and the routine calibration RRF were less than or equal to 20.0% for unlabeled compounds
and less than or equal to 30.0% for labeled compounds with the following exceptions:

VALOGIN\TRONOXNGWCS\24524F21_T34.D0C

Affected
Date Compound %D Associated Samples Compound Flag AorP
10/28/10 | "“C-OCDD 45.9 0298269-MB OocbD J (ali detects) P
WJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
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The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

V. Blanks

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

Extraction
Method Blank ID Date Compound Concentration Associated Samples

0298247-MB 10/25M10 OCcDD 12 pg/L All water samples in SDG
1,2,3,.4,6,7,8-HpCDF 2.7 pg/L G0J230497

0298269-MB 10/25/10 1,2,3,4,6,7,8-HpCDD 0.12 pg/a All soil samples in SDG
OCchD 0.32 po/g G0J230497
1,2,3,4,6,7,8-HpCDF 0.088 pg/g
QCDF 0.13 pa/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 Congcentration Concentration
EB-10222010-RZC QCDD 8.1 paiL 8.1U pgiL
1,2,3,4,6,7,8-HpCDF 3.3 pall 3.3U polL
SSAP3-03-1_01_BPC 1,2,3.4,6,7,8-HpCOD 0.59 pa/g 0.58U pafg
S85AP3-03-9_01_BPC 1,2,3.4,6,7,8-HpCDF 0.38 pa/g 0.38U pafg
SSAP3-04-5 01_BPC 1,2,3,4,6,7.8-HpCDF .17 po/g 0.17U pafg
OCDF 0.29 palg 0.29U pa/g
SSAP3-04-9_01_BPC oCcbD 0.32 pofg 0.32U pafg
SA47-2_01_BPC oCcbD 0.83 paly 0.83U pgfg
SA47-4_01_BPC 1,2,3,4,6,7,8-HpCDD 0.24 pgfg 0.24U pgrfg
OCbD 0.79 po/g 0.79U pglg
SA47-4_01_BPC_FD 0cPD 1.3 pafa 1.3U pglg
8A47-5 01_BPC OCDhD 0.25 pafg 0.25U pgfg
1,2,3,4.6,7,8-HpCDF 0.27 pafg 0.27U pgfy
OCDF 0.48 pa/g 0.48U pgfg
SA47-6_01_BPC 1,2,3,4,6,7,8-HpCDD 0.32 pglg 0.32U pafg
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Reported Modified Final

Sample Compound Concentration Concentration
SA47-7_01_BPC OCDD 0.40 po/g 0.40U pafg
SA47-8 01_BPC** 1.2,3,4,6,7,8-HpCDF 0.22 pg/g 0.22U pgfg

Sample EB-10222010-RZC 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
EB-10222010-RZC 10/22/10 OCDD 8.1 pg/lL All soil samples in SDG
1,2,3,4.6,7,8-HpCDF 33 pgll G0J230497
OCDF 10 pafL

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

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix
as applicable. Although the MS percent recovery (%R) was not within QC limits for one
compound, the MSD and LCS percent recoveries (%R} were within QC limits and no data
were qualified.

VIl. Laboratory Control Samples (LCS)

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

LCS ID Compound %R (Limits) Associated Samples Flag AorP
0298247-LCS 1,2,3,6,7,8-HxCDF 134 (76-133) | All water samples in J+ {all detects) P
1,2,3,4,7,8,9-HpCDF 131 {83-130) | SDG GOJ230497 J+ (all detects)

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

All internal standard recoveries were within QC limits with the following exceptions:
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Sample Internal Standards %R (Limits) Compound Flag AorP
S$8AP3-03-1_01_BPC ®C-0CDD 28 (40-135) | OCDD J (all detects) P
WJ (all non-detects)
OCDF J (all detects)
WJ (all non-detects)
S8AP3-03-5_01_BPC 13C-1.2,3.4,6,'nf,8-HpCDD 34 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
$c.ocoD 18 (40-135) | OCDD UJ (all non-detects)
C-1,2,3,4,6,7,8-HpCDF | 31 (40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
SSAP3-03-9_01_BPC ¥C-1,2,3,4,6,7,8-HpCOD | 32(40-135) | 1,2,3.4,6,7,8-HpCDD J (all detects) P
®C.0ChD 20 (40-135) | ocDD UJ (all non-detects)
13C-1,2,3,4,6,7,8-HpCDF | 34 (40-135) | OCDF
1,2,3,4.6,7,8-HpCDF
1,2,3,4,7,8,8-HpCDF
SSAP3-04-1_01_BPC ¥c.0cDD 35 (40-135) | OCDD J all detegts) P
UJ (all non-detects)
OCDF J (alf detects)
UJ (all non-detects)
SSAP3-04-1_01_BPC_FD | '*C.1,2,3,7,8-PeCDD 36 (40-135) | 1,2,3,7,8-PeCDD J (all detects) P
3C-.0CcDD 27 (40-135) | OCDD UJ (all non-detects)
%C-1,2,3,4,6,7,8-HpCDF | 37 (40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
S5AP3-04-9 01_BPC ®¥C.0CDD 28 (40-135) { OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all nen-detects)
SA47-1_01_BPC ¥c-0CDD 32 (40-135) | OCDD J (all detects) P
UJ (all non-defects)
OCDF J (all detects)
UJ {all non-detects)
SA47-2_01_BPC $G-0CDD 26 (40-135) | ocDD J (all detects) P
UJ {all non-detects)
OCDF J (all detects)
WJ {all non-detects)
SA47-3_01_BPC 13C-1,2,3,4,6,7,8-HpCDD | 35 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
%c.0CDD 14 (40-135) | OCDD W (all non-detects)
3C-1,2,3,4,6,7,8-HpCDF | 31 (40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
SA4T7-4_01_BPC ®¥C-OCDD 27 (40-135) | oCDD J (all detects) P
C.1,2,3,4,6,7,8-HpCDF | 36 (40-135) | OCDF UJ (all non-detects)
. 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
7




Sample internal Standards %R (Limits) Compound Flag AorP
SA47-4_01_BPC_FD C-1,2,3,4,6,7,8-HpCDD | 37 (40-138) | 1,2,3,4,6,7.8-HpCDD J (all detects) P
3C.0CDD 23 (40-135) { OCDD UJ (all non-detects)
C-1,2,3,4,6,7,8-HpCDF | 33 (40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
SA47-6_01_BPC 9C-1,2,3,4,6,7,8-HpCDD | 37 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
B¥C.oCcDD 17 (40-135) | OCDD UJ (all non-detects)
8C-1,2,3,4,6,7,8-HpCDF | 39(40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3.4,7,8,9-HpCDF
SA47-7_01_BPC *C-1,2,3,4,6,7,8-HpCDD | 37 (40-135) | 1,2,3,4,6,7.8-HpCDD J (all detects) P
*C.0CDD 18 (40-135) | OCDD UJ {all non-detects)
C-1,2,3,4,6,7,8-HpCDF | 39(40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
SA47-8_01_BPC*™ *C-1,2,3,4,6,7,8-HpCDD | 34 (40-135) | 1,2,3.4,6,7.8-HpCDD J {all detects) P
¥¢-0CDD 16 (40-135) | ocoD UJ (all non-detects)
3C-1,2,3,4,6,7,8-HpCDF | 36 (40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

X. Target Compound ldentifications

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

XI. Project Quantitation Limit

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

Sample Compound Finding Criferia Flag AorP

2nd column None P
confirmation was
not performed for

this compound.

SSAP3-03-5_01_BPC
SSAP3-03-9_01_BPC
SSAP3-04-5_01_BPC
$SAP3-04-9_01_BPC
SA47-2_01_BPC
SA47-5_01_BPC
SA47-7_01_BPC
SA47-8_01_BPC™

23,78 TCDF This compound must
be confirmed on the
2nd column per the

method.

AII compounds reported below the PQL were qualified as follows:

VALOGIN'TRONOXNGWPCS\24524F21_T34.00C 8



Sample Finding Flag AorP

All samples in SDG G0J230497 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Compound Flag ‘ AogrP
All samples in SDG All compounds reported by the lab as estimated JK {all defects) A
G0J230497 maximum possible concentration (EMPC)

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

Xil. System Performance

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

XIlll. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SSAP3-04-1_01_BPC and SSAP3-04-1_01_BPC_FD and samples SA47-

4_01_BPCand SA47-4_01_BPC_FD were identified as field duplicates. No polychlorinated
dioxins/dibenzofurans were detected in any of the samples with the following exceptions:

Concentration (pgig)
. SSAP3-04- RPD Difference
Compound SSAP3-04-1_01_BPC 1 01 BPC FD (Limits) (Limits}) Flags AorP
2,3,7,8-TCDD 0.52U 0.16 - 0.36 (<0.52) - -
1,2,3,7,8-PeCDD 2.6U _ 0.36 - 2.24 (<2.6) - -
1.2,3,4,7,8-HxCDD 2.6U 0.26 - 2.34 (<2.6) - -
1,2,3,6,7,8-HxCDD 0.30 0.36 - 0.06 (s2.6) - -
1,2,3,7,8,9-HxCDD 0.37 0.70 - 0.33 (<2.8) - -
1,2,3,4,6,7,8-HpCDD 0.77 21 - 1.33 (22.6) - -
locop 3.6 5.0 ; 14 (<5.2) - -

VALOGINTTRONOXNG\PCS\24524F21_T34.00C 9



Concentration {pg/g)

VALOGINTTRONOXNGIPCS\24524F21_T34.D0C

SSAP3-04- RPD Difference

Compound SSAP3-04-1_01_BPC 1 01 BPC FD (Limits) (Limits}) Flags AorP
2,3,7,8-TCDF 1.8 3.3 - 1.5 (<0.52) - -
1,2,3,7,8-PeCDF 1.5 3.5 - 2(<2.6) - -
2,3,4,7,8-PeCDF 0.77 2.0 - 1.23 (22.6) - -
1,2,3,4,7,8-HxCDF 23 7.3 - 5 (2.6} J (all detects) A
1,2,3,6,7.8-HxCDF 1.8 5.1 - 3.3 (s2.6) J (all detects} A
2,3,4.6,7.8-HxCDF . 0.51 1.3 - 0.79 (s2.6} - -
1.2,3,7,8,9-HxCDF -0.37 0.99 - 0.62 (<2.6) - -
1,2,3,4,6,7,8-HpCDF 6.7 25 - 18.3 (<2.8) J (all detects) A
1,2,3,4,7,8,8-HpCDF 3.1 12 - 8.9 {s2.6) J (ali detects) A
QCDF 24 130 - 106 (<5.2) J (all detects) A

Concentration (pgfy)
RPD Difference

Compound SA47-4_01_BPC SA47-4 01 BPC FD (Limits) (Limits}) Flags AcrP
1,2,3,6,7,8-HxCDD 26U 0.15 - 245 (s2.6) - -
1,2,3,7,8,9-HxCDD 26U 0.27 - 2.33 (s2.6) - -
1,2,3,4,6,7,8—H})CDD 0.24 24 - 2.16 (<2.6) - -
QCpD 0.79 1.3 - 0.51 (5.2) - -
2,3,7,8-TCDF 0.51 0.69 - 0.18 (<0.52) - -
1,2,3,7,8-PeCDF 0.41 0.55 - 0.14 {<2.6) - -
2,3,4,7,8-PeCDF 0.26 0.21 - 0.05 {<2.6) - -
1,2,3,4,7,8-HxCDF 0.71 0.63 - 0.08 (<2.6) - -
1,2,3,6,7,8-HxCDF 0.37 0.29 - 0.08 (s2.6) - -
2,3,4,6,7,8-HxCDF 0.22 0.086 - 0.124 (<2.6) - -
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Concentration {pgig)

VALOGIN\TRONOXNG\PCS\24524F21_T34.D0OC

RPD Difference
Compound SA47-4_01_BPC SA47-4 01 BPC FD (Limits) (Limits) Flags AorP
1,2,3,7,8,9-HxCDF 2.6U 0.15 - 245 (<2.6) - -
1.2,3.4,6,7,8-HpCDF 14 1.2 - 0.2 (<2.6) - -
1,2,3,4.7,8,9-HpCDF 0.62 0.45 . 0.17 (<2.6) - .
OCDF 3.9 28 - 1.1 (s5.2) - -
11




Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0J230497

SSAP3-03-9_01_BPC
SSAP3-04-1_01_BPC
SSAP3-04-1_01_BPC_FD
SSAP3-04-5_01_BPC
SSAP3-04-9_01_BPC
SA47-1_01_BPC
SA47-2_01_BPC
SA47-3_01_BPC
SA47-4_01_BPC
SA47-4_01_BPC_FD
SA47-5_01_BPC
SA47-6_01_BPC
SA47-7_01_BPC
SA47-8_01_BPC*
EB-10222010-RZC

SDG Sample Compound Flag AorP Reason (Code)

G0J230497 | EB-10222010-RZC 1,2,3,6,7,8-HxCDF J+ (all detects) P Laboratory confrol

1,2,3,4,7,8,9-HpCDF J+ (all detects) samples (%R) (1)

G0J230497 | SSAP3-03-1_01_BPC OCDD J (all detects) P Internal standards
SSAP3-04-1_01_BPC UJ {all non-detects) (%R) (i}
S8AP3-04-9_01_BPC OCDF J (all detects)

SA47-1_01_BPC UJ (all non-detects)
SA47-2_01_BPC
G0J230497 | SSAP3-04-1_01_BPC_FD { 1,2,3,7,8-PeCDD J {all detects) P Internal standards
OCDD UJ (all non-detects) (%R} (i)
OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
G0J230497 | SA47-4_01_BPC OoCcDD J (all detects) P Internal standards
OCDF UJ (all non-detects) (%R) (i)
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

G0J230497 | SSAP3-03-5_01_BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards
SSAP3-03-9_01_BPC oCcDD UJ (all non-detects) (%R) (i)
SA47-3_01_BPC OCDF
SA47-4_01_BPC_FD 1,2,3,4,6,7,8-HpCDF
SA47-6_01_BPC 1,2,3,4,7.8,8-HpCDF
SA47-7_01_BPC
SA47-8_01_BPC*

G0J230497 | SSAP3-03-5_01_BPC 2,3,7,8-TCDF None P Project Quantitation
SSAP3-03-9_01_BPC Limit {no 2™ column
SSAP3-04-5_01_BPC confirmation) (o)
S8AP3-04-9_01_BPC
SA47-2_01_BPC
SA47-5_01_BPC
SA47-7_01_BPC
SA47-8_01_BPC*™

G0J230497 | SSAP3-03-1_01_BPC All compounds reported J (all detects) A Project Quantitation
SSAP3-03-5_01_BPC below the PQL. Limit {sp)

VALOGIN'TRONOXNGIPCS\24524F21_T34.D0C
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SDG Sample: Compound Flag AorP Reason (Code)

G0J230497 | SSAP3-03-1_01_BPC All compounds reported JK (all detects) A Project Quantitation
S$SAP3-03-5_01_BPC by the lab as estimated Limit (k)
SSAP3-03-9_01_BPC maximum possible
S8AP3-04-1_01_BPC concentration {(EMPC)
SSAP3-04-1_01_BPG_FD
SSAP3-04-5_01_BPC
SSAP2-04-9_01_BPC
SA47-1_01_BPC
SA47-2_01_BPC

SA47-3 01_BPC
SA47-4_01_BPC
SA474_01_BPC_FD
SA47-5_01_BPC
5A47-6_01_BPC
SA47-7_01_BPC
SA47-8_01_BPC*
EB-10222010-RZC

G0J230497 | SSAP3-04-1_01_BPC 1,2,3,4,7,8-HxCDF J (all detects) A Field duplicates
S5AP3-04-1_01_BPC_FD | 1,2,3,6,7.8-HxCDF J (all detects) (Difference) (fd)
1,2,3.4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0J230497

Modified Final
SDG Sample Compound Concentration AorP Code
G0J230497 EB-10222010-RZC QCDD 8.1U pa/L A bl
1,2,3,4,6,7,8-HpCDF 3.3U pgiL
G0J230497 S8AP3-03-1_01_BPC 1,2,3,4,6,7,8-HpCDD 0.59U pgig A bl
G0J230497 | SSAP3-03-9 01_BPC 1,2,3,4,6,7,8-HpCDF 0.39U pgig A bl
G0J230497 SSAP3-04-5_01_BPC 1,2,3,4,6,7,8-HpCDF 0.17U pg/g A bl
OCDF 0.29U pgfg
G0J230497 SSAP3-04-9_01_BPC OCDD 0.32U pg/g A bl
G0J230497 | SA47-2_01_BPC ocDD 0.83U pgfy A bl
G0.J230497 SA47-4_01_BPC 1,2,3,4,6,7,8-HpCDD 0.24U pg/g A ]
ocDD ~ 0.79U pgig
G0J230497 SA47-4_01_BPC_FD QCDD 1.3U pa/g A bl
G0J230497 | SA47-5 01_BPC OCDD 0.25U pglg A bl
1,2,34,6,7,8-HpCDF 0.27U pa/g
QCDF 0.48U pg/g

VALOGINTTRONOXNG\PCS\24524F21_T34.00C 13



Modified Final
SDG Sample Compound Concentration AorP Code
G0J230497 SA47-6_01_BPC 1,2,3,4,6,7,8-HpCDD 0.32U pa/g A bl
G0J230497 SA47-7_01_BPC ocDD 0.40U pofg A bl
G0J230497 SA47-8_01_BPC* 1,2,3,4,6,7,8-HpCDF 0.22U poly A bl

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0J230497

No Sample Data Qualified in this SDG

VALOGINTRONOXNG\PCS\24524F 21_T34.00C 1 4



Tronox Northgate Henderson
VALIDATION COMPLETENESS WORKSHEET

Date; / 12 7//417

Page: / of /.

LDC #:__ 24524F21
SDG #__G0J230497

Laboratory:_Test America

Stage 2B/4

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

Reviewer:
2nd Reviewer:

E(=S

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

validation findings worksheets.

Validation Area Comments
l.__| Technical holding times A~ |Sampling dates: /0/2 2//()
Il._ | HRGC/HRMS Instrument performance check A— :
.| initial calibration A
IV. | Routine calibration/lCM- 3w
V. | Blanks A
V1. | Matrix spike/Matrix spike duplicates 5 W
VIl. | Laboratory confrol samples \bu) Ve
VIIl. | Regional quality assurance and quality control N
IX. [ Internal standards S el
X. | Target compound identifications /\ Not reviewed for Stage 2B validation.
Xl. | Compound gquantitation and CRQLs >W Not reviewed for Stage 2B validation.
XIl. | System performance A Not reviewed for Stage 2B validation.
Xlll, | Overall assessment of data A
XIV. | Field duplicates éVJ p=%s 1, 12
XV. | Field blanks 5w eB= /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

Validated Samples: * Indicates sample underwent Stage 4 validation

S0/fL

1 SSAP3-03-1_01_BPC - 11 |SA47-4 01 _BPC - |21 l 0> YL2 & 31
2 $SAP3-03-5_01_BPC 12 |SA47-4_01_BPC_FD - 122 4 0r9%2d 7 32
3 | 8SAP3-03-9_01_BPC 13 |SA47-5 01_BPC - 23 33
4 | SSAP3-04-1_0M1_BPC 14 |SA47-6_01_BPC - 24 34
5 | 55AP3-04-1_01_BPC_FD . |15 |SA47-7_01_BPC - 25 35
6 | SSAP3-04-5 01 _BPC - |16 {SA47-8 01_BPC™ - 26 36
7 | SSAP3-04-9 01 _BPC " |17 "HEB-10222010-R2C W |27 37
8 | SA47-1_01_BPC - |18 |3SAP3-03-9 01 _BPCMS . |28 38
9 | 5A47-2_01_BPC - {19 |ssAP3-03-9_01_BPCMSD ~ |29 39
10 | SA47-3_01_BPC < 120 30 40
Notes:

24524F21W.wpd



LDC#: 'L%‘M FZ] VALIDATION FINDINGS CHECKLIST Page: [/ of *
SDG#_ A cowts Reviewer: f
Fd "
2nd Reviewer:

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

Validation Area Yes [ No | NA Findings/Comments

i Techiical Kolding fimes . - = Yo

All technical helding times were met.

A

Cooier temperalure crlterla was met

i: GCIMS [nstrument performance check

Was PFK exact mass 380.9760 verified?

ATA

Were the refention 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 stalic resolving power at least 10,000 (10% valley definition}?

Was the mass resolution adeguately check with PFK?

NAYESA

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

Hl. Initial calibration: .-

\

Was the initial calibration performed at 5 concentration levels?

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

Did all calibration standards meet the lon Abundance Ratio criteria?

AEANA

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

VA Contiituing-calibratio

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

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

Did all routine calibration standards meet the lon Abundance Rat_io 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 comglete ess worksheet? ]

Were a matrix spike (MS) and matrix spike duplicate {MSD) analyzed for each matrix
in this SDG? If no, indicate which matrix does not have an associated MS/MSD. Seil / 1
Water,

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

(RPD) within the QC limits? -
V;ilngaég'ratory GO

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 QG limits?

DXN-SW90.DOC version 1.0



oc# 245 24F2)
SDG #_set_coin

VALIDATION FINDINGS CHECKLIST

Page;_ Z2-of *-
Reviewer; 1

2nd Reviewer: Q o

Vilt: Reglonal- Quality Assurance and Quality Conrol -

Were performance evaluation (PE) samples performed?

\

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

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

Was the minimurn S/N ratio of all interne_ll stand_ard pe_aks > 107

A

X;‘.Target.compound-|dent|ﬁéét|dh-r..- o

For 2,3,7.8 substituted congeners with associated labeled standards, were the
retention times of the two quantitation peaks within -1 te 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 subsfituted 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 > 2.57

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

NEAVLUAYANA

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

\

Was an acce table lock mass recorded and momtored‘?

A

1

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

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and
dry wenght factors app]lcable to level IV validation?

: e
ffgwmm

T A R RS
Ao %L@J.',a%s 55 u-,%elma 4t

Overa!l assessment of data was found fo be acceptahle.

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the fi eld duphcates

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-8W80.DOC version 1.0
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LDC#: 24524F21

_ Field Duplicates

VALIDATION FINDINGS WORKSHEET

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

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

Page:_Lof_V

Reviewer: FE f
2_nd Reviewer:

(4

Concentration {pg/g) %RPD (pa/a) {pgfg} Qualifications
Compound 4 5 <80 Difference Limits (Parent Only)
A 0.52U 0.16 0.36 £0.52
B 26U 0.36 2.24 <2.6
c 26U 0.26 2.34 <26
D 0.30 0.36 0.06 <26
E 0.37 0.70 0.33 2.6
F : 0.77 2.1 1.33 22.6
G 36 5.0 14 £5.2
H 1.8 3.3 15 <0.52
[ 15 3.5 2 <26
J 0.77 2,0 1.23 326
K 23 7.3 5 2.6 ) /A o~
L 1.8 5.1 33 $2.6 Y
M 0.51 1.3 0.79 <28
N 0,37 0.99 0.62 $28
o 6.7 25 18.3 <2.6 J /A AR
P 3.1 12 8.9 2.6 Y
Q 24 130 106 5.2 v

VAFIELD DUPLICATES\24524F21.wpd



LDC#:_23906B4

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

VALIDATION FINDINGS WORKSHEET
Field Duplicates

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

Page:;)’of__

2—

Reviewer:

2nd Reviewer:

Concentration {pag/g) %RPD {pafg) {pg/g) Qualifications

Compound 11 12 <0 Difference Limits {Parent Only}
D 2.6U 0.15 2.45 <2.6
E 26U 0.27 233 <26
F 0.24 2.4 216 <26
G 0.79 1.3 O.Si | 5.2
H 0.51 0.69 0.18 £0.52
I 041 0.55 0.14 <2.6
J 0.26 0.21 0.05 <2.6
K 0.71 0.63 0.08 2.6
L 0.37 0.29 0.08 <26
M 0.22 0.096 0.124 <26
N 2.6U 0.15 2.45 2.6
o} 1.4 1.2 0.2 2.6
P 0.62 0.45 0.17 5286
Q 3.9 2.8 1.1 5.2

VAFIELD DUPLICATES\24524F21.wpd
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LDC #: VALIDATION FINDINGS WORKSHEET Page:_ /ot /

sSDG #:/,MJ £Q vt Sample Calculation Verification Reviewer: i )

2nd reviewer:

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

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

Concentration =  (AJLYOF) Example:
(A RRF)(V,)(%S)

A, = Area of the characteristic ion (EICP) for the Sample 1.D. B L . 2>, T, - TC/O [
compound to be measured

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

L = Amount of internal standard added in nanograms Cone, = (245092 ( 200 J ) ( B
(ng) { ) ( M " )
) W\ o 0-%Z S
v = Volume or weight of sample extract in milliliters (ml) \ 4t 1o \o-% l 0. ow'ol
or grams (g).

RRF = Relative Respanse Factor (average) from the initial

calibretion i 0. F‘a z %/

Df = Difution Factor.

%S = Percent solids, applicable to soff and solid matrices
only.

Reported Calculated
Concantration Concentration
# Sample D Compound { } { ) Qualification
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LDC Report# 24524G21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name;

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

Laboratory:

Tronox LLC Facility,
Henderson, Nevada

PCS Additional Sampling,

October 26, 2010
December 19, 2010
Soil/Water
Dioxins/Dibenzofurans
Stage 2B & 4

TestAmerica, Inc.

Sample Delivery Group (SDG): G0J270514

Sample Identification

SA183-1-01-BPC
SA183-2-01-BPC
SA183-3-01-BPC
S5A183-3-01-BPC-FD
SA183-4-01-BPC
SA183-5-01-BPC
SA183-6-01-BPC
SA183-7-01-BPC
SA183-8-01-BPC**
RSA04-1-01-BPC
RSAO4-2-01-BPC
RSAO4-3-01-BPC
RSAO4-4-01-BPC
RSA04-5-01-BPC
RSAO4-6-01-BPC
RSAQ4-7-01-BPC
RSAQ4-8-01-BPC**
RSAQ04-8-01-BPC-FD
SSANG-05-1-01-BPC
SSANG6-05-2-01-BPC

SSAN6-05-3-01-BPC
SSANG-05-4-01-BPC
EB-10262010-RZC
SA183-1-01-BPCMS
SA183-1-01-BPCMSD
SSANG-05-3-01-BPCMS
SSAN6-05-3-01-BPCMSD

**Indicates sample underwent Stage 4 review
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Introduction

This data review covers 26 soil samples and one water sample listed on the cover sheet
including dilutions and reanalysis as applicable. The analyses were per EPA SW 846
Method 8290 for Polychlorinated Dioxins/Dibenzofurans.

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

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

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.

VALOGINITTRONOXNG\PCS\24524G21_T34.00C



The following are definitions of the data qualifiers:

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

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

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

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

negatives or false positives.

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

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

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

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

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

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

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

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

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

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

VALOGINITRONOXNGWPCS124524G21_T34.00C 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

[nstrument performance was checked at the required daily frequency.

Retention time windows were established for all h'omologues. 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.

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.

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

V. 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 equali to 30.0% for labeled compounds with the following exceptions:

VALOGIN\TRONOXNGIPCS\24524G21_T34.00C _ 4



Affected

Date Compound %D Associated Samples Compound Flag AorP
1179110 { "C-1,2,3,4,7,8-HxCDF | 41 | EB-10262010-RZC 1,2,3,4,7,8-HxCDF J {all detects) P
SSANG-05-3-01-BPC 1.2,3,6,7,8-HxCDF | UJ (all non-detects)
SSANE-05-4-01-BPC 2,3,4,6,7,8-HxCDF

88ANG6-05-3-01-BPCMS 1,2,3,7,8,8-HxCDF
SSAN6-05-3-01-BPCMSD
0301424-MB
0301440MB

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
0301420-MB 10/28/10 OCcDD 0.27 pafg SA183-1-01-BPC

1,2,3,4,6,7,8-HpCOF 0.060 pglg SA183-2-01-BPC
SA183-3-01-BPC
SA183-3-01-BPC-FD
SA183-4-01-BPC
SA183-5-01-BPC
SA183-6-01-BFC
SA183-7-01-BPC
SA183-8-01-BPC**
RSAO4-1-01-BPC
RSAO4-2-01-BPC
RSAO4-3-01-BPC
RSAO4-4-01-BPC
RSAO4-5-01-BPC
RSA04-6-01-BPC
RSAO4-7-01-BPC

| RSAO4-8-01-BPC**
RSAO4-8-01-BPC-FD
SSANB-05-1-01-BPC
SSANB-05-2-01-BPC

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

Reported Modified Final
Sample Compound Concentration Concentration
SA183-2-01-BPC OCDD : 0.87 palg 0.87U pg/g
1.2,3,4,6,7,8-HpCDF 0.099 pylg 0.099U pg/g
SA183-3-01-BPC OCcoD 1.0 pg/y ) 1.0U pg/g
SA183-4-01-BPC oCcDD 0.46 pg/g 0.46U pgfg
1,2,3,4,6,7,8-HpCDF 0.12 pg/g 0.12U pglg

VALOGINTTRONOXNG\PCS\24524G21_T34.00C 5



Reported Modified Final

Sample Compound Concentration Concentration
SA183-5-M11-BPC OCDD 0.80 pafy . 0.80U pg/g
SA183-8-01-BPC OCDD 0.41 pglg 0.41U pgig
1,2,3,4,6,7,8-HpCDF 0.14 pgfg 0.14U pgig
SA183-7-01-BPC 1,2,3,4,6,7,8-HpCDF 0.20 pafg 0.20U pg/g
S8A183-8-01-BPC** OocDD 0.79 pglg 0.79U pg/g
RSAQ4-2-01-BPC ocDD 1.0 paly 1.0U pgig
1,2,3,4,6,7,8-HpCDF : 0.24 pglg 0.24U pg/g
RSAO4-3-01-BPC 1,2,3,4.6,7.8-HpCOF 0.25 po/g 0.25U pg/g

Sample EB-10262010-RZC was identified as an equipment blank. No pblychlorinatéd
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-10262010-RZC 10/26M0Q OCDD 5.6 paiL All soil samples in SDG
2,3,78-TCDF 2.8 paiL G0J270514
1,2,3,4,7,8-HxCDF 34 pglL
1,2,3,6,7,.8-HxCDF 24 pgfL
1,2,3,4,6,7,8-HpCDF 5.9 po/lL
1,2,3,4,7,8,9-HpCDF 4.1 pgiL
OCDF 94 po/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VIl Laboratory Control Samples (LCS)

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

VIIl. Regional Quality Assurance and Quality Control

Not applicable.

VALOGINTRONOXNG\PCS124524G21_T34.00C 6



IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag AorP
SA183-1-01-BPC . ¥¢C.0CcDhD 30 (40-135) | OCDD J (all detects) P
UJ (all non-detects)
OCDF J {(all detects)
UJ (all non-detects)
SA183-2-01-BPC *Cc-0CcDD 38 (40-135) | ocDD J (all detects) P
UJ (all non-detects)
OCDF J {all detects)
UJ (&l non-detects)
SA183-3-01-BPC C-0CDD 33 (40-135) | OCDD J (all detects) P
C-1,2,3,4,6,7,8-HpCDF | 39(40-135) | OCDF UJ (all non-detects)
1,2,3,4,6,7,8-HpCOF
1,2,3,4,7,8,9-HpCDF
$A183-3-01-BPC-FD | "C-1,2,3,4,6,7.8-HpCDD | 35 (40-135) | 1,2,3.4,6,7.8-HpCDD J (all detects) P
3c.0cDD 19 (40-135) | OCDD U {all non-detects)
C-1,2,34,6,7,8-HpCDF | 32(40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
5A183-4-01-BPC “Cc-oCDD 30 (40-135) | OCDD J (all detects) P
: UJ (afl non-detects)
OCDF J (all detects)
L (all non-detects)
SA183-5-01-BPC ¥C-OCoD 23 (40-135) | OCDD J (all detects) P
WJ (all non-detects)
OCDF J (all detects)
L (all non-detects)
$A183-6-01-BPC 6-1,2,3,4,6,7,8-HpCDD | 38 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
3C.0CDD 25 (40-135) | ocDD WJ (all nan-detects)
3¢-1,2,3,4,6,7,.8-HpCDF | 34 (40-135) | OCDF
1.2,3,4,6,7,8-HpCDF
1.2,3,4,7,8,9-HpCDF
SA183-7-01-BPC Bc-ocoD 27 (40-135) | ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SA183-8-01-BPC* ®C-0CDD 30 {40-135) | OCDD J (all detects}) P
UJ (all non-detects)
OCDF J (all detects)
UJ {all non-detects)
RSAC4-2-01-BPC 0-1,2,3,4,6,7,8-HpCDD | 38 (40-135) | 1,2,3,4,6,7.8-HpCDD J (all detects) P
3C-0CDD 25 (40-135) { OCDD UJ (all non-detects)
3C-1,2,3,4,6,7,8-HpCDF | 35(40-135) | OCDF
1,2,3.4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
7
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Sample Internal Standards %R {Limits} Compound Flag AorP
RSAQ4-3-01-BPC *c.0cDD 26 (40-135) | OCDD J (all detects) P
3G-1,2,3,4,6,7.8-HpCDF | 36 (40-135) | OCDF UJ (all non-detects)
1,2,3,4,6,7,8-HpCDF
1,2,34,7,8,9-HpCDF
RSA04-4-01-BPC *C-1,2,3,4,6,7,8-HpCDD | 37 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
®C-0CbD ' 23 (40-135) | ocDD UJ (all non-detects)
2C-1,2,3,4,6,7,8-HpCDF | 35(40-1358) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
RSAC4-5-01-BPC *C-0CDD 30 (40-135) { OCDD J (all detects) P
U {all non-detects)
OCDF J {all detects)
WJ (all non-detects)
RSAO4-6-01-BPC BC-0CDhD 24 (40-135) | OCDD J {all detects) P
WJ (all non-detects)
OCDF J (all detects)
WJ (all non-detects)
RSAOQ4-7-01-BPC %Cc-1,2,3,4,6,7,8-HpCDD | 35 {40-135) | 1,2,3.4,6,7,8-HpCDD J (all detects) P
BC.oCcDD 22 (40-135) | OCDD WJ (all non-detects)
¥C-1,2,3,4,6,7,8-HpCDF | 31 (40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
RSAD4-8-01-BPC* 3C.1,2,3,4,6,7,8-HpCDD | 32 (40-135) | 1,2,3.4,6,7,8-HpCDD J (all detects) P
B¥C.oChD 22 (40-135) | OCDD W (all non-detects)
13¢-1,2,3,4,6,7,8-HpCDF | 28 (40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
RSA04-8-01-BPC-FD | C-1,2,34,6,7,8-HpCDD | 39 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
13C.0CDD 28 (40-135) | OCDD UJ (all non-detects)
¥C-1,2,3,4,6,7,8-HpCDF | 33 (40-1385) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7.8,9-HpCDF
SSANGB-05-1-01-BPC *c.oCDD 26 (40-135) | OCDD J (all detects) P
3¢-1,2,3,4,6,7,8-HpCDF | 37 (40-135) | OCDF UJ (ail non-detects)
1,2,3,4,6,7,8-HpCDF
1.2,3,4,7,8,9-HpCDF
SSANB-05-2-01-BPC | ®C-OCDD 37 {40-135) | OCDD J {all detects) P
WJ {all non-detects)
OCDF J {all detects)
UJ {all non-detects)
SSANG-05-3-01-BPC | *C-1,2,3,4,6,7,8-HpCDD | 28 (40-135) | 1,2,3,4,6,7,8-HpCDD J (all detects) P
BC.0CDD 19 (40-135) | OCDD WJ {(all non-detects)
13C-1,2,3,4,6,7.8-HpCDF | 30 (40-135) | OCDF
1,2,3,4,6,7,8-HpCDF
1,2,34,7,8,9-HpCOF
VALOGINITRONOXNG\PCS\24524G21_T34.D00C 8




Sample Internal Standards %R (Limits) Compound Flag AorP

S$SANG-05-4-01-BPC | *C-OCDD 38 (40-135) | OCDD J (all detects) P
WJ (all non-detects)
QCDF J (all detects)

UJ (all non-detects)

X. Target Compound Identifications

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

Xl. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag AorP

S5ANB-05-1-01-BPC 2,3,7,8-TCDF Sample result Reported result should Jalldetects) | P
1,2,3,7,8-PeCDF exceeded be within calibration J (all detects)
1,2,3,4,7,8-HxCDF calibration range. range. J {all detects)
1,2,3,6,7,8-HxCDF J {all detects)
1.2,3,4,6,7,8-HpCDF J {all detects)
1,2,3,4,7,8,9-HpCDF J {all detects)
OCDF : J {all detects)

SS8ANB-05-3-01-BPC 1,2,3,4,6,7,8-HpCDF Sample result Reported result should J(alldetects) | P
OCDF exceeded be within calibration J (all detects)

calibration range. range.

SA183-8-01-BPC** 2,3,7,8-TCDF 2nd column This compound must None P
RSAC4-4-01-BPC confirmation was be confirmed on the

RSAOC4-6-01-BPC not performed for | 2nd column per the

RSAQ4-8-01-BPC* this compound. method.

RSAQ4-8-01-BPC-FD
EB-10262010-RZC

All compounds reported below the PQL were qualified as follows:

Sample Finding : Flag AorP

All samples in SDG G0J270514 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

VALOGIN'TRONOXNGPCS\24524G21_T34.00C 9



Sample Compound Flag AcrP

All samples in SDG All compounds reported by the lab as estimated JK {all detects) A
G0J270514 maximum possible concentration (EMPC)

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

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

XIll. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SA183-3-01-BPC and SA183-3-01-BPC-FD and samples RSAQ4-8-01-BPC**

and RSAO4-8-01-BPC-FD were identified as field duplicates. No polychlorinated
dioxins/dibenzofurans were detected in any of the samples with the following exceptions:

Concentration (pg/g)
RPD Difference ]
Compound SA183-3-01-BPC SA183-3-01-BPC-FD (Limits) (Limits}) Flags AorP
12.3,67,8-HCDD 0.19 2.6U - 241 (s2.6) - -
1,2,3,7,8,9-HxCDD 0.18 2.6U - 2,42 (52.6) - .
1,2,3,4,6,7,8-HpCDD 0.40 040 - 0 (<2.6) - -
oCcDD 1.0 1.8 - 0.8 (<5.3) - -
2,3,7.8-TCDF 0.31 0.60 - 0.29 (£0.53) - -
1,2,3,7,8-PeCDF 0.47 0.7 - 0.24 (<2.6) - -
2,34,7,8-PeCDF 26U 0.31 - 2.29 (<2.6) - -
1,2,3,4,7,8-HXCDF 0.88 1.1 - 0.22 (2.6} - -
1,2,3,6,7,8-HxCDF 0.65 0.95 - 0.3 (<2.6) - .
2,3,4,6,7,8-HxCDF 029 0.19 - 0.1(<2.6) - -
1.2,37,89-HxCDF 0.32 0.21 - 0.11 (<2.6) . -

VALOGIN\TRONOXNGWPCS\24524G21_T34.00C 10



Concentration (pg/g)

RPD Difference
Compound SA183-3-01-BPC SA183-3-01-BPC-FD {Limits) {Limits) Flags AorP
1,2,3.4,6,7,8-HpCDF 1.9 3.0 - 1.1(<2.6) - -
1,2,3.4,7,8,9-HpCDF 1.1 1.6 - 0.5 (<2.6) - -
QOCDF 4.1 6.3 - 2.2(<5.3) - -
Concentration (pg/g)
RPD Difference
Compound RSAC4-8-01-BPC** RSAO4-8-01-BPC-ED (Limits) (Limits) Flags AorP
1,2,3,4,6,7.8-HpCDD 0.54 0.64 - 0.1 (<2.6) - -
OocDD - 54 5.9 - 0.8 (<5.2} - -
2,3,7,8-TCDF 0.14 017 - 0.03 (<0.52) - -
1,2,3,4,7,8-HxCDF 0.15 0.23 - 0.08 {<2.6) - -
1,2,3,6,7,8-HxCDF 0.13 0.14 - 0.01 {s2.6) - -
2,3,4,6,7,8-HxCDF 26U 0.069 - 2531 (s2.6) - -
1,2,3,7,.8,9-HxCDF 26U 0.076 - 2.524 (<2.6} - -
1,2,3,4,6,7.8-HpCDF 0.66 0.90 - 0.24 (<2.6) - -
1,2,3,4,7,8,9-HpCDF 0.20 0.44 - 0.24 (<2.6) - B
OCDF 1.2 1.6 - 0.4 (5.2) - -

VALOGINTTRONOXNG\PCS\24524G21_T34.D0C 11




Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0J270514

SDG

Sample

Compound

Flag

AorP

Reason (Code)

GDJ270514

EB-10262010-RZC
SSANG-05-3-01-BPC
S5AN6E-05-4-01-BPC

1,2,34,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,89-HxCDF

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

Routine calibration
(%D) (c}

G0J270514

$A183-1-01-BPC
S5A183-2-01-BPC
SA183-4-01-BPC
5A183-5-01-BPC
SA183-7-01-BPC
SA183-8-01-BPC™
RSAQ4-5-01-BPC
RSAQ4-6-01-BPC
S5ANG-05-2-01-BPC
S5ANG-05-4-01-BPC

OCDD
OCDF

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

Internal standards
(%R} (i)

G0J270514

SA183-3-01-BPC
RSAO4-3-01-BPC
SSANG-05-1-01-BPC

ocDD
OCDF

1,2,3,4,6,7,8-HpCOF
1,2,3,4,7,8,9-HpCOF

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

Internal standards
(%R} ()

G0J270514

SA183-3-01-BPC-FD
SA183-6-01-BPC
RSAO4-2-01-BPC
RSA04-4-01-BPC
RSAQ4-7-01-BPC
RSAOQ4-8-01-BPC*

RSAO4-8-01-BPC-FD

SS5ANG-05-3-01-BPC

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

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

Internal standards
(%R) ()

G0J270514

S8ANG-05-1-01-BPC

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

J {all detects}
J {all detects)
J (all detects)
J (all detects)
J (all detects}
J (all detects)
J (2l detects)

Project Quantitation
Limit (exceeded
range} (e)

G0J270514

S5ANG-05-3-01-BPC

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

J (all detects)
J (all detects)

Project Quantitation
Limit (exceeded
range) {e)

G0J270514

SA183-8-01-BPC*
RSAO4-4-01-BPC
RSAQ4-6-01-BPC
RSAQ4-8-01-BPC™

RSAO4-8-01-BPC-FD

EB-10262010-RZC

2,3,7,8-TCDF

None

Project Quantitation
Limit {no 2™ column
confirmation)} (o)

VALOGINTTRONOXNG\PCS124524G21_T34.00C
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SDG Sample Compound Flag AorP Reason {Code)

G0J270514 SA183-1-01-BPC All compounds reported J (all detects) A Project Quantitation
SA183-2-01-BPC betow the PQL. ) Limit (sp)
SA183-3-01-BPC
SA183-3-01-BPC-FD
SA183-4-01-BPC
S5A183-5-01-BPC
SA183-6-01-BPC
SA183-7-01-BPC
SA183-8-01-BPC™
RSAQ4-1-01-BPC
RSAQ4-2-01-BPC
RSA04-3-01-BPC
RSA04-4-01-BPC
RSAQ4-5-01-BPC
RSAO4-6-01-BPC
RSAQ4-7-01-BPC
RSAQ4-8-01-BPC*™
RSAQ4-8-01-BPC-FD
SS5ANG-05-1-01-BPC
SSANG-05-2-01-BPC
SSANE-05-3-01-BPC
SSANG-05-4-01-BPC
EB-10262010-RZC

G0J270514 S5A183-1-01-BPC All compounds reported JK (all detects) A Project Quantitation
SA183-2-01-BPC by the lab as estimated Limit (k)
SA183-3-01-BPC maximum possible

SA183-3-01-BPC-FD concentration (EMPC)
SA183-4-01-BPC
SA183-5-11-BPC
SA183-6-01-BPC
SA183-7-01-BPC
SA183-8-01-BPC*
RSAQ4-1-01-BPC
RSAO4-2-01-BPC
R8SAQ4-3-01-BPC
RSAQ4-4-01-BPC
RSAO4-5-01-BPC
RSAO4-6-01-BPC
RSAO4-7-01-BPC
RSAO4-8-01-BPC*
RSAO4-8-01-BPC-FD
SSANG-05-1-01-BPC
§8ANG-05-2-01-BPC
SSANG-05-3-01-BPC
SSANBG-05-4-01-BPC
EB-10262010-RZC

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0J270514

Madified Final
SDG Sample Compound Concentration AorP Code
G0J270514 SA183-2-01-BPC oCcDD 0.87U pg/g A bl
1,2,3,4,6,7,8-HpCOF 0.095U palg
GOJ270514 SA183-3-01-BPC OCDD 1.0U pofg A bl

VALOGIN\TRONOXNGWCS\24524G21_T34.00C 13



Modified Final
SDG Sample Compound Concentration AorP Code
G0J270514 SA183-4-01-BPC oCcDD 0.46U pylg A bl
1,2,34.6,7,8-HpCDF 0.12U pg/g
G0J270514 S5A183-5-01-BPC oCDD 0.80U pgfg A +]
G0J270514 $A183-6-01-BPC OCcDD 0.41U palg A bl
1,2,3,4,6,7,8-HpCDF 0.14U pgfg
G0J270514 SA183-7-01-BPC 1,2,3,4,6,7,8-HpCDF 0.20U pgfg A bl
G0J270514 5A183-8-01-BPC™ ocDpD 0.79U pgfg A bl
G0J270514 RSAO4-2-01-BPC oCcDD 1.0U pa/g A bl
1.2,3,4,6,7,8-HpCDF 0.24U pg/g .
G0J270514 RSAO4-3-01-BPC 1,2,3,4.6,7,8-HpCDF 0.25U py/g A bl

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG

G0J270514

VALOGIN{TRONOXNGWPCS\24524G21_T34.D00C

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:_ 24524G21

SDG #__G0J270514
Laboratory:_Test America

2nd Reviewer:;

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

VALIDATION COMPLETENESS WORKSHEET Date: /le 7 '77//‘J
Stage 2B/4 Page:_fof /_
Reviewer:

&

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

validation findings worksheets.

Validation Area Comments
L Technical holding times N Sampling dates: \al'z, (» ,IO
Il. | HRGC/HRMS Instrument performance check A !
lit, | Initial calibration JAN
IV. | Routine calibration/l&v— S
V. | Blanks A
V1. | Matrix spike/Matrix spike duplicates Suw)
VII. | Laboratory control samples I L
VI, | Regional quality assurance and quality control N
1X. | Internal standards S
X. Target compound identifications b» Not reviewed for Stage 2B validation.
Xl. | Compound quantitation and CRQLs \S"J Not reviewed for Stage 2B validation.
Xll. | Systern performance A Not reviewed for Stage 2B validation.
Xlll. | Overall assessment of data A
XiV. | Field duplicates Sw | p=3 Y 1T 1Y
XV. | Field blanks Sw Ep2 AR
Note: A = Acceptable ND = No compounds detected D= Dtjplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Stage 4 validation
oL 4w
1 SA183-1-01-BPC 11 |RSA04-2-01-BPC 212 SSAN6G-05-3-01-BPC 3"1_\ o3 o\
2 | sA183-2-01-BPC 12 |RSAQ4-3-01-BPC 22 2{SSANG-05-4-01-BPC 3‘2‘} 050 HW}
3 SA183-3-01-BPC 13 |RSAQ4-4-01-BPC 233 EB-102620M0-RZC V\j ggg 030 l q"l O
4 SA183-3-01-BPC-FD 14 |RSA04-5-01-BPC 24 /|SA183-1-01-BPCMS 34
5 SA183-4-01-BPC 15 |RSAD4-6-01-BPC 25 ! S5A183-1-01-BPCMSD 35
] SA183-5-01-BPC 16 |RSAQ4-7-01-BPC 26 ?’ SS5AN6E-05-3-01-BPCMS 36
7 SA183-6-01-BPC 17 |RSAQ4-8-01-BPC™ | 27 1|55AN6-05-3-01-BPCMSD |37
8 SA183-7-01-BPC 18 |RSAQ4-8-01-BPC-FD I 28 38
9 SA183-8-01-BPC* 19 |SSANB-05-1-01-BPC 29 39
10 | RSAD4-1-01-BPC 20 |SSANB-05-2-01-BPC 30 40
Notes:

24524G21W.wpd



e # s 2 g VALIDATION FINDINGS CHECKLIST Page: / of %
SDG #__ A ot Reviewer:
7 2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area Yes | No | NA Findings/Comments

I sfechiiical-holdingdimes ©. .+~ = i o

\

All technical holding times were met.

Coo[ertemperature cnterla was met

II GC!MS Instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

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

Was the mass resclution adequately check with PFK?

RNNNND

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

I[I Inrt:aI calrbrahon

Was the initial calibration performed at § concentration levels? -]

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

\

\

Did ali calibration standards meef the lon Abundance Ratio criteria?

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

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?

\ 3

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

‘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

vali t:on comgletenes worksheet'?
'1‘ '- 4

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. Seil / B
Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
RPD w1th|nthe QC Elml v —

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?

DXN-SW80,DOC version 1.0



we# 245246y VALIDATION FINDINGS CHECKLIST Page:__Zof -
SDG #: e, Reviewer: f
2nd Reviewer:

Vill: Regional-Qizlity Asstrancé and Quality Contral .. .. -

VA

Were performance evaluation (PE} samples performed?

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

X hlernal’standards.

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

/‘
Was the minimum S/N ratio of all mternal standard peaks > 10'? -

X Tﬂget; compaéund:identifi catlon :

For 2,3,7,8 substituted congeners with associated labeled standards, were the
retention times of the two guantitation 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 substitluted 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 jons within criteria? ]

Was the signai fo 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 Iabeled standards)?

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

Was an acceptable lock mass recorded and monitored?

‘_\\\\

Were the correct internal standard (I1S), quantitation icn 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 appllcable to Ievel IV validation?
FrRE N T

: 3
FlEoystempelio

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the fi eld dup[lcates

Fieid blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-5W80.DOC version 1.0
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LDC#: 24524G21

VALIDATION FINDINGS WORKSHEET
Field Duplicates

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

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

Page: ﬂLof 2

Reviewer:._ .7
2nd Reviewer:; %

Concentration {pg/g) %RPD (polg) {pglg) Qualifications

Compound 3 4 550 Difference Limits (Parent Only)
D 0.19 2.6U 2.4 52,6
E 0.‘['8 2.6U 2,42 2.6
F 0.40 0.40 0 2.8
G 1.0 1.8 0.8 <5.3
H 0.31 0.60 0.29 <0.53
| 0.47 0.71 0.24 <28
J 2.6U 0.31 2,29 2.6
K 0.88 1.1 0.22 226
L 0.65 0.95 0.3 2.6
M 0.29 0.19 0.1 <286
N 0.32 0.21 0.11 £2.6
o] 1.9 3.0 1.1 5286
P 1.1 1.6 0.5 226
Q 4.1 6.3 2.2 <5.3




*L"/S_”'/C?"/

LDC#._ 2390884 VALIDATION FINDINGS WORKSHEET Page:_i_of_z'
_ Field Duplicates o Rgﬁ\él\fc\a’\ggr. 2@ )
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8280)
NA Were field duplicate pairs identified in this SDG?
Y N NA Were target analytes detected in the field duplicate pairs?
Concentration (pg/g) %RPD {pa‘g) (patg) Qualifications
Compound 17 18 =0 Difference Limits {Parent Only)
F 0.54 0.64 0.1 <26
G 5.1 59 0.8 5.2
H 0.14 0.17 0.03 £0.52
K 0.5 0.23 0.08 2.6
L 0.13 0.14 0.1 <28
M 2.6l 0.069 2,531 <26
N 2.6U 0.076 2,524 2.6
o} 0.66 0.90 0.24 £2.6
P 0.20 0.44 0.24 2.6
Q i.2 1.6 0.4 5.2
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oc #:__ 2/ S2/% 2/  VALIDATION FINDINGS WORKSHEET Page:__/ of__/

sDG #:///u €Q ek Sample Calculation Verification Reviewer: E

2nd reviewer:

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

Y N/A Were all reported results recalculated and verified for all level {V samples?
Y/N NA Were all recalculated results for detected target compounds agree within 10.0% of the reported resuits?
Concentration = (A} }DF) Example:
{AHRAR) (V) (%S)
A, = Area of the characteristic ion (EICP) for the Sample LD. 0\ . Ow F
compound to be measured
A, = Area of the characteristic ion (EICP) for the specific
internal standard
I, = Amount of internal standard added in nanograms Cone, = ( &9 137 1 { HooO ¢ )
(ng) { ) { H ~ N o{
1 . 2.0%
vV, = Volume ar weight of sample extract in miililiters {ml) 36’1 L\' LoD [ ‘5—] l 0. %2~
or grams (g}.
RAF = Relative Response Factor {average) from the initial = :
calibration o) qo
Df - Dilution Factor. 'f'ar l ‘B/
%S = Percent salids, applicable to soif and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample D Compound ( ) ( } Qualification

RECALCu0.21



LDC Report# 24524H21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Henderson, Nevada
Collection Date: November 12, 2010
LDC Report Date: December 20, 2010
Matrix: Soll
Parameters: Dioxins/Dibenzofuraﬁs
Validation Level: Stage 2B & 4
LLaboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOK130496
Sample Identification

SSANG-08-2.0_01_BPC
SSAN6-08-3.0_01_BPC
SSANG-08-4.0_01_BPC**

**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 2008), NDEP guidance (May 2006), and USEPA Contract Laboratory Program
National Functional Guidelines for Polychlorinated Dioxins/Dibenzofurans Data Review
(September 2005).

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

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

Stage 2B review was performed on ail 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.

VAMLOGINSTRONOXNG\PCS\24524H21_T34.00C 2



The following are definitions of the data qualifiers:

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

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

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

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

negatives or false positives.

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

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

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

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

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

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

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

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

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

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

VALOGINTTRONOXNG\PCS\24524H21_T34.DOC 3



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

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

Il. HRGC/HRMS Instrument Performance Check

[nstrument 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 representlng 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 2.5and 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:

VMLOGINITRONOXNGI\PCS\24524H21_T34.00C 4



Extraction

Method Blank ID Date Compound Concentration Associated Samples
0319266-MB 11/15/10 ocbD 0.36 pg/g All samples in SDG
. . GOK130496

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

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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. The percent
recoveries (%R) were within the QC limits.

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

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

Sample Internal Standards %R (Limits) Compound Flag AorP

SSAN6-08-2.0_01_BPC | “C-1,2,3,4,6,7,8-HpCDD | 29 (40-135) | 1,2,34,6,7,8-HpCDD J {all detects) P
3c.oCchD 23 {40-135) | OCDD UJ {all non-detects)
YC-1,2,3,4,6,7,8-HpCDF | 32 (40-135) | OCDF '

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

X. Target Compound Identifications
All target compound identifications were within validation criteria for samples on which

Stage 4 review was performed. Raw data were not evaluated for the samples reviewed by
Stage 2B criteria.

VALOGINTTRONOXNG\PCS124524H21_T34.D0C 5



XI. Project Quantitation Limit

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

exceptions:
Sample Compound Finding Criteria Flag AarP
SSAN6-08-2.0_01_BPC 2,3,7,8-TCDF Sample result Reported result should J (all detects) P
1,2,3,7,8-PeCDF exceeded be within calibration J (all detects)
1,2,3.4,7.8-HxCDF calibration range. | range. J (ali defects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,34,6,7,8-HpCDF J (all detects)
1,2,3.4,7,8,9-HpCDF J (all detects)
QCDF J (all detects)
SSANG-08-3.0_01_BPC OCDF Sample result Reported result should J {all detects) P
exceeded be within calibration
calibration range. range.
All compounds reported below the PQL were qualified as follows:
- Sample Finding Flag AorP
All samples in SDG GOK130496 All compounds reported below the PQL. J {all detects} A
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP

All samples in SDG
GOK1I30496

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

JK (all detects)

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

XIl. System Performance

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

XlIll. 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.

VALOGINITRONOXNG\PCS\24524H21_T34.D0C



Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0OK130496

| SSANG-08-4.0_01_BPC**

maximum possible
concentration (EMPC)

SDG Sample Compound Flag AorP Reason (Code)
GOK130496 | SSANG-08-2.0_01_BPC 1,2,3,4,6,7.8-HpCDD J (all detects) P Internal standards
OCDD UJ {all non-detects) (%R) i)
OCDF
1,2,3.4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
GOK130496 | SSAN6G-08-20_01_BPC 23,7,8-TCDF _J (all detects) P Project Quantitation
1,2,3,7,8-PeCDF J (all detects) Lirnit {exceeded
1,2,3,4,7,8-HxCDF J (all detects) range) (e}
1,2,3,6,7,8-HxCDF J (all detects)
1.2,3,4,6,7,8-HpCDF J (all detects)
1.2,3,4,7,8,9-HpCOF J (ali detects)
OCDF J (all detects)
GOK130496 | SSANG-08-3.0_01_BPC OCDF J (ali detects} P Project Quantitation
Limit (exceeded
range) (e}
GOK130496 | SSANG-08-2.0 01_BPC All compounds reported J (all detects} A Project Quantitation
SSANG-08-3.0_01_BPC below the PQL. Limit {sp)
SSAN6-08-4.0_01_BPC**
GOK130496 | SSANG-08-2.0 01_BPC All compounds reported JK {all detects) A Project Quantitation
SS5ANG-08-3.0_01_BPC by the lab as estimated Lirnit (k)

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

GOK130496

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0K130496

VALOGINTTRONOXNG\PCS\24524M21_T34.00C
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: Tronox Northgate Henderson
LDC #__24524H21 VALIDATION COMPLETENESS WORKSHEET Date: /2//5//0
SDG #:___GOK130496 Stage 2B/4 Page: _LofL
Laboratory: Test America Reviewer: i%
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
I. | Technical holding times A Sampling dates: i / / 1‘// %
Il. | HRGC/HRMS Instrument performance check A— !
.| initial calibration A
V. | Routine calibrationAS* A
V. Blanks ! LS ‘h) f
VI. | Matrix spike/Matrix spike duplicates IV/ G/ / en 7’ alpc cf—//'t:a/
VII. | Laboratory control samples A LS /
VIll. | Regional quality assurance and quality control N
1X. | Internal standards -5 w
X. | Target compound identifications A Not reviewed for Stage 2B validation.
Xl. | Compound quantitlation and CRQLs \_SM') Not reviewed for Stage 2B validation.
XIl._| System performance A Not reviewed for Stage 2B validation.
Xill. | Overall assessment of data A
XIv. | Field duplicates N
XV. | Field blanks /\/
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not providedfapplicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Stage 4 validation
soll
1__ | SSANB-08-2.0_01_BPC 1 | 031926 ¢ 21 31
2 SS5ANG-08-3.0_01_BPC 12 22 32
3 SSANB-08-4.0_01_BPC™ 13 23 33
4 14 ) 24 34
5 15 - |25 35
6 16 26 36
7 17 27 ' 37
8 18 28 38
g 19 29 39
10 20 30 40
Notes:

24524H21W.wpd



z
LDC #: 2‘7“-} L’l H / VALIDATION FINDINGS CHECKLIST Page:_/ of *
SDG #:7,“* Coaantn Reviewer:

2nd Reviewer:

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

ValidationArea Yes | No | NA FindingsiComments

[ Techiical holding fimes . .- ==, i

All technical holding times were met.

N

Coo[ertemperature crltena was met

II GC!MS Instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retenfion {ime windows esiablished 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 ieast 10,000 (10% valley definition)?

Was the mass resolution adequately check with PFK?

Was the presence of 1 ,2,8 8-TCDD and 1 3.4,6.8-PeCDF verified?

EII Initial cahbratlon

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 _stanc_jarc_:i_:* 107 :

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

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

}

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

Blank

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

Was a method blank performed for each matrix and concentration?

NI YA EANNAN R NN NS

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

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matfrix
in this 8DG? 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 e

gRPD! wnthm the QC limits?

S

am;;f"szﬁ—_

Was an LCS analyzed for this SDG?

i =

trols

Was an LCS analyzed per extraction batch?

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

DXN-5W90,D0C version 1.0
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LDC #: "“'{' 5 9“'{ H’L \ VALIDATION FINDINGS CHECKLIST Page:._ Z2of %>
SDG#.__ 4t et Reviewer:

! 2nd Reviewer:

Vit Redional Quality Assuranés and Quality Confral. .. 1

%4
Were performance evaluation (PE) samples performed? /
7

Were th performa cze_evaiuatio_n (_P_E) s_arnples _u_rithi_n _thg accepta_nce_!imits?

AN

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

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

d idenfificatio

X Targ

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
{abeled standard?

For 2,3,7,8 substituled 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 sclution?

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

Was the lon Abundance Ralio 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 infensity of each specified characteristic ion coincide within + 2
seconds (includes labeled standards)?

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

\Was an acceptable lock mass recorded and monitored?

potind:q

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

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

e T A A S N Se "'E.’L}t?{;:#x 3

I NS SRERR TR

Overall assessment of data was found to be acceptable.

foemes =

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

DXN-SW80.DOC version 1.0
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oc #_2YS 2442/ VALIDATION FINDINGS WORKSHEET Page:_ s of /

SDG #: 7/3—! Qi Sample Calculation Verification Reviewer: E

2nd reviewer:

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

Y N/A Were all reported results recalculated and verified for all level IV samples?
Y /N N/A Were all recalculated resuits for detected target compounds agree within 10.0% of the reported results?
Concentration = (A YL){OF} Example:
(ARRFYHV_)(%S)
AL =  Area of the characteristic ion (EiCP) for the Semple 1.D. #5 . OChHF
compound to be measured
A, = Area of the characteristic jon (EICP) for the specific
internal standard 0
I, = Amount of internal standard added in nancgrams Cane, = { /w ¢¢'7é C}C’( ‘/00 3 { 3
n
v, = Volume or welght of sample extract in millilters {mi)
or grams (g). :
RRF = Relative Response Factor (averagej from the initial = 2
calibration 533 ]aa ?
Df = Dilution Factor.
%S = Percent solids, applicable to soil and sclid matrices
only.
Reportad Calcuiated
Cancentration - Concentration
# Sample D Compound ( } { ) Qualificatlon

#> | 33,79~ TchPF

- ¢812496C [ 2000)
| ¢s/ 720092 (J0&I IO BI[O%/2

= 27073/ | |

.

RECALCu0.21



