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Northgate Environmental Management, Inc. June 4, 2010
1100 Quail Street Ste. 102

Newport Beach, CA 92660

ATTN: Ms. Cindy Arnold

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

Dear Ms. Arnold,

Enclosed are the final validation reports for the fraction listed below. These SDGs
were received on May 14, 2010. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 23188:
SDG # Fraction

G0D100461, GOD130435, GOD140422 Dioxins/Dibenzofurans
G0D140526, GOD140534, GOD140543
G0D160437, GOD170488

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,

@@ u’lL?

Erlinda T. Rauto
Operations Manager/Senior Chemist

VALOGIN\TronoxNG\23188COV.wpd
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EDD CHECKLIST Page:_ 1 of 1

LDC #: 23188 Reviewer: JE

SDG #: G0D100461, GOD130435, G0D 140422, GOD140526 2nd Reviewer: BC
G0D140534, G0D140543, GOD160437, GOD170488

Tronox Northgate Henderson Worksheet

_EDD Area

1. Completeness

Is there an EDD for the associated Tronox validation report?

II. EDD Qualifier Population

Were all qualifiers frqm the v

alidation report populated into the ED‘D?

IIIEDD 1Lab Anomalies

Were EDD anomalies identified? X

See EDD_discrepancy _
form LDC23188 060310.doc

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

Was the final EDD sent to the client?

EDD TRONOX 060310-FINAL.DOC version 1.0



Tronox LLC Facility, PCS, Henderson, Nevada
Data Validation Reports
LDC #23188

Dioxins/Dibenzofurans




LDC Report# 23188A21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 8, 2010

LDC Report Date: June 3, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

l.aboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD100461

Sample Identification

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

**|ndicates sample underwent Stage 4 review

VALOGIN\TRONOXNG\23188A21.T34 1



Introduction

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

VALOGIN\TRONOXNG\23188A21.T34 2



The following are definitions of the data qualifiers:

J+

J-

UJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

V\LOGIN\TRONOXNG\23188A21.T34 3



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

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

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.

Il Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

compounds and less than or equal to 30.0% for labeled compounds with the following
exceptions:

VALOGIN\TRONOXNG\23188A21.T34 4



Date Compound

%D Associated Samples

Affected
Compound

Flag AorP

4/20/10 '8C-1,2,3,4,7,8-HXCDF

30.5 | SSAO5-03-1BPC**

SSA05-03-1BPC_FD

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

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

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

V. Blanks

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

exceptions:
Extraction
Method Blank ID Date Compound Concentration Associated Samples
0103408MB 4/13/10 1,2,3,7,8,9-HxCDD 0.040 pg/g SSA05-02-1BPC

1,2,3,4,6,7,8-HpCDD 0.13 pg/g SSA05-03-1BPC**
OCDD 0.71 pg/g SSAQ5-02-1BPC_FD
2,3,7,8-TCDF 0.033 pg/g SSAO5-03-1BPC_FD
1,2,3,4,7,8-HxCDF 0.048 pg/g

1,2,3,6,7,8-HxCDF 0.033 pg/g

1,2,3,4,6,7,8-HpCDF 0.13 pg/g

1,2,3,4,7,8,9-HpCDF 0.068 pa/g

OCDF 0.32 pg/g

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

Sample EB-04072010-RZC (from SDG GOD130519) 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-04072010-RZC 4/8/10 2,3,7,8-TCDD 1.0 pg/L All samples in SDG GOD100461

1,2,3,6,7,8-HxCDD 0.69 pg/L

1,2,3,7,8,9-HxCDD 0.65 pg/L

1,2,3,4,6,7,8-HpCDD 5.5 pg/L

ocDD 53 pg/L

2,3,7,8-TCDF 2.6 pg/L

1,2,3,7,8-PeCDF 1.5 pg/L

2,3,4,7,8-PeCDF 1.0 pg/L

1,2,3,4,7,8-HxCDF 1.8 pg/L

1,2,3,6,7,8-HxCDF 1.1 pg/L

2,3,4,6,7,8-HxCDF 0.97 pg/L

1,2,3,4,6,7,8-HpCDF 4.5 pg/L

1,2,3,4,7,8,9-HpCDF 1.1 pg/L

OCDF 12 pg/L

VALOGIN\TRONOXNG\23188A21.T34



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

Sample FB-04072010-RZC (from SDG GOD130519) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L All samples in SDG GOD100461

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

ocDD 37 pg/L

2,3,7,8-TCDF 0.57 pg/L
1,2,3,7,8-PeCDF 0.96 pg/L
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/l
1,2,3,6,7,8-HXCDF 0.96 pg/L
2,3,4,6,7,8-HXCDF 1.0 pg/L
1,2,3,7,8,9-HXCDF 1.0 pg/L

1,2,3,4,6,7,8-HpCDF 2.1 pg/L.

1,2,3,4,7,8,9-HpCDF 1.5 pg/L
OCDF 6.7 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

Vil. Laboratory Control Samples (LCS)

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

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

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

VALOGIN\TRONOXNG\23188A21.T34 6



Sample Internal Standards %R (Limits) Compound Flag AorP
SSA05-02-1BPC *c.0CcDD 31 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSAO05-03-1BPC** ®c-0CbD 38 (40-135) ocbD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSA04-02-3BPC *c-0CDD 36 (40-135) OoCcDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)

X. Target Compound Identifications

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

Xl. Project Quantitation Limit

All compound quantitation and CRQLs were within validation criteria.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG GOD100461 All compounds reported below the PQL. J (all detects) A
All compounds reported as EMPC were qualified as follows:
Sample Finding Flag AorP
All samples in SDG G0D100461 All compounds reported as estimated maximum JK (all detects) A

possible concentration (EMPC).

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

Xll. System Performance

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

VALOGIN\TRONOXNG\23188A21.T34
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Xlll. Overall Assessment of Data
Data flags are summarized at the end of this report if data has been qualified.
XIV. Field Duplicates

Samples SSAO5-02-1BPC and SSAO5-02-1BPC_FD and samples SSAO5-03-1BPC** and
SSAO5-03-1BPC FD were identified as field duplicates. No polychlorinated
dioxins/dibenzofurans were detected in any of the samples with the following exceptions:

Concentration (pg/g)
RPD Ditference
Compound S§SA05-02-1BPC |SSAO05-02-1BPC_FD| (Limits) (Limits) Flags AorP

2,3,7,8-TCDD 2.5 2.4 - 0.1 (<0.53) - -
1,2,3,7,8-PeCDD 7.7 6.8 - 0.9 (=2.6) - -
1,2,3,4,7,8-HxCDD 4.7 44 - 0.3 (<2.6) - -
1,2,3,6,7,8-HxCDD 10 8.7 - 1.3 (=2.6) - -
1,2,3,7,8,9-HxCDD 9.2 8.4 - 0.8 (=2.6) - -
1,2,3,4,6,7,8-HpCDD 33 30 10 (<50) - - -
OoCDD 38 40 5 (<50) - - -
2,3,7,8-TCDF 75 71 5 (<50) - - -
1,2,3,7,8-PeCDF 130 120 8 (<50) V - - -
2,3,4,7,8-PeCDF 69 66 4 (<50) - - -
1,2,3,4,7,8-HXCDF 250 240 4 (=50) - -

1,2,3,6,7,8-HxCDF 120 120 0 (<50) - - -
2,3,4,6,7,8-HXCDF 32 28 13 (<50) - - -
1,2,3,7,8,9-HxCDF 31 29 7 (<50) - - -
1,2,3,4,6,7,8-HpCDF 530 490 8 (<50) - - -
1,2,3,4,7,8,9-HpCDF 290 260 11 (<50) - - -

VALOGIN\TRONOXNG\23188A21.T34 8



Concentration (pg/g)

RPD Difference
Compound SSAO05-02-1BPC  |SSAO05-02-1BPC_FD | (Limits) (Limits) Flags AorP
OCDF 1900 1800 5 (<50) - - -
Concentration (pg/g)
RPD Difference
Compound SSAO5-03-1BPC** | SSA05-03-1BPC_FD (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 31 33 - 2 (=0.11) - -
1,2,3,7,8-PeCDD 110 110 - 0 (<53) - .
1,2,3,4,7,8-HxCDD 66 84 - 18 (<53) - -
1,2,3,6,7,8-HxCDD 150 150 - 0 (<53) - -
1,2,3,7,8,9-HxCDD 130 150 - 20 (<53) - -
1,2,3,4,6,7,8-HpCDD 530 630 17 (<50) - - -
oCDD 560 680 19 (<50) - - -
2,3,7,8-TCDF 730 780 7 (<50) - - -
1,2,3,7,8-PeCDF 1500 1600 6 (<50) - - -
2,3,4,7,8-PeCDF 800 820 2 (<50) - - -
1,2,3,4,7,8-HxCDF 3400 3600 6 (<50) - - -
1,2,3,6,7,8-HxCDF 1700 1800 6 (<50) - - .
2,3,4,6,7,8-HxCDF 310 350 12 (<50) - - -
1,2,3,7,8,9-HxCDF 350 370 6 (<50) - - -
1,2,3,4,6,7,8-HpCDF 7600 8200 8 (<50) - - -
1,2,3,4,7,8,9-HpCDF 3600 4000 11 (<50) - - -
OCDF 24000 28000 15 (<50) - - -

VALOGIN\TRONOXNG\23188A21.T34




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

sDG Sample Compound Flag AorP Reason (Code)
GOD100461 | SSAO5-03-1BPC** 1,2,3,4,7,8-HxCDF J+ (all detects) P Routine calibration (%D)
SSA05-03-1BPC_FD 1,2,3,6,7,8-HxCDF J+ (all detects) (c)
2,3,4,6,7,8-HxCDF J+ (all detects)
1,2,3,7,8,9-HxCDF J+ (all detects)
GOD100461 | SSAO5-02-1BPC OCDD J (all detects) P internal standards (%R)
SSAO5-03-1BPC** UJ (all non-detects) (i)
SSA04-02-3BPC OCDF J (all detects)

UJ (all non-detects)

G0D100461 | SSAO5-02-1BPC All compounds reported below J (all detects) A Project Quantitation
SSA05-03-1BPC** the PQL. Limit (sp)
SSAQ5-02-1BPC_FD
SSAQ5-03-1BPC_FD
S8A04-02-3BPC

GOD100461 | SSAO5-02-1BPC All compounds reported as JK (all detects) A Project Quantitation
SSA05-03-1BPC** EMPC Limit (k)
SSAQ5-02-1BPC_FD
SSA05-03-1BPC_FD
SSA04-02-3BPC

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOD100461

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

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
GOD100461

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOD100461

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\23188A21.T34 10



Tronox Northgate Henderson

LDC #:__23188A21 VALIDATION COMPLETENESS WORKSHEET Date:jé?é@
SDG #:__G0D100461 Stage 2 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
Sampling dates: ‘4'/8//&
7

I Technical holding times

1. HRGC/HRMS instrument performance check

illincs

1. Initial calibration

IV. | Routine calibration/lM

V. | Blanks O | R
’ M
V1. | Matrix spike/Matrix spike duplicates /M N _<zb ( 154 — [
VI, | Laboratory control samples <A‘ A@%I
VIlI. { Regional quality assurance and quality control N
IX. {Internal standards /ﬂ/\/
X. Target compound identifications N
XlI. | Compound guantitation and CRQLs —%\l
Xll. | System performance N
XHl. | Overall assessment of data
1
XIV. | Field duplicates W ) =H—% = 4
XV. | Field blanks //\/\/ FR-040] ’D~kZC . ZR-b 4079100 -R2C(<EpD l%ﬁ;’ﬁ )
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate T8 = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: l-M*'Q(

1 | 85A05-02-1BPC < 11 ﬂ//ﬁ%ﬂg A B 21 31
2 |ssaos03-iBPC ¥¥ | |12 (/LR LALID |2 32
3 SSAos-oz-u(‘BPc_FD 13 23 33
s | ssaos.0nt BPC_FDD{\ 14 24 34
s |ssaosoossrc | Vs 25 35
6 ‘ 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23188A21W.wpd



LDC #£2318<A =/ VALIDATION FINDINGS CHECKLIST Page:_ [of=
SDG # 21 coul, Reviewer:

2nd Reviewer: L_

Validation Area Yes | No | NA Findings/Comments ~

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

1. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

if. GC/MS instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

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

Was the mass resolution adequately check with PFK?

BAAAEAR AN

Was the presence of 1,2,8,9-TCDD and 1,3.4.6,8-PeCDF verified?

iI1. Initial calibration

Was the initial calibration performed at 5 concentration levels?

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

Did all calibration standards meet the lon Abundance Ratio criteria?

NERR

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

V. Continting calibration

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

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

Did all routine calibration standard’s meet the lon Abundance Ratio criterja?

,\/:ﬁMBlahk:s‘-‘-v

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

Was a method blank performed for each matrix and concentration?

N \\ AV

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

| Ma rix spike/Matrix-spike "dup

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

I

Oll. L.aboratory cohtrol*samples,

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

NN

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

DXN-SW$0.DOC version 1.0



LDC #: —'2318??35/ VALIDATION FINDINGS CHECKLIST Page. =2of=

SDG #__ 44 c20udN Reviewer:
2nd Reviewer:_/‘__

VIill. Regional Quality Assurance and Quality Controt

Were performance evaluation (PE) samples performed?

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

IX. Internal standards

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

N

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

X. Target compound identification

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

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

quantitation peaks within RT established in the performance check solution?

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

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

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

For non-2,3,7,8 substituted congeners, were the retention times of the two /
i
/
V4

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 7
corresponding PCDPE channei?

Was an acceptable lock mass recorded and monitored?

Xi. Comp

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

dry weight factors applicable to ievel IV validation?

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

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG. /

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks. /

DXN-SW90.D0C version 1.0
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LDC#:23188A21 VALIDATION FINDINGS WORKSHEET Page:_} of2-
SDG#:_See Cover Field Duplicates Reviewer_Q—

2nd Reviewer:_7t__
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290)

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

Concentration (pg/g) {<50) (pg/g) (pg/g) Qualifications
Compound 1 3 RPD Difference Limits (Parent Only)
A 25 2.4 0.1 (<0.53)
B 7.7 6.8 0.9 (<2.6)
c 47 44 0.3 (<2.6)
D 10 8.7 1.3 (<2.6)
E 9.2 8.4 0.8 ( <2.6)
F 33 30 10
G 38 40 5
H 75 71 5
1 130 120 8
J 69 66 4
K 250 240 4
L . 120 120 0
M 32 28 13
N 31 29 7
o 530 490 8
P 290 260 11
Q 1900 1800 5
Concentration (pg/g) (<50} (pg/g) (polg) Qualifications
Compound 2 4 RPD Difference Limits (Parent Only)
A 31 33 2 (=11)
B 110 110 0 ( <53)
C 66 84 18 (<53)
D 150 150 0 (<53)
E 130 150 20 (<53)
F 530 630 17
G 560 680 19




LDC#: 23188A21 VALIDATION FINDINGS WORKSHEET Page: ;2_ of &
SDG#:._See Cover Field Duplicates Reviewer: §&—

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

YNNA  Were field duplicate pairs identified in this SDG?
YN NA Were target analytes detected in the field duplicate pairs?
Concentration (pg/g) {<50) (pa/g) (pa/g) Qualifications
Compound 2 4 RPD Difference Limits (Parent Only)
H 730 780 7
{ 1500 1600 6
J 800 820 2
K 3400 3600 6
L 1700 1800 6
M ‘ 310 350 12
N 350 370 6
o] 7600 8200 8
P 3600 4000 1
Q 24000 28000 15

VAFIELD DUPLICATES\23188A21.wpd



12°06TYONOD

20'1-92'0 r+N2+W - o) 20'1-92'0 v+WR+IN 8120
02'1-88°0 v+WR+I -gjday 02'1-88°0 r+WRZ+IN -eydey
150260 Z+W/N Ao (g)) 4Q09H-0,-w1de 10280 Z+N/N _ Ao (1) 3Q0dH-0,,-w¥daH
65°0-€v'0 Z+W/N Auo (81) JQOXH-0,,-8xeH 65°0-E1'0 ZHW/NW Auo (1) JQOXH-D,-BxeH
£b'1-50'} v+NR+IN -BxaH £b°1-50°} p+NR+I -8xaH
8L'1-2¢8't +NR+IW -Bjusg 8.'1-2¢'| r+W+IW -Bjusd
68'0-69°0 2+ . -ene| 68'0-89'0 Z+IN/N 849
oljey eauepunqy uoj (z/w) suoy pejoejes s4a90d r oljey esuepunqy uoj (z/w) suoj pejoejes sQaod

e

T lamsiney pug

:lomalnay
7} W :abey

g

Vi 1 ~ \ { . L / \
CVT 7= i S Z ~- 221 _|pFEadpE |
\.\rvu suonesyenn so|dwieg pejeidossy ojjey esuepunqy (%0°0£> i) punodwo) dl piepuels ejeq #
uof Buypuyy Q% bBugpuiy
$Bl2ILD olley @ouepundy Uo| oyj }@ewW spiepuels uonelqiied aunnol jje pig V/N zﬂ A
ipo[ege| Joj %0€ > pue spunodwod pafadejun o) %02 > sJuY Jo (Q%) saousiayip Jusdiad jje a1ap Y/N A
¢pouad Inoy 2| yoes jo pus pue Buuuibag ay) Je pawloyad sem uoljeiqied auinol B seA) VvIN N

"WW/N., S paynuap) ate suonsenb sjqealdde joN N, palamsue suolsanb (e 1o} mojaq suoneslienb eas aska|d
(0828 pPoUleN 9v8 MS Vd3) sueinjozusgiq/suixolq SWHH/OOYH :dOHLaIN

uoneIqies sunnoy
13IHSHHOM SONIANIH NOILYAITYA

\§§% 72Z:# ©AS
Tz # 001



R T T TR UL

*.N. ‘PBIOBIOP 10U SE payifenb atem UOHRHUSOUOD YUB|G POYISLU U} SSWI) SAIL UILIM SJUBUIWEILO0D ||y
ININTLYLS ONIMOTIOL FHL AG @3IH4ITVYND IHIM A310HID LON SLINSIH TV "Ad3IHINYND LON FHIM SLTINSTIH a3710HID

9L ze0 (v}
¥e0 8900 d
§9'0 €10 (o]
S9L'0 €€0°0 1
Y20 800 A
G910 €€0°0 H
GG 120 9
G9'0 €10 d

(A 00’0 E|

XG %aqqmqal_
uonesypusp| 9|dwes al yue|g __ u::.od.l_soo
A AS< ) VL :sa|dwes pajeoossy 'Sjun "auo)

TOL/0Z/y .9yep sisAjeue yuejg T O0l/SLY @ep :o_uuw:xo yuejg

mojaq uoneoljiienb 9as asea|d ‘soA §| ¢, PSJeuUIBIUOD Yue|q PoYylaW 8y} SEAA

ipauuoiiad sem uojoeixs ajdwes B JaAsUBUM PUB XlJeWw Yoea Jo) pawlosad jue|q poyjow e sepp
ue|q poylaw B yum pajerdosse sajduwies ||B siapp

. V/N. Se pauiiuapi ase suonsanb sjqesiidde joN ",N. Paiamsue suoisanb |je Joj mojaq suonesljijenb ass ases|d

(0628 POUIBIN Vd3) suixoid SWHH/ODYH :AOHLIN
> .19MaINaY puz

lln‘l# .JamaIneYy syue|g , JaA0)) 998 # 9AS
T 140 ebed LIFHSHUOM SONIANIHA NOILVYAITVA lev88Led # 00T



aQodH-8'£'9'v'e'2 10y agoL-8'2'e'e-Og

S aa RN
AQOXH-6'8'L'€'2'1-O¢ | 4QOXH-8'L'Y'e'C 1Dy ‘3
GaoL-v'e'T -0 || M aqaoad-8'L'e'e’ 1-0e, 'a
aaoo-0g, il 4009d-8°L'€'2 1Oy, 0
'q
v

H
4a0dH-8'2'9'Y'€'2' 10, 9 4001-8'L'€'2-D¢,
pas() piepue)s 3984y) spiepue)s jeusaju) _ pos() piepuejs ¥o9yd spiepue)s [euiajuj
L e ) L

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )

A I = E3 =
| XE X S
|
_ K [ Se/~7F ) = = /
suopesylend (%se -0 Hwi) A1ercdey % plepuejs jeusaju) edousIajaY/al Qe ajeq #
womwg_mma pJepue)s jeussiul ||e Olel N/S 8u} SBM VIN
LBLBIID %GE |L-0F SU} UIUJIM B10M S8LI8A0D8. PIEPUE)S [BUIBUI ||B iy VNN A
¥/N. Se paluspt aJe suojsenb sjqeoidde JoN N, Paiemsue suofsanb je 10} mojeq suojesijijenb eas ases|d
(0628 POUIBN 9¥8 MS Yd3) sueinjozueqiq/sulxold SWHH/OONH n_OI._.ms_
7 uemelney pug

T iemaeiney sSpiepue}s jeusau] G= YT 94S

7107 ebed 133IHSHYOM SONIANId NOLLVAITVA \«g #0017



(e

SUoONBNO[Bo8] 10] 196US)IOM UONEORIISA UONB|NJ[ed o|duWEs 8ag  :Sjusluwio)

—~

\
(bo )

—\

=

VZ e

(=3 =f T Mm&\m“v\ D = )4
suonwRajENd so|dweg pejejoossy Bujpui4 a| ejdwesg ejrQ #
‘(Aresseoeu J) siojoe) Jyblem Aip pue suopnjip ejdwes | 10881 0} pejsnipe a1am STOHD pue uoneluenb punodwo) GINNN A
iLpunodwos ay) eyelnuenb o] pesn (4yY) s10)08) asuodsel 8AlNB|as pue suoi uoneluenb ‘(S|) plepuBS [BUIBUI 1981100 B8] BIBAN X

IoMelneY puz
:1omeiney

:ebeyd

‘W/N. Se paynuapi ale suonssnb ajqeo|dde joN *,N. paiamsue suoysanb |jg 10} Mojag suoneoyiienb ass asealy

(0628 POUIBIN 9¥8 MS Vd3) suBInOZULQIQ/SUXOIQ SWHH/ODHH ‘QOHLIW

$704H) padoday pue uonemueny punoduion
LI3IHSHHOM SONIANI4 NOLLVYAIVYA

\§¢§* 5as
\nwﬂ%\ﬂnﬁ:# o



12°06070INIOENIXOIAVIHMISOOAdMYD

"SJINSaT paB|no[eos]

841 JO %00} UILYIM S31BE JoU Op SNsal peliods] UsUM Se[dUiEs Pejeioosse pue SUCREoNfenb o 181 1o} 195US oM SBUIPU] UORBIGIED) [BMUl O 15j5H  :Sjuswiwon

(aaoo-0,) 4000
(QQodH-'8'L'9'v'2'1-0) QQ0dH-8'L'9'v'EE')
(QaoxH-8'¢'9'e'2'1-0,y) AAOXHB'L'9'E''S
/ (0aoL-8'2'€'2-0,) QQ0L-8'L'ET QX L v (==l
o= | Ll o011 gl X [ 280 (4001-8'2'€'2-0,) 400L-8'L'E —2Yo1
{dG00-3,) 4600
(QQodH-'8'L'9'¥'e'1-0,) QQ0AH-8'2'9''E'E' Y
(QQoxH-8'2'9'E'2" 1-0,,) QQOXH-8'2'9'E'2'|
_ (QgoL-e'L'ee-0y) QQOLB'LER 0 R X
="/ lllwm | 2z | 29 | | ozg \ cag’ | (4a01-8'2'8'2-0y,) 400L-8°L'8'E =4 \%~
RS S8 \_ = ] [ ST STy L =51 140000 3000
SIS s [T {11 =l a1 | =) ¢g°] (QQ0dH-'8'2'9'v'2'1-0y) AQOAH-8'L'9Y'EE' |
S S =<5 bl YN gty il (QQOXH-'2'9'8'2'1-0;,) AAOXH-8''9'E'Z' |
L& =0 = /B + g | [Za7] [=06"1 Gaorezeeoy amorerez | 0/ <V (=)
=< v ++ Kl I o 0 Syl O| SPol (400L-8'2'€'20y) 400L8'L'EE TV |
asy% asy% == ) | PsES>) (tentuy) (trenuy) (p1epuels |euselu] esuelejey) punodwod eieg Qa1 piepumig
EEL] EEL] 44y ebeiey || JuY ebeseay uopeldqied
pelejnojesey peuodey pelejnojecsey peyodey peiejnojesey pejlodey

S4HH 8y} jo uss|y = X
plepuels jeulajul Jo uoeAussUy) = Yo
plepuels [suisiul payeloosse jo Baly = Yy

‘SJHY 89U} Jo uoiBiASp plepuBlS = §
‘punodwos jo uopenuasuo) = *o
‘punodiwios jo wvaly = *y

(X/s) « 00} = QsSH%
Spispusels Jo Jaquinu/sJ4HY 8yl jo wins = JyY ebeiare

o) CW/(™0)() = duy

‘suope|nofeo Bumojjoy

ay) Buisn mojeq payuapl spunodwod sy} Joy palEINo[eos) aiem (QSH%) UoHEASp plepuels alejal jusoled pue ‘Juy sbeisne ‘(4uy) Jojoey asuodsay aanejay ayl

5 .lamainey puz

o lememney

10T ebeyd

(0628 PoUIBIN 9+8 MS Yd3) sueinjozusqig/suxold SWHH/OOHH :AOHLIN

UGHESNIIS\ UONEIna[e) UONEIGIes [eniu]
TAAHCNMHMAA CEOYNIANIL NNHIYWAIMY A

Va2 # ©as
§.t A



12'060TONODIVOBENIXOIGVIHM\SO0AdM\:D

"S|insal pajenojedal
341 Jo %00} UIYIM eaibe jou Op S}insal pajiodal USUM Sa|dUIBS Pojeloosse pue SUONBdlilenb JO 1si] 10} J9aUSyIoM SBUIpulj UOREIqNe,) suRnoy o} Jojoy  :Sjuswiuo)

{aaoo-2,) 4000
(qaodH-'8'2'9'v'2'1-0,) GAOdH-8'L'9'Y'E2')
(QQoxH-8'2'9'e2'1-0;) QQOXHB'L'9'E2'}
. (QaoL-8'2'e2-0,,) AADL-B'L'E'2 y \ \m )
e 27 Sz/ S/ oad Gaorazezo, daorerez | | 7% Twlpor | ¢
z & = X =N .5/ | S7HP/ 106000, 4000
707 77 = [ /7 ~ /o / | (agodn-8's'9''2'1-0,) AQ0dHB'L9'Y'EE'}
T Z — £ N L/ 77/ (QQOXH'8'L'9'€'2'1-0,,) QADXHB'L'9'E T’
L £ A= T7-/ 20/ /= )/ (ador-e's'92:0,) daOLBLEZ | \ N\* \
S/ ka4 7 -/ 77 / SYL @ (300182620, 4G0L8LET 2 A E
2 7 X [ 5] /=) St/ {30000 4000
/) & /& /o L7/ </ 7/ | (agodng'r'9v2'1-0,) AQ0dHB'L'IVEE'
K7 K 'Z % 1Y/ A = 1/ (QQOXH8'2'9'E'2'1-0,,) AQOXH-B'L'I'EZ'}
=7 — 7 < J/ =7/ /< 7/ (aaor-e'2'e'2-0,) AQOLBL'EZ A \\ .
/) Z o Z ao-/ e/ S#H 9 GooLe'L520,) d0018 252 | © e ZzZd
a% a% (092) (00) {1enuy) (piepuess |eulelu] esuelejey) punodwod ejeq ai piepuels #
44H duy 4HY ebeseny uopeiqiIed
peje[njedey peuodey pejejnojesey pauodeoy

> :1amainsy pug

—

:Jomalnay

d@ﬁ.l :abey

plepuels [BulalUl Jo UOnEiUBOUOY = Y0
pIBpUB]S [BUIAIUI PIIBIOOSSE jO BalY = “y

‘punodwon jo uowuasuo) = *)
‘punodwod jo saly =y

dHY uoligies Buinujuod = J44Y

dYyY oBeiane uoneIqied BIIUI = JHY ‘8Ae

K-ICITYY

o)W/} () = duy

d4Y "ene/(JdY - JUY 'eAR) , 001 = Souslad %

:uoijejnofeo Bumojo} ayy Buisn mojaq payruapl spunoduwios
8y} lo} pajejnojedsl siam sjyY uoResqied Buinuguod sy pue (s4yy) siojoeq asuodssy sAnejey sbelane uoneldied [eRiul 8y} Jo (Q%) eoualeyip jusolad ayjl

(0628 POUIBN 9Y8 MS Vd3) sueinjozuaqig/suixold SWHH/ODYH :QOHLIN

UOIIedIIa/ sijnsay uoijeiqijen aujinoy
1IITHSHHOM SONIANI4 NOILVAITVA

7B 792 # 9as »
fpBRRICT # 0a1



L2 0601050 NEUIXVILNSIDIUS MU, UUHERHENL/

SR E R EEE)
5UTI0 %0701 UIIA 551D€ JOU Op SNSe] Payiods] USUM So[dIEes PajelooSSE pue SUOREJNIIEND JOIS][ 40} 189U S¥.oM sDUIpUl B[dWES [041U07) AJOJEIOqE | 0] JoJoy SjUsLIWOoD

i
<! | <1l \ S<e =z 4000
Rl &1 ] x I / JQOUH-EELYET
71| Z11 1] | QGHELTECY
%0 ! Ral Lol _ aé| aaoed8Lee |
ol /R ¥N o = N o O QaoL8LEe
rpevenoeseq | Ponousy = STegey | popodeg || oreoed | pepodeg [ USJ T [~ SJ1 asoT |
A/ = _ .
ady Al9A0D9Y Juddldd A19A029Y JU3dIDd ( 1) (5 /%) punodwo?)
UOIEIIUBIUOD) appy
USo ST T aso 1. 153 ajdweg paxids ayidg
m%NVm Jd/Z Al SO
Aianooa. Jusosad ayed)dnp ajdwes [oiuo0d AiojelogeT = SO Kianooal Jusoiad ajdules j04u00 AjoeIoqe = SO (Qso1+S0/2 . 1aS01-8011 = addy

pappe oxids = ¥S
uonesuaouoo sidwes paxidg = 9SS 8JYM VS/OSS . 001 = AJ8A00aY %

:uonenojes Buimo||o} 8y} Buisn mojag palnuap! spunodwod ayy Joj
peje|nojeoal aiem (sigeolidde i) syeayidnp ajdwes |0)u0d Alojesoge| pue a|dwes j0u0d Aojeloqe| ay) Jo (Qgy) sousIayi( JUBDIad SANEIDY PUE (H%) SB1BA0D8) ysosedayy

(0628 POUYIBIN O¥8 MS Vd3) sueinjozuaqid/suixold SW/O9 ‘QOHLIN

> .1omalaey pug
JoMaIneY UONESHLIBA Sjinsay ajdwes jojuo) Alojeloqge wvrviege> u\w“ #9as
) _Noﬂ.l”mmmn_ LIFHSHAUOM SONIANI4 NOLLVAITVA \NWMWN #0071




12'0810L\0ENIXOIaMHMISOOAdM\:O

piepusls Aiercoel/pulsiul = §

$866'8} = 4
£06596'9E = |0, §SE£00°€} = O,
£GBBI6'VE = |Dg, 00000072} = O
SLEYEE'SE = O §28.00°} = H
pasn elem sasseW dIplonu Bumojio) 8y (o)
Md “4% pielonl [sz6'08]
3400 0910106 H'0 v+ GSS.'Shy
(s) aaoxH 2010105 H? O v+ 62S8°50Y
(s) aaoxH 20104651958 H? e 2+ 6558°1OY
aaoxH 20%06"10s7H'0 r+N [218'168
QaQoxH 2010:%10s"H'D 2+ 9518'68¢
{s) 4a00xH Ol0&°10s:°H?' Og, 2+W 0198°S8¢
(S) 4a0xH O%10:"H Dy, W 6€98°68€
4AQOXH 010" 10="H'0 P+ 8L18°GLE
40oxH 01010 H"D Z+W 8028'€.€ £
Mdd i) MoO1 lz626'¥56]
34aodH 010:° 10" H**D 2+W v.6.'60%
Mdd ‘49 MO0 (8267221 (s) gaoad 20905106 °H O v+ 6168'69€
34000 02:°10:70 v+ SLL9°ELS (s) agoed 2010."10se"H? e Z+N 6+68'29¢
(s) agoo 2040105 Des v+ 0SLL'V Y Qqaoed 20%0510s2"H* 0 P+ 9188°/8¢
(s) aaoo 201041087 O 2+ 08.L°69% aagoed 2010,"10s"H'O 2+ 9vse'sse
Qgoo 2080710550 v+IN 8veL 65 (s) 400ed 010:710se"H** O, 7+ 0468'€SE
aaoo *010:410s:”'0 2+N LLBLLSY (s} 4a0ed 010,£"10se"H D, 2+ 000615
4000 040105710 v+ 66E.°EhY 4a0ed 01050 H™ D v+ 19S8°'1YE
4000 0101020 2+ STA A S 400ed Ol0" 10" H?'O 2+ /658'65E 4
Mdd ‘4% piolol] [8226°08P] Mdd #4509 MO0 [z626'vsel
340ON 00 106HD p+N S9LL6LY 34aoxXH O10:510w"H?'D Z+W v9E8'SLE
(s) aaodu Z0%1045105gH° Ot r+I ovig'Ley (s) aaol 2010108 H? Ot 2+ 8E€6'6EE
(s} ggodH 20104106 H Dt Z+IN 6918°EY (s) aaol 20”105 H Oet W 89£6°16€
agodH 20%10u%10ggH'O -+ 18020'52Y aaol 01050 H'O Z+N 9£68°12¢
aaodH *010:£°10geH' D 2+ 1922°E2Y aaol 20"10s’H>'D W S968'61E
400dH 0108106 H ' O 2+ 0228'6LY (s) 4ao1L 010810 H' O, 2+ 6966°21E
() 4Q0dH 010gH Og, W 0S28’L1LY (s} daot 0"10s"H?' Oy, W 61v6°S1E
4Q0dH 0010 H'O r+W 88..°60 dJaoL 010x510s"H'0 2+ /868'50¢
4099+ 0105 10gH™D 2+ 8182'L0V b 4aol O'10s"H*0 N 9106°€0€ !
oyfjeuy uonsodwo?) jejuewse|y di uoy @SSEW eljeindoy 10ydpioseq eyijeuy uojjsodwo? Jejuewe}y Q) uoj (wSSEW ejeinooy J0)dposeq

- rms efm e 4 omam mre Bainal 4 madssmm sl e R s ma s mea emeamsa mmm e man



LDC #:&3@’%4
SDG #:_Zel co/

VALIDATION FINDINGS WORKSHEET Page: /of 7
Sample Calculation Verification Reviewer: Qg

2nd reviewer: gg

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

N/A
N_N/A

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

Concentration = (A )(.)DF)

RRF

Df
%S

(A RRF)(V,)(%S)
Area of the characteristic ion (EICP) for the
compound to be measured

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

Amount of internal standard added in nanograms
(ng)

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

Relative Response Factor (average) from the initial
calibration

Dilution Factor.

Percent solids, applicable to soil and solid matrices
only.

Example:

Sample 1.D. = . 74

Cone. = ([Zp24k0 | (2000 |
(XCSTZO)(’ 0)_ M &3 )y 72_

=20 8 Wg’

Sample ID Compound

Reported Calculated
Concentration Concentration
( ) ( ) Qualification
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LDC Report# 23188B21

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

Tronox LLC Facility, PCS, Henderson, Nevada
April 9, 2010

May 21, 2010

Soil

Dioxins/Dibenzofurans

Stage 2B & 4

TestAmerica, Inc.

Sample Delivery Group (SDG): GOD130435

Sample ldentification

SSAM6-01-1BPC
SAG0-3BPC
SSAN6-04-1BPC
SSAN6-04-1BPC_FD
SSANS5-01-1BPC
SSAI2-02-2BPC**
SSAJ3-01-1BPC
SSA06-04-1BPC_FD
SSA06-04-1BPC
SSAO7-01-1BPC
SSAO7-01-1BPC_FD
SSAMB-01-1BPCMS
SSAM6-01-1BPCMSD

**|ndicates sample underwent Stage 4 review
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Introduction

This data review covers 13 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

VALOGIN\TRONOXNG\23188B21.T34 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

The exact mass of 380.9760 of PFK was verified. The static resolving power was at least
10,000 (10% valley definition) for samples on which Stage 4 review was performed. Raw

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

I1l. Initial Calibration
A five point initial calibration was performed as required by the method.

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

compounds and less than or equal to 30.0% for labeled compounds with the following
exceptions:

Affected

Date Compound %D Associated Samples Compound Flag AorP
4/28/10 *C-1,2,3,6,7,8-HxCDD 30.3 | SSA06-04-1BPC_FD 1,2,3,4,7,8-HxCDD J+ (all detects) P
SSAQ6-04-1BPC 1,2,3,6,7,8-HxCDD J+ (all detects)
SSAQ7-01-1BPC 1,2,3,7,8,9-HxCDD J+ (all 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

0104236MB 4/14/10 1,2,3,6,7,8-HxCDD 0.11 pg/g S$SAM6-01-1BPC
OCDD 0.68 pg/y SA60-3BPC
1,2,3,4,7,8-HxCDF 0.19 pg/g SSAN6-04-1BPC
1,2,3,6,7,8-HxCDF 0.13 pg/g 8SAN6-04-1BPC_FD
2,3,4,6,7,8-HXCDF 0.098 po/g SSAN5-01-1BPC
1,2,3,7,8,9-HXCDF 0.13 pg/g SSAI2-02-2BPC**
1,2,3,4,6,7,8-HpCDF 0.15 pg/g SSAJ3-01-1BPC
OCDF 0.41 pg/g

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

Reported Modified Final

Sample Compound Concentration Concentration
SSAN6-04-1BPC 1,2,3,6,7,8-HxCDD 0.22 pg/g 0.22U pg/g
2,3,4,6,7,8-HxCDF 0.27 pg/g 0.27U pg/g
1,2,3,7,8,9-HxCDF 0.34 pg/g 0.34U pg/g
SSAN6-04-1BPC_FD 1,2,3,6,7,8-HxCDD 0.19 pg/g 0.19V pg/g
2,3,4,6,7,8-HxCDF 0.22 pg/g 0.22U pg/g
1,2,3,7,8,9-HxCDF 0.19 pg/g 0.19U pg/g

Samples FB-04072010-RZD (from SDG G0D090441) and FB-04072010-RZC (from SDG
GOD130519) were identified as field blanks. No polychlorinated dioxin/dibenzofuran
contaminants were found in these blanks with the following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L SSAI2-02-2BPC**
1,2,3,7,8,9-HxCDD 1.5 pg/L S§SAJ3-01-1BPC
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
OCDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L.
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/t.
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L
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Sampling
Field Blank ID Date Compound Concentration Associated Samples

FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L SSAM6-01-1BPC
1,2,3,6,7,8-HxCDD 0.74 pg/L SA60-3BPC
1,2,3,7,8,9-HxCDD 0.82 pg/L SSANG-04-1BPC
1,2,3,4,6,7,8-HpCDD 4.2 pg/L SSANB-04-1BPC_FD
0CcoD 37 pg/L SSANS5-01-1BPC
2,3,7,8-TCDF 0.57 pg/L SSA06-04-1BPC_FD
1,2,3,7,8-PeCDF 0.96 pg/L SSA06-04-1BPC
2,3,4,7,8-PeCDF 0.67 pg/L SSA0Q7-01-1BPC
1,2,3,4,7,8-HxCDF 1.1 pg/L SSAO7-01-1BPC_FD
1,2,3,6,7,8-HXCDF 0.96 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L.
1,2,3,7,8,9-HxCDF 1.0 pg/L
1,2,3,4,6,7,8-HpCDF 2.1 pgit
1,2,3,4,7,8,9-HpCDF 1.5 pg/L
OCDF 6.7 pg/L

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

required by the QAPP. No sample data was qualified.

VI. Matrix Spike/Matrix Spike Duplicates

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

limits and no data were qualified.

Vil. Laboratory Control Samples (LCS)

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

recoveries (%R) were within QC limits.

VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAMSG-01-1BPC *c-oCcDD 38 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
V\LOGIN\TRONOXNG\23188B21.T34 6




Sample Internal Standards %R (Limits) Compound Flag AorP
SSAN6-04-1BPC ¥C-1,2,3,4,6,7,8-HpCDF 23 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
*C-1,2,3,4,6,7,8-HpCDD 27 (40-135) ocDD UJ (all non-detects)
*c-0cDbD 15 (40-135) 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
SSAN6-04-1BPC_FD *C-1,2,3,4,6,7,8-HpCDF 36 (40-135) OCDD J (all detects) P
*c.ocDD 27 (40-135) 1,2,3,4,6,7,8-HpCDF | UJ (all non-detects)
1,2,3,4,7,8,9-HpCDF
OCDF
SSAI2-02-2BPC** *C-1,2,3,4,6,7,8-HpCDF 33 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
'*C-1,2,3,4,6,7,8-HpCDD 37 (40-135) ocDbD UJ (all non-detects)
#c-0cDD 20 (40-135) 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
SSAJ3-01-1BPC 8C-1,2,3,4,6,7,8-HpCDF 38 (40-135) ochD J (alt detects) P
*c.oCcDD 25 (40-135) 1,2,3,4,6,7,8-HpCDF UJ (all non-detects)
1,2,3,4,7,8,9-HpCDF
OCDF
SSAQ7-01-1BPC *C-0CDD 27 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSA07-01-1BPC_FD | "*C-OCDD 22 (40-135) ocDD J (all detects) P
WJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)

X. Target Compound ldentifications

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

Xl. Project Quantitation Limit

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

VA\LOGIN\TRONOXNG\23188B21.T34 7



Sample

Compound

Finding

Criteria

Flag

SSAMB-01-1BPC
SAB0-3BPC

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

Sample result exceeded
calibration range.

Reported result should be
within calibration range.

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

SSAI2-02-2BPC**

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

Sample result exceeded
calibration range.

Reported result should be
within calibration range.

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

S$SAJ3-01-1BPC

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)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG GOD130435 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 GOD130435 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

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

Xll. System Performance

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

Xlll. Overall Assessment of Data

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

VA\LOGIN\TRONOXNG\23188B21.T34
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XIV. Field Duplicates

Samples SSAN6-04-1BPC and SSAN6-04-1BPC_FD, samples SSAO6-04-1BPC_FD and
SSAQ0B-04-1BPC, and samples SSAO7-01-1BPC and SSAO7-01-1BPC_FD were identified
as field duplicates. No polychlorinated dioxins/dibenzofurans were detected in any of the
samples with the following exceptions:

Concentration (pg/g)
RPD Difference
Compound SSAN6-04-1BPC |SSAN6-04-1BPC_FD| (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 0.50U 0.041 - 0.459 (<0.50) - -
1,2,3,4,7,8-HxCDD 2.5U 0.081 2419 (<2.5) - -
1,2,3,6,7,8-HxCDD 0.22 0.19 - 0.03 (<2.5) - -
1,2,3,7,8,8-HxCDD 0.30 0.32 - 0.02 (<2.5) - -
1,2,3,4,6,7,8-HpCDD 0.80 1.6 - 0.8 (<2.5) - -
oCcDD 3.7 8.6 4.9 (<5.0) . .
2,3,7,8-TCDF 0.45 0.46 0.01 (<0.50) - -
1,2,3,7,8-PeCDF 0.70 0.73 - 0.03 (<2.5) - -
2,3,4,7,8-PeCDF 0.45 0.45 0 (<2.5) - -
1,2,3,4,7,8-HxCDF 1.3 1.5 0.2 (=2.5) - -
1,2,3,6,7,8-HxCDF 0.68 0.91 0.23 (=<2.5) - -
2,3,4,6,7,8-HxCDF 0.27 0.22 0.05 (<2.5) . .
1,2,3,7,8,9-HXCDF 0.34 0.19 0.15 (=2.5) - -
1,2,3,4,6,7,8-HpCDF 2.9 2.8 0.1 (<2.5) - .
1,2,3,4,7,8,9-HpCDF 1.5 1.6 0.1 (=2.5) - -
OCDF 55 7.3 1.8 (<5.0) - -

V:ALOGIN\TRONOXNG\23188B21.T34




Concentration (pg/g)

RPD Difference
Compound SSA06-04-1BPC_FD | SSAO06-04-1BPC (Limits) (Limits) Flags AorPpP
2,3,7,8-TCDD 0.86 0.80 - 0.06 (=0.53) - -
1,2,3,7,8-PeCDD 2.1 2.0 - 0.1 (=2.6) - -
1,2,3,4,7,8-HxCDD 1.8 1.6 - 0.2 (<2.6) - -
1,2,3,6,7,8-HxCDD 3.2 3.1 - 0.1 (<2.6) - -
1,2,3,7,8,9-HxCDD 2.8 2.6 - 0.2 (<2.6) - -
1,2,3,4,6,7,8-HpCDD 18 12 40 (<50) - - -
OCDD 140 30 129 (<50) - J (all detects) A
2,3,7,8-TCDF 13 13 0 (<50) - - -
1,2,3,7,8-PeCDF 27 25 8 (=<50) - - -
2,3,4,7,8-PeCDF 13 12 - 1 (<2.6) - -
1,2,3,4,7,8-HxCDF 52 47 10 (<50) - . -
1,2,3,6,7,8-HXCDF 35 32 9 (<50) - - -
2,3,4,6,7,8-HxCDF 8.0 7.6 - 0.4 (=2.9) - -
1,2,3,7,8,9-HXCDF 4.5 4.2 - 0.3 (=<2.6) - -
1,2,3,4,6,7,8-HpCDF 130 120 8 (<50) - - -
1,2,3,4,7,8,9-HpCDF 45 44 2 (<50) - - .
OCDF 300 250 18 (<50) - - -
Concentration (pg/g)
RPD Difference
Compound SSAO7-01-1BPC {SSAO7-01-1BPC _FD| (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 1.5 1.6 . 0.1 (=0.52) - -
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Concentration (pg/g)

RPD Difference
Compound SSAO7-01-1BPC |SSAO7-01-1BPC_FD (Limits) (Limits) Flags AorP
1,2,3,7,8-PeCDD 3.4 4.0 - 0.6 (<2.6) - -
1,2,3,4,7,8-HxCDD 2.4 2.6 - 0.2 (<2.6) - -
1,2,3,6,7,8-HxCDD 4.2 4.8 - 0.6 (<2.6) - -
1,2,3,7,8,9-HxCDD 3.6 4.1 - 0.5 (<2.6) - -
1,2,3,4,6,7,8-HpCDD 14 16 13 (<50) - - -
ocDD 22 22 0 (<50) - - -
2,3,7,8-TCDF 160 100 46 (<50) - - -
1,2,3,7,8-PeCDF 58 62 7 (<50) - - -
2,3,4,7,8-PeCDF 24 26 8 (<50) - - -
1,2,3,4,7,8-HxCDF 76 96 23 (=<50) - - -
1,2,3,6,7,8-HxCDF 50 63 23 (<50) - - -
2,3,4,6,7,8-HxCDF 12 15 22 (<50) - - -
1,2,3,7,8,9-HxCDF 8.1 9.2 - 1.1 (<2.6) - -
1,2,3,4,6,7,8-HpCDF 170 200 16 (<50) - - -
1,2,3,4,7,8,9-HpCDF 110 94 16 (<50) - - -
OCDF 480 940 65 (=50) - J (all detects) A

VALOGIN\TRONOXNG\23188B21.734
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Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0OD130435

SDG

Sample

Compound

Flag

AorP

Reason (Code)

G0OD130435

SSA06-04-1BPC_FD
SSA06-04-1BPC
8SA0Q7-01-1BPC

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

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

Routine calibration (%D)
(e

G0OD130435

S8AM6-01-1BPC
SSAQ7-01-1BPC
SSA07-01-1BPC_FD

OCDD

OCDF

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

internal standards (%R)

U]

G0OD130435

SSAN6-04-1BPC
SSAI2-02-2BPC**

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

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

Internal standards (%R}

U]

G0D130435

SSAN6-04-1BPC_FD
SSAJ3-01-1BPC

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

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

Internal standards (%R)

U

G0OD130435

SSAM6-01-1BPC
SA60-3BPC

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

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

Compound quantitation
and CRQLs (e)

G0D130435

SSAI2-02-2BPC**

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

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

Compound quantitation
and CRQLs (e)

GOD130435

S8AJ3-01-1BPC

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

J (all detects)
J (all detects)

Compound quantitation
and CRQLs (e)

G0D130435

SSAM6-01-1BPC
SA60-3BPC
S8AN6-04-1BPC
8SANB-04-1BPC_FD
SSAN5-01-1BPC
SSAI2-02-2BPC**
SSAJ3-01-1BPC
SSA06-04-1BPC_FD
SSA06-04-1BPC
8SAQ7-01-1BPC
SSA07-01-1BPC_FD

All compounds reported below

the PQL.

J (all detects)

Project Quantitation
Limit (sp}

VALOGINA\TRONOXNG\23188B21.T34
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SDG Sample Compound Flag AorP Reason (Code)

GOD130435 | SSAM6-01-1BPC All compounds reported as JK (all detects) A Project Quantitation
SA60-3BPC EMPC Limit (k)
SSAN6-04-1BPC
8SAN6-04-1BPC_FD
SSAN5-01-1BPC
SSAI2-02-2BPC**
SSAJ3-01-1BPC
SSAQ6-04-1BPC_FD
SSA06-04-1BPC
SSAQ7-01-1BPC
SSAQ7-01-1BPC_FD

GOD130435 | SSA06-04-1BPC_FD OCDD J (all detects) A Field duplicates (RPD)
SSA06-04-1BPC (td)

GOD130435 | SSAO7-01-1BPC OCDF J (all detects) A Field duplicates (RPD)
SSA07-01-1BPC_FD {fd)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0OD130435

Modified Final
SDG Sample Compound Concentration AorP Code
GOD130435 SSAN6-04-1BPC 1,2,3,6,7,8-HxCDD 0.22U pg/g A bl
2,3,4,6,7,8-HxCDF 0.27U pg/g
1,2,3,7,8,9-HxCDF 0.34U pg/g
G0D130435 SSAN6-04-1BPC_FD 1,2,3,6,7,8-HxCDD 0.19U pg/g A bl
2,3,4,6,7,8-HxCDF 0.22U pg/g
1,2,3,7,8,9-HxCDF 0.19U po/g

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOD130435

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\23188B21.T34 13



LDC #:__23188B21

Tronox Northgate Henderson

SDG #:__G0D130435
Laboratory: Test America

VALIDATION COMPLETENESS WORKSHEET

Stage 2B/4

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

(L0

Page: "/o _L
Reviewer: &:

2nd Reviewer:

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

[ I Validation Area Comments

I. | Technical holding times [~ |Sampling dates: 4/?//&

1. HRGC/HRMS Instrument performance check r\ ’

ifl. | Initial calibration <ﬁ*

IV. | Routine calibration/R/ /V\/\/ ,

V. Blanks m/,

VI. | Matrix spike/Matrix spike duplicates W

VII. | Laboratory control samples “A’ < d@
VIll. | Regional quality assurance and quality control N

IX. | Internal standards /ﬂ/\/

X. | Target compound identifications #\—\ Not reviewed for Stage 2B validation.

XI. | Compound quantitation and CRQLs /ﬂ\/\/ Not reviewed for Stage 2B validation.

Xll. | System performance . Q,S\ Not reviewed for Stage 2B validation.
XIl. | Overall assessment of data L
XIV. | Field duplicates W D= =i ' 8+€ D+ 1]

7
XV._| Field blanks AW [FBO4o7z0lp 2D(ppodedd]) Bo4iTltec ey 3oST
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 Sz\a[nples: ** Indicates sample underwent State 4 validation
Ml =71 =

1 | $SAMB-01-1BPC 11 |SSAQ7-01-1BPC_FD 21 |2/ &647 Bé/v/ﬁ 31
2 | sme0-3BPC 12 |SSAMS-01-1BPCMS 2 |2/psS3L, /1444'?%2
3 $SAN6-04-1BPC 13 |SSAMG-01-1BPCMSD 23 33
4 | SSANB-04-1BPC_FD 14 24 34
5 | $SAN5-01-1BPC 15 25 35
6 | SSAI2-02-2BPC** 4 16 26 36
7 | $5AJ3-01-1BPC o 27 37
827 | SSA06-04-1BPC_FD 18 28 38
9 ’ SSA06-04-18PC 19 29 39
10 | SSAQ7-01-1BPC 20 30 40
Notes:

23188B21W.wpd



LDC #: 66/8859,/ VALIDATION FINDINGS CHECKLIST Page:_/of B
SDG #: M Reviewer:

2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area Yes | No | NA Findingleomments'

|. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

1l. GC/MS Instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

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

Was the mass resolution adequately check with PFK?

SO NN NN

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

i1, Initial calibration

¥

Was the initial calibration performed at 5 concentration levels?

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

Did all calibration standards meet the lon Abundance Ratio criteria?

ANAVANEAN

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

V. Continuing calibration S T

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 criterja?

V. Blanks

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

Was a method blank performed for each matrix and concentration?

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

\7!. Matrix:spike/Matrix:spike duplicate

{iwere 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.

NI NANAY YN

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

VAL Labor’ator;; cbntrol'samples;%’} R

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

~M [N

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

DXN-SW90.DOC version 1.0



LDC #:63(8852Z VALIDATION FINDINGS CHECKLIST Page, =-of=

SDG #_Zp ) AN Reviewer. S—
2nd Reviewer:

Vill. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

IX. Internal standards

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

N

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

X. Target compound identification

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

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

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

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

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

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

A\ AYAVAYANE AN &N

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

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

N

Was an acceptable lock mass recorded and monitored?

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

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

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

N SN \\ ANAY

Target compounds were detected in the field blanks.

DXN-SW80.DOC version 1.0
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LDC#:23188B21

SDG#: See Cover

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

VALIDATION FINDINGS WORKSHEET
Field Duplicates

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

Page:_[ of =3
Reviewer, ¥
2nd Reviewer:

Concentration {pg/g) (<50) {ra/g) (rgl/g) Qualifications
Compound 3 4 RPD Difference Limits (Parent Only)
A 0.50U 0.041 0.459 ( <0.50)
C 2.5U 0.081 2.419 (<2.5)
D 0.22 0.19 0.03 (<2.5)
E 0.30 0.32 0.02 (=2.5)
F 0.80 1.6 0.8 (<2.5)
G 3.7 8.6 4.9 (<5.0)
H 0.45 0.48 0.01 ( <0.50)
I 0.70 0.73 0.03 (<2.5)
J 0.45 0.45 0 (<2.5)
K 1.3 1.5 0.2 (<2.5)
L 0.68 0.91 0.23 (<2.5)
M 0.27 0.22 0.05 (<2.5)
N 0.34 0.19 0.15 (<2.5)
o) 2.9 2.8 0.1 (<2.5)
P 15 1.6 0.1 (<2.5)
Q 5.5 7.3 1.8 (<5.0)
Concentration (pg/g) (<50} (rgl/a) (pg/a) Qualifications
Compound 8 9 RPD Difference Limits (Parent Only)
A 0.86 0.80 0.06 (<0.53)
B 2.1 2.0 0.1 (<2.8)
c 1.8 1.6 0.2 (<2.6)
D 3.2 3.1 0.1 (<2.6)
E 28 2.6 0.2 (<2.6)
F 18 12 40
G 140 30 129 =
H 13 13 0

1&:134 (‘hj)




LDC#:_23188B21 VALIDATION FINDINGS WORKSHEET Page: = of =

SDG#:_See Cover Field Duplicates Reviewer,_J—
2nd Reviewer:

METHOD: HRGC/HRMS Dioxins/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?

Concentration (pg/g) (<50) (pg/g) (ra/a) Qualifications
Compound 8 9 RPD Difference Limits (Parent Only)
I 27 25 8
J 13 12 1 (<2.6)
K 52 47 10
L 35 32 9
M 8.0 76 0.4 (<2.6)
N 45 42 0.3 (=2.6)
o 130 120 8
P 45 44 2
Q 300 250 18
Concentration (pg/g) (<50} (po/g) (pg/g) Qualifications
Compound 10 1 RPD Difference Limits (Parent Only)
A 15 1.6 0.1 (<0.52)
B 3.4 4.0 0.6 (<2.6)
C 2.4 2.6 0.2 (<2.8)
D 42 48 0.6 (<2.6)
E 3.6 41 0.5 (=2.6)
F 14 16 13
G 22 22 0
H 160 100 46
| 58 62 7
J . 24 26 8
K 76 96 23
L 50 63 23
M 12 16 22
N 8.1 9.2 1.1 (<2.6)
(o] 170 200 16




LDC#: 23188B21 VALIDATION FINDINGS WORKSHEET Page: =2of >

SDG#:_See Cover Field Duplicates Reviewer._ 2~
2nd Reviewer:

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

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

Concentration (pg/g) (<50) (pg/g) (pg/a) Qualifications
Compound 10 11 RPD Difference Limits (Parent Only)
P 110 94 16
0 480 940 65 AQQ&{'%—

V:AFIELD DUPLICATES\23188B21.wpd
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LDC #: S/BSB>/
SDG #: 2« W&M—/

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

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

N _N/A
N N/A

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

Page:

_ Lot L

Reviewer: ( 2 -

2nd reviewer:

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

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

RRF

Df
%S

(AJRRFYV,)(%S)
Area of the characteristic ion (EICP) for the
compound to be measured

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

Amount of internal standard added in nanograms
{ng)

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

Relative Response Factor (average) from the initial
calibration

Dilution Factor.

Percent solids, applicable to soil and solid matrices
only.

Example:

Sample 1.D. é

A

Cone. = (Jp&3/2D) (2020 )
(Groddfed) () 05) V2.7 )p@)

- 50 .4 7097@

Sample ID Compound

Reported
Concentration

( )

Calculated
Concentration

( )

Qualification

RECALC90.21



LDC Report# 23188C21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 12, 2010

LDC Report Date: May 24, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): G0OD140422

Sample Identification

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

**|ndicates sample underwent Stage 4 review

VALOGIN\TRONOXNG\23188C21.T34 1



Introduction

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

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

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

Blank results are summarized in Section V.
Field duplicates are summarized in Section XIV.
Samples indicated by a double asterisk on the front cover underwent a Stage 4

review. A Stage 2B review was performed on all of the other samples. Raw data were

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

VALOGIN\TRONOXNG\23188C21.T34 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

The analytical result may be a false positive totally attributable to blank contamination.
This qualifier is applicable 1o radiochemistry analysis only.

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

VALOGIN\TRONOXNG\23188C21.734 3



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

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

IIl. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

lII. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

VALOGINA\TRONOXNG\23188C21.T34 4



Sample EB-04122010-RIG3-RZB (from SDG GOD140534) was identified as an equipment
blank. No polychlorinated dioxin/dibenzofuran contaminants were found in this blank with
the following exceptions:

Sampling
Equipment Blank 1D Date Compound Concentration Associated Samples
EB-04122010-RIG3-RZB 4/12/10 1,2,3,6,7,8-HxCDD 0.64 pg/L SSAJ3-02-1BPC**
1,2,3,7,8,9-HxCDD 0.47 pg/L SSAH3-01-1BPC**
1,2,3,4,6,7,8-HpCDD 1.9 pg/L
OCDD 5.0 pg/L
2,3,7,8-TCDF 4.6 pg/L
1,2,3,7,8-PeCDF 3.8 pg/L
2,3,4,7,8-PeCDF 2.2 pg/L
1,2,3,4,7,8-HXCDF 7.7 pg/L
1,2,3,6,7,8-HxCDF 4.8 pg/L
2,3,4,6,7,8-HxCDF 1.2 pg/L
1,2,3,7,8,9-HXCDF 0.59 pg/L.
1,2,3,4,6,7,8-HpCDF 14 pg/L
1,2,3,4,7,8,9-HpCDF 5.0 pg/L
OCDF 27 pg/l

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

Samples FB-04072010-RZD (from SDG GOD090441) and FB-04072010-RZC (from SDG
GOD130519) were identified as field blanks. No polychlorinated dioxin/dibenzofuran
contaminants were found in these blanks with the following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L SSAJ3-02-1BPC**
1,2,3,7,8,9-HxCDD 1.5 pg/l. SSAH3-01-1BPC**
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
ocDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HXCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L
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Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HXCDD 0.77 pg/L SSAM7-03-1BPC
1,2,3,6,7,8-HxCDD 0.74 pg/L SSAM7-04-1BPC
1,2,3,7,8,9-HxCDD 0.82 pg/L SSAN7-02-1BPC
1,2,3,4,6,7,8-HpCDD 4.2 pg/L SSANG-06-1BPC
OocDD 37 pg/L
2,3,7,8-TCDF 0.57 pg/L
1,2,3,7,8-PeCDF 0.96 pg/L
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/lL
1,2,3,6,7,8-HxCDF 0.96 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HXCDF 1.0 pg/L
1,2,3,4,6,7,8-HpCDF 2.1 pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/L
OCDF 6.7 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

Vil. Laboratory Control Samples (LCS)

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

Viil. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAJ3-02-1BPC** *C-0CDD 29 (40-135) OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
VALOGIN\TRONOXNG\23188C21.T34 6




Sample Internal Standards %R (Limits) Compound Flag AorP
SSAH3-01-1BPC** *C-1,2,3,4,6,7,8-HpCDF 27 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
¥C-1,2,3,4,6,7,8-HpCDD 29 (40-135) ocDD UJ (all non-detects)
®C-0CDD 15 (40-135) 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
SSAM7-03-1BPC 8c.oCcDD 25 (40-135) 0ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSAN7-02-1BPC 13c-1,2,3,4,6,7,8-HpCDF 35 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
8C-1,2,3,4,6,7,8-HpCDD 36 (40-135) OocDbD UJ (all non-detects)
*c-ocDD 26 (40-135) 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
SSANB-06-1BPC %C-1,2,8,4,6,7,8-HpCDF 31 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
3¢-1,2,3,4,6,7,8-HpCDD 36 (40-135) ocDD UJ (all non-detects)
$¥c-0CDD 24 (40-135) 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

X. Target Compound ldentifications

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

Xl. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag AorP

SSAM7-03-1BPC 1,2,3,4,6,7,8-HpCDF | Sample result exceeded Reported result should be |J (all detects) P

OCDF calibration range. within calibration range. J (all detects)
SSAM7-04-1BPC OCDF Sample result exceeded Reported result should be |J (all detects) P
calibration range. within calibration range.
SSAN6-06-1BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be |J (all detects) P

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

calibration range. within calibration range. J (all detects)
J (all detects)
J (all detects)
J (all detects)
J (all detects)

J (all detects)
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All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP
All samples in SDG G0D140422 All compounds reported below the PQL. J (all detects) A
All compounds reported as EMPC were qualified as follows:
Sample Finding Flag AorP
All samples in SDG GOD140422 All compounds reported as estimated maximum JK (all detects) A

possible concentration (EMPC).

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

Xll. System Performance

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

Xlll. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SSAJ3-02-1BPC** and SSAJ3-02-1BPC FD (from SDG GO0D140453) and
samples SSAN7-02-1BPC and SSAN7-02-1BPC_FD (from SDG (GOD140453) and 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 SSAJ3-02-1BPC** | SSAJ3-02-1BPC_FD (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 0.22 1.1U 0.88 (=1.1)
1,2,3,7,8-PeCDD 0.80 5.3U 4.4 (<5.3)
1,2,3,4,7,8-HxCDD 0.99 5.3U 4.31 (<5.3)
1,2,3,6,7,8-HxCDD 1.2 0.13 1.07 (<5.3)
1,2,3,7,8,9-HxCDD 1.1 0.12 0.98 (<5.3)

VALOGIN\TRONOXNG\23188C21.734



Concentration (pg/g)

RPD Difference
Compound SSAJ3-02-1BPC** |SSAJ3-02-1BPC_FD (Limits) (Limits) Flags AorP
1,2,3,4,6,7,8-HpCDD 1.6 0.41 - 1.19 (s5.3) - -
OCDD 5.9 1.4 - 4.5 (<11) - -
2,3,7,8-TCDF 0.90 0.60 - 0.3 (=<1.1) - -
1,2,3,7,8-PeCDF 2.4 0.69 - 1.41 (<5.3) - -
2,3,4,7,8-PeCDF 1.5 0.39 - 1.11 (<5.9) . -
1,2,3,4,7,8-HxCDF 1.7 1.2 - 0.5 (<5.3) - -
1,2,3,6,7,8-HxCDF 2.2 0.76 - 1.44 (<5.3) - -
2,3,4,6,7,8-HxCDF 1.5 0.16 - 1.34 (<5.9) - -
1,2,3,7,8,9-HXCDF 1.4 0.18 - 1.22 (<5.3) - -
1,2,3,4,6,7,8-HpCDF 3.2 27 - 0.5 (<5.3) - -
1,2,3,4,7,8,9-HpCDF 2. 0.99 - 1.11 (<5.3) - .
OCDF 9.1 7.8 - 1.3 (<11) - -
Concentration (pg/q)
RPD Difference
Compound SSAN7-02-1BPC |SSAN7-02-1BPC_FD (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 2.4 2.4 - 0 (=<1.1) - -
1,2,3,7,8-PeCDD " 10 - 1 (<5.3) - -
1,2,3,4,7,8-HxCDD 6.6 5.3 - 1.3 (<5.3) - .
1,2,3,6,7,8-HxCDD 15 12 - 3 (<5.3) - -
1,2,3,7,8,9-HxCDD 1 8.6 - 2.4 (<5.3) . -
1,2,3,4,6,7,8-HpCDD 39 35 11 (<50) - - -
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Concentration (pg/g)

RPD Difference
Compound SSAN7-02-1BPC |SSAN7-02-1BPC_FD (Limits) (Limits) Flags AorP
ocDD 40 35 - 5 (<11) - -
2,3,7,8-TCDF 130 170 27 (<50) - - -
1,2,3,7,8-PeCDF 160 210 27 (=<50) - - -
2,3,4,7,8-PeCDF 77 82 6 (<50) - - -
1,2,3,4,7,8-HxCDF 230 250 8 (<50) - - -
1,2,3,6,7,8-HxCDF 200 160 22 (=50) - - -
2,3,4,6,7,8-HxCDF 44 35 23 (<50) - - .
1,2,3,7,8,9-HxCDF 42 21 - 21 (<5.3) J (all detects) A
1,2,3,4,6,7,8-HpCDF 500 440 13 (<50) - - -
1,2,3,4,7,8,9-HpCDF 270 220 20 (<50) - - -
OCDF 1300 1200 8 (<50) - - -
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D140422

SDG Sample Compound Flag AorP Reason (Code)
GOD140422 | SSAJ3-02-1BPC** OoCcDD J (all detects) P Internal standards (%R)
SSAM7-03-1BPC UJ (all non-detects) (i)
OCDF J (all detects)

UJ (all non-detects)

GO0D140422 | SSAH3-01-1BPC** 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)
SSAN7-02-1BPC OoCcDD UJ (all non-detects) (i
SSAN6-06-1BPC 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
G0D140422 | SSAM7-03-1BPC 1,2,3,4,6,7,8-HpCDF J (all detects) P Compound quantitation
QOCDF J (all detects) and CRQLs (e)
GoD140422 | SSAM7-04-1BPC OCDF J (all detects) P Compound quantitation

and CRQLs (e)

G0D140422 | SSAN6-06-1BPC 2,3,7,8-TCDF J (all detects) P Compound quantitation
1,2,3,7,8-PeCDF J (all detects) and CRQLs (e)
1,2,3,4,7,8-HXCDF J (all detects)
1,2,3,6,7,8-HXCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,8-HpCDF J (all detects)

OCDF J (all detects)
GO0D140422 | SSAJ3-02-1BPC** All compounds reported below J (all detects) A Project Quantitation
SSAH3-01-1BPC** the PQL. Limit (sp)

SSAM7-03-1BPC
SSAM7-04-1BPC
SSAN7-02-1BPC
SSAN6-06-1BPC

G0D140422 | SSAJ3-02-1BPC** All compounds reported as JK (all detects) A Project Quantitation
SSAH3-01-1BPC** EMPC Limit (k)

SSAM7-03-1BPC
SSAM7-04-1BPC
SSAN7-02-1BPC
SSAN6-06-1BPC

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

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

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

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0D140422

No Sample Data Qualified in this SDG

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

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:._ 23188C21 VALIDATION COMPLETENESS WORKSHEET Date: &/2r//?
SDG #:__G0D140422 Stage 2B/4 Page:_/of
Laboratory: Test America Reviewer:__Q

‘ 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 A
l.__| Technical holding times

Sampling dates: /i/(//@// o

1. HRGC/HRMS Instrument performance check

11}, | Initial calibration

IV. | Routine calibration/[R&/

V. Blanks

VI. | Matrix spike/Matrix spike duplicates

No =p o=l —2b Gl

L

VII. | Laboratory control samples

VIII._| Regional quality assurance and quality control

IX. | Internal standards

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

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

XIl. | System performance Not reviewed for Stage 2B validation.

XIll. | Overall assessment of data

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

FB-04072010-RZD(GOD090441), FB-O407}100-RZC(G0D1 30519)
EB-04122010-RIG3-RZD(G0D140534)

XV. | Field blanks

Dlalnlhl b blll

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

Validated Samples: ** Indicates sample underwent State 4 validation

1 o SSAJ3-02-1BPC* <l \p/253LA/ED |2 31
2 | SSAH3-01-1BPC™ 12 22 32
3 | ssam7-03-18PC 13 23 33
4| ssamr-0a-1BPC 14 24 34
5 | SSAN7-02-1BPC 15 25 35
6 | ssane-06-1BPC |16 26 36
7 17 27 37
8 18 28 38
9 19 20 39
10 . 20 30 40
Notes:

23188C21W.wpd



LDC # 355 éj/@/ VALIDATION FINDINGS CHECKLIST Page;_/of <=
SDG#_“SLe &2, Reviewer.__ G

2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area Yes | No | NA Findings/Comments

|. Technical holding times

All technical holding times were met.

N\

Cooler temperature criteria was met.

il.-GCIMS Instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

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

Was the mass resolution adequately check with PFK?

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

11\. Initial calibration

Was the initial calibration performed at 5 concentration levels?

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

Did ali calibration standards meet the lon Abundance Ratio criteria?

NN N NN

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

:I\‘}'."ébnﬁnu‘i'h’g':caliﬁfaiidn:‘ R

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

N

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

Did all routine calibration standards meet the lon Abundance Rat' criteria?

V. Blanks

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

Was a method blank performed for each matrix and concentration?

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

NN N

Vi Matrix spike/Matrix-sp

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

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

Vi Laboratory control samples - -

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

<~ Y

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

DXN-SW90.DOC version 1.0



LDC #: (B> VALIDATION FINDINGS CHECKLIST Page:_=-of =
SDG #: Reviewer: G

2nd Reviewer:

VIll. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed? /

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

IX_ Internal standards

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

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

X. Target compound identification

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

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

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

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

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

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

DNODNNYNY DN D

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

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

Was an acceptable lock mass recorded and monitored?

)

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

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

NN NN

Overalf assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

Fieid blanks were identified in this SDG.

Target compounds were detected in the field duplicates. /

Target compounds were detected in the field blanks.

DXN-SW90.DOC version 1.0
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LDC#:23188C21 VALIDATION FINDINGS WORKSHEET Page: _Lof_%-
SDG#: See Cover Field Duplicates Reviewer:

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

ﬂ_}M Were field duplicate pairs identified in this SDG?
YN NA Were target analytes detected in the field duplicate pairs?

Concentration (pg/g) (<50) (palg) (pglg) Qualifications
Compound 1 S$SAJ3-02-1BPC_FD RPD Difference Limits (Parent Only)
A 0.22 1.1U 0.88 (<1.1)
B 0.90 5.3V 44 (<5.3)
Cc 0.99 5.3U 4.31 (<5.3)
D 1.2 0.13 1.07 (<5.3)
E 1.1 0.12 0.98 (<5.3)
F 16 0.41 1.19 (<5.3)
G 5.9 1.4 45 (<11)
H 0.90 0.60 0.3 (<1.1)
I 2.1 0.69 1.41 (<5.3)
J 1.5 0.39 111 (<5.3)
K 1.7 1.2 0.5 (<5.3)
L 2.2 0.76 1.44 (<5.3)
M 15 0.16 1.34 (<5.3)
N 14 0.18 1.22 (<5.3)
(¢] 3.2 27 0.5 (<5.3)
P 2.1 0.99 1.1 (<5.3)
Q 9.1 7.8 1.3 (<11)
Concentration (pg/g) (=50) (pg/a) (po/q) Qualifications
Compound 5 SSAN7-02-1BPC_FD RPD Difference Limits (Parent Only)
A 24 24 0 (<1.1)
B 11 10 1 (<5.3)
c 6.6 5.3 1.3 (<5.3)
D 15 12 3 (<5.3)
E 11 8.6 2.4 (<5.3)
F 39 35 11
G 40 35 5 (=11)




LDC#: 23188C21
SDG#:_See Cover

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

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

VALIDATION FINDINGS WORKSHEET

Field Duplicates

Page: - of;g_

Reviewer:
2nd Reviewer:

Concentration (pg/g) (<50) (pg/g) (pg/g) Qualifications
Compound 5 SSAN7-02-1BPC_FD RPD Difference Limits (Parent Only)
H 130 170 27
| 160 210 27
J 77 82 6
K 230 250 8
L 200 160 22
M 44 35 23
N 42 21 21 (<5.3) \\oQJé;/Pi ("—{///
(o) 500 440 13 /
P 270 220 20
Q 1300 1200 8

VAFIELD DUPLICATES\23188C21.wpd
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LDC Report# 23188D21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 12, 2010

LDC Report Date: May 24, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD140526

Sample Identification

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

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

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

A qualification summary table is provided at the end of this report if data has been

qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the

flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

VALOGIN\TRONOXNG\23188D21.TR4 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

1L, Initial Calibration
A five point initial calibration was performed as required by the method.

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

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

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and
greater than or equal to 10 for each recovery and internal standard compound for
samples.

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

Method Blank ID Date Compound Concentration Associated Samples
0109260MB 4/19/10 1,2,3,4,6,7,8-HpCDD 0.14 pg/g All samples in SDG

ocbb 0.59 pg/g GOD140526

2,3,7,8-TCDF 0.28 pg/g

1,2,3,7,8-PeCDF 0.14 pg/g

1,2,3,4,7,8-HxCDF 0.24 pg/g

1,2,3,6,7,8-HxCDF 0.14 pg/g

1.2,3,7,8,9-HxCDF 0.086 pg/g

1,2,3,4,6,7,8-HpCDF 0.30 pg/g

1,2,3,4,7,8,9-HpCDF 0.13 pg/g

OCDF 0.63 pg/g

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

Sample EB-04122010-RIG3-RZD (from SDG GOD140534) was identified as an equipment
blank. No polychlorinated dioxin/dibenzofuran contaminants were found in these blanks
with the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04122010-RIG3-RZD 4/12/10 1,2,3,6,7,8-HxCDD 0.64 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 0.47 pg/L. GOD140526
1,2,3,4,6,7,8-HpCDD 1.9 pg/L
OCDD 5.0 pg/L
2,3,7,8-TCDF 4.6 pg/L
1,2,3,7,8-PeCDF 3.8 py/L
2,3,4,7,8-PeCDF 2.2 pg/L
1,2,3,4,7,8-HXCDF 7.7 pg/L
1,2,3,6,7,8-HxCDF 4.8 pg/L
2,3,4,6,7,8-HxCDF 1.2 pg/L
1,2,3,7,8,9-HxCDF 0.59 pg/L
1,2,3,4,6,7,8-HpCDF 14 pg/L
1,2,3,4,7,8,9-HpCDF 5.0 pg/L
OCDF 27 pg/L

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

Sample FB-04072010-RZD (from SDG GOD090441) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:
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Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD | 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L G0D140526
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
ocDD 8.3 pg/L
1,2,3,4,7,8-HXCDF 1.4 pg/L
1,2,3,6,7,8-HXCDF 1.6 po/L
2,3,4,6,7,8-HXCDF 1.5 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VIl. Laboratory Control Samples (LCS)

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

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

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

Sample Internal Standards %R (Limits) Compound Flag AorP
RSAI3-12BPC *C-1,2,3,4,6,7,8-HpCDF 31 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
3¢-1,2,8,4,6,7,8-HpCDD 22 (40-135) ocDD UJ (all non-detects)
*c-0cDD 20 (40-135) 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

X. Target Compound Identifications

All target compound identifications were within validation criteria.
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Xl. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag AorP
RSAI3-12BPC 1,2,3,4,7,8-HxCDF Sampile result exceeded Reported result should be |J (all detects) P
1,2,3,4,6,7,8-HpCDF | calibration range. within calibration range. J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOD140526 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 GOD140526 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

Xll. System Performance
The system performance was acceptable.
Xill. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D 140526

SDG Sample Compound Flag AorP Reason (Code)
G0D140526 | RSAI3-12BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)
OCDD UJ (all non-detects) (i)

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

GOD140526 | RSAI3-12BPC 1,2,3,4,7,8-HxCDF J (all detects) P Compound quantitation
1,2,3,4,6,7,8-HpCDF J (all detects) and CRQLs (e)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)

GO0D140526 | RSAI3-12BPC All compounds reported below J (all detects) A Project Quantitation
the PQL. Limit (sp)

GOD140526 | RSAI3-12BPC All compounds reported as JK (all detects) A Project Quantitation
EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0D140526

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

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0OD140526

No Sample Data Qualified in this SDG

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

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #_ 23188D21 VALIDATION COMPLETENESS WORKSHEET Date: s7/rc
SDG #__G0D140526 Stage 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 | Caommenis

Sampling dates: 4//67// I)
/ 7

I Technical holding times

1. HRGC/HRMS Instrument performance check

11K Initial calibration

1IV. | Routine calibration/KV

V. Blanks

VI. Matrix spike/Matrix spike duplicates

e

Vil. | Laboratory control samples [@ 9
V1. | Regional quality assurance and quality control
IX. | Internal standards

X. Target compound identifications

Xl. | Compound quantitation and CRQLs

XIl. | System performance

XIlI. | Overall assessment of data

XIV. | Field duplicates

D AR QD R el

2B -pR72/5 R IF 342D (F 2P F o534 )
~o o725~ (g/ppfz# 7 )

XV. | Field blanks

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

Validated Samples:

1 | RsAI3-12BPC S\ 11 _|o/f & Fedborr > 21 31
2 | RsAI3-128PCMS 12 22 32
3 | RSAI3-12BPCMSD J 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23188D21W.wpd



LDC #:95/5’8&)/ VALIDATION FINDINGS CHECKLIST Page:__/of =
SDG #._ 22y ocee) Reviewer: G—

2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area Yes{ No | NA Findings/Comments '

I. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

If. GC/MS Instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

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

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

Was the mass resolution adequately check with PFK?

Was the presence of 1,2,8 9-TCDD and 1,3.4,6,8-PeCDF verified?

il Initial calibration

Was the initial calibration performed at 5 concentration levels?

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

Did ali calibration standards meet the lon Abundance Ratio criteria?

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

ontinuing calibration - "

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

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

Did all routine calibration standards meet‘the lon Al_)undance Ratio criter_ia’?

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

Was a method blank performed for each matrix and concentration?

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

RN NEN] SR ARNEEN KR

5p pike dup

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

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

f/ﬂ. Laboratory control samples’ i

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

~NN

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

DXN-SW90.DOC version 1.0



SDG #: Reviewer:
2nd Reviewer:

LDC # =2/ 85 b%/ / VALIDATION FINDINGS CHECKLIST Page:_ > of—>

VIli. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits? 71

IX: Internal standards

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

Was the minimum S/N ratio of all internal standard peaks > 107

X. Target compound identification

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

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

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

NN N

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

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

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

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

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

I NEANEANA

Was an acceptable lock mass recorded and monitored?

ompound:quantitation/CRQLs

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

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

Overall assessment of data was found to be acceptable.

NN R

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates. /

Field blanks were identified in this SDG. Vs

Target compounds were detected in the field blanks.

DXN-SW90.DOC version 1.0
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LDC #:cﬂé’/&z@@)/

SDG #:

VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification

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

Y N/A
LY/N N/A

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

Page:
Reviewer:
2nd reviewer:

(/of /
@I

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

Concentration = (A ){.)(DF)

RRF =

Df =
%S =

(AJRRFY(V )(%S)

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

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

Amount of internal standard added in nanograms
(ng)

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

Relative Response Factor (average) from the initial
calibration

Dilution Factor.

Percent solids, applicable to soil and solid matrices
only.

Example:

Sample 1.D. /

A

Cone. 44//5”0) Y

Gius | ool "0 0B

A

Sample ID Compound

Reported
Concentration

( )

Calculated
Concentration

( )

Qualification

RECALC90.21



LDC Report# 23188E21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 12, 2010

LDC Report Date: May 26, 2010

Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD140534

Sample Identification

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

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

VALOGIN\TRONOXNG\23188E21.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

llI. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

compounds and less than or equal to 30.0% for labeled compounds with the following
exceptions:

Affected
Date Compound %D Associated Samples Compound Flag AorP

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

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

V. Blanks

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

VALOGIN\TRONOXNG\23188E21.TR3 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0110418MB 4/20/10 1,2,3,4,7,8-HxCDD 1.3 pg/L All samples in SDG GOD140534
1,2,3,6,7,8-HxCDD 1.3 pg/L
1,2,3,7,8,9-HxCDD 1.8 pg/L
1,2,3,4,6,7,8-HpCDD 2.7 pg/L
OCDD 11 pg/L
2,3,7,8-TCDF 1.8 pg/L
1,2,3,7,8-PeCDF 1.8 pg/L
2,3,4,7,8-PeCDF 2.2 pg/t
1,2,3,4,7,8-HxCDF 1.6 pg/L
1,2,3,6,7,8-HxCDF 1.4 pg/L
2,3,4,6,7,8-HxCDF 1.8 pg/L
1,2,3,7,8,9-HxCDF 1.7 pg/L
1,2,3,4,6,7,8-HpCDF 1.9 pg/t
1,2,3,4,7,8,9-HpCDF 2.0 pg/l-
OCDF 4.2 pg/L.

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

Reported Modified Final
Sample Compound Concentration Concentration
EB-04122010-RIG3-RZD | 1,2,3,6,7,8-HxCDD 0.64 pg/L 0.64U pg/L
1,2,3,7,8,9-HxCDD 0.47 pg/L 0.47U po/L
1,2,3,4,6,7,8-HpCDD 1.9 pg/l- 1.9U pg/L
ocDD 5.0 pg/L. 5.0U pg/L
2,3,7,8-TCDF 4.6 pg/L 4.6U pg/L
1,2,3,7,8-PeCDF 3.8 pg/L 3.8U pg/L
2,3,4,7,8-PeCDF 2.2 pg/L 2.2U pg/L
1,2,3,4,7,8-HxCDF 7.7 pg/L 7.7U pg/L
1,2,3,6,7,8-HxCDF 4.8 pg/L 4.8U pg/L
2,3,4,6,7,8-HxCDF 1.2 pg/l 1.2U pg/L
1,2,3,7,8,9-HxCDF 0.59 pg/L. 0.59U pg/L
1,2,3,4,7,8,9-HpCDF 5.0 pg/L 5.0U pg/L
EB-04122010-RIG2-RZB | 1,2,3,4,7,8-HxCDD 0.31 pg/L 0.31U pg/L
1,2,3,6,7,8-HxCDD 0.35 py/L 0.35U pg/L
1,2,3,7,8,9-HxCDD 0.60 pg/L 0.60U pg/L
1,2,3,4,6,7,8-HpCDD 1.8 pg/L 1.8U pg/L
ocDD 4.0 pg/L 4.0U pg/l.
2,3,7,8-TCDF 4.8 pg/L 4.8U pg/l-
1,2,3,7,8-PeCDF 4.3 py/L 4.3U pg/L
2,3,4,7,8-PeCDF 2.2 pg/L. 2.2U pg/L
1,2,3,4,7,8-HxCDF 7.3 pg/L 7.3U pg/L
1,2,3,6,7,8-HxCDF 4.6 pg/L 4.6U pg/L
2,3,4,6,7,8-HXCDF 1.3 pg/L 1.3U pg/L
1,2,3,7,8,9-HxCDF 0.85 pg/L 0.85U pg/L
1,2,3,4,7,8,9-HpCDF 5.6 pg/L 5.6U pg/L
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Reported Modified Final

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

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

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04122010-RIG3-RZD 4/12/10 1,2,3,6,7,8-HxCDD 0.64 pg/L No associated samples in
1,2,3,7,8,9-HxCDD 0.47 pg/L this SDG
1,2,3,4,6,7,8-HpCDD 1.8 pg/L
ocpbD 5.0 pg/L
2,3,7,8-TCDF 4.6 pg/L
1,2,3,7,8-PeCDF 3.8 pg/L
2,3,4,7,8-PeCDF 2.2 pg/L
1,2,3,4,7,8-HxCDF 7.7 pg/l
1,2,3,6,7,8-HxCDF 4.8 pg/L
2,3,4,6,7,8-HxCDF 1.2 pg/L
1,2,3,7,8,9-HXCDF 0.59 pg/L
1,2,3,4,6,7,8-HpCDF 14 pg/L
1,2,3,4,7,8,9-HpCDF 5.0 pg/L
OCDF 27 pg/L
EB-04122010-RIG2-RZB 4/12/10 1,2,3,4,7,8-HxCDD 0.31 pg/L No associated samples in
1,2,3,6,7,8-HxCDD 0.35 pg/L this SDG
1,2,3,7,8,9-HxCDD 0.960 pg/l.
1,2,3,4,6,7,8-HpCDD 1.8 pg/L
ocDD 4.0 pg/L
2,3,7,8-TCDF 4.8 pg/l.
1,2,3,7,8-PeCDF 4.3 pg/L
2,3,4,7,8-PeCDF 2.2 pg/L
1,2,3,4,7,8-HXCDF 7.3 pg/L
1,2,3,6,7,8-HxCDF 4.6 pg/L
2,3,4,6,7,8-HxCDF 1.3 pg/L
1,2,3,7,8,9-HxCDF 0.85 pg/L
1,2,3,4,6,7,8-HpCDF 13 pg/L
1,2,3,4,7,8,9-HpCDF 5.6 pg/l.
OCDF 26 pg/L
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Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04122010-RIG1-RZB 4/12/10 1,2,3,4,7,8-HxCDD 0.57 pg/L No associated samples in
1,2,3,6,7,8-HxCDD 0.59 pg/L this SDG
1,2,3,7,8,9-HxCDD 0.82 pg/L
1,2,3,4,6,7,8-HpCDD 2.8 pg/L
ocDD 10 pg/L
2,3,7,8-TCDF 2.0 pg/L
1,2,3,7,8-PeCDF 1.2 pg/L.
2,3,4,7,8-PeCDF 1.3 pg/L
1,2,3,4,7,8-HxCDF 1.7 pg/L.
1,2,3,6,7,8-HxCDF 1.2 pg/L
2,3,4,6,7,8-HxCDF 1.1 pg/L.
1,2,3,4,6,7,8-HpCDF 2.0 pg/L.
1,2,3,4,7,8,9-HpCDF 0.95 pg/L
OCDF 3.6 pg/L

Vi. Matrix Spike/Matrix Spike Duplicates

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

VIl. Laboratory Control Samples (LCS)

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

Vill. Regional Quality Assurance and Quality Control
Not applicable.

IX. Internal Standards

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

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0D140534 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

VALOGIN\TRONOXNG\23188E21.TR3 7



Sample Finding

Flag

AorP

All samples in SDG G0D140534 All compounds reported as estimated maximum
possible concentration (EMPC).

JK (all detects)

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

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.

VALOGIN\TRONOXNG\23188E21.TR3 8




Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0OD140534

SDG Sample Compound Flag AorP Reason (Code)
GOD140534 | EB-04122010-RIG3-RZD All compounds reported J (all detects) A Project Quantitation
EB-04122010-RIG2-RZB below the PQL. Limit (sp)

EB-04122010-RIG1-RZB

GOD140534 | EB-04122010-RIG3-RZD All compounds reported as JK (all detects) A Project Quantitation
EB-04122010-RIG2-RZB EMPC Limit (k)
EB-04122010-RiG1-RZB

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

Modified Final
SDG Sample Compound Concentration AorP Code
GOD140534 | EB-04122010-RIG3-RZD 1,2,3,6,7,8-HxCDD 0.64U pg/L A bl
1,2,3,7,8,8-HxCDD 0.47U pg/L
1,2,3,4,6,7,8-HpCDD 1.9U pg/L
ocDD 5.0U pg/L
2,3,7,8-TCDF 4.6U pg/L
1,2,3,7,8-PeCDF 3.8U pg/L
2,3,4,7,8-PeCDF 2.2U pg/L
1,2,3,4,7,8-HxCDF 7.7V pg/L
1,2,3,6,7,8-HXCDF 4.8U pg/L
2,3,4,6,7,8-HxCDF 1.2U pg/L
1,2,3,7,8,9-HxCDF 0.59U pg/L
1,2,3,4,7,8,9-HpCDF 5.0U pg/t.
GOD140534 | EB-04122010-RIG2-RZB 1,2,3,4,7,8-HxCDD 0.31U pg/L A bl
1,2,3,6,7,8-HxCDD 0.35U pg/L
1,2,3,7,8,9-HXCDD 0.60U pg/L.
1,2,3,4,6,7,8-HpCDD 1.8U pg/l.
ocDbD 4.0U pg/L
2,3,7,8-TCDF 4.8U pg/L
1,2,3,7,8-PeCDF 4.3U pg/L
2,3,4,7,8-PeCDF 2.2U pg/L
1,2,3,4,7,8-HXCDF 7.3U pg/L
1,2,3,6,7,8-HxCDF 4.6U pg/L
2,3,4,6,7,8-HxCDF 1.3U pg/L
1,2,3,7,8,9-HXCDF 0.85U pg/L
1,2,3,4,7,8,9-HpCDF 5.6U pg/L
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Modified Final
SDG Sample Compound Concentration AorP Code
G0D140534 | EB-04122010-RIG1-RZB 1,2,3,4,7,8-HxCDD 0.57U pg/L A bl
1,2,3,6,7,8-HxCDD 0.59U pg/L
1,2,3,7,8,9-HxCDD 0.82U pg/L
1,2,3,4,6,7,8-HpCDD 2.8U pg/L
OoCcDD 10U pg/L
2,3,7,8-TCDF 2.0U pg/L
1,2,3,7,8-PeCDF 1.2U pg/L
2,3,4,7,8-PeCDF 1.3U pg/L
1,2,3,4,7,8-HxCDF 1.7U pg/L
1,2,3,6,7,8-HxCDF 1.2U pg/L
2,3,4,6,7,8-HxCDF 1.1U pg/L
1,2,3,4,6,7,8-HpCDF 2.0U pg/L
1,2,3,4,7,8,9-HpCDF 0.95U pg/L.
OCDF 3.6U pg/L

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G0D140534

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:__23188E21 VALIDATION COMPLETENESS WORKSHEET Date: &2/ /©
SDG #:__G0D140534 Stage 2B Page:_//of
Laboratory: Test America Reviewer:—/pé’

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 74" Sampling dates: 4//,;,// O
1. HRGC/HRMS instrument performance check ~<A~ ’ ’
Il Initial calibration —1A,
V. | Routine calibration/i¢ %é{
V. | Blanks /ﬁ_/\/
V1. | Matrix spike/Matrix spike duplicates /\/ c//éd ﬁ#e/:%b%‘
VIl. | Laboratory control samples <£ /,G% / /
VIl. | Regional quality assurance and quality control N
IX. _{ Internal standards W
X. Target compound identifications N
Xi. | Compound guantitation and CRQLs 4}\1
Xll. | System performance N
XiHl. | Overall assessment of data 6‘
XIV. | Field duplicates I\J
XV. | Field blanks AN | @B=/. 2D
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
1 EB-04122010-RIG3-RZD W " 0,/,/,7‘4{/3/%5 21 31
2 EB-04122010-RIG2-RZB 12 22 32
3 EB-04122010-RIG1-RZB {J 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:

23188E21W.wpd
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LDC Report# 23188F21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 12, 2010

LDC Report Date: May 24, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD140543

Sample Identification

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

**Indicates sample underwent Stage 4 review
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Introduction

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

VALOGIN\TRONOXNG\23188F21.T34 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

lll. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

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

Method Blank ID Date Compound Concentration Associated Samples

0110455MB 4/20/10 2,3,7,8-TCDF 0.31 pg/g SSAN6-02-3BPC
1,2,3,7,8-PeCDF 0.31 pg/g
1,2,3,4,6,7,8-HpCDF 0.30 pg/g

0109260MB 4/19/10 1,2,3,4,6,7,8-HpCDD 0.14 pg/g 8SAN7-02-1BPC_FD
ocbD 0.59 pg/g S§8AJ3-02-1BPC_FD
2,3,7,8-TCDF 0.28 pg/g SA156-3BPC_FD**
1,2,3,7,8-PeCDF 0.14 pg/g
1,2,3,4,7,8-HxCDF 0.24 py/g
1,2,3,6,7,8-HXCDF 0.14 pg/g
1,2,3,7,8,9-HXCDF 0.086 pg/g
1,2,3,4,6,7,8-HpCDF 0.30 py/o
1,2,3,4,7,8,9-HpCDF 0.13 pg/g
OCDF 0.63 pg/y

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

Reported Modified Final

Sample Compound Concentration Concentration
SSAJ3-02-1BPC_FD 1.2,3,4,6,7,8-HpCDD 0.41 pg/g 0.41U pg/g
OoCDD 1.4 pg/g 1.4U pg/g
2,3,7,8-TCDF 0.60 pg/g 0.60U pg/g
1,2,3,7,8-PeCDF 0.69 pg/g 0.69U pg/g
1,2,3,4,7,8-HxCDF 1.2 pg/g 1.2U pg/g
1,2,3,7,8,9-HxCDF 0.18 pg/g 0.18U pg/g
SA156-3BPC_FD** 2,3,7,8-TCDF 0.16 pg/g 0.16U pg/g
1,2,3,4,6,7,8-HpCDF 1.2 pg/g 1.2U pg/g

Samples EB-04122010-RIG1-RZB, EB-04122010-RIG2-RZB, and EB-04122010-RIG3-RZB
(all from SDG GOD140534) were identified as equipment blanks. No polychlorinated
dioxin/dibenzofuran contaminants were found in these blanks with the following

exceptions:
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Sampling

Equipment Blank ID Date Compound Concentration Associated Samples

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

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

EB-04122010-RIG3-RZB | 4/12/10 1,2,3,6,7,8-HxCDD 0.64 pg/L SSAJ3-02-1BPC_FD
1,2,3,7,8,9-HxCDD 0.47 pg/L
1,2,3,4,6,7,8-HpCDD 1.9 pg/L
oCcDD 5.0 pg/L
2,3,7,8-TCDF 4.6 pg/L
1,2,3,7,8-PeCDF 3.8 pg/L
2,3,4,7,8-PeCDF 2.2 pg/L
1,2,3,4,7,8-HxCDF 7.7 py/L
1,2,3,6,7,8-HXCDF 4.8 pg/l
2,3,4,6,7,8-HxCDF 1.2 pg/L
1,2,3,7,8,9-HXCDF 0.59 pg/L
1,2,3,4,6,7,8-HpCDF 14 pg/L
1,2,3,4,7,8,9-HpCDF 5.0 pg/L
OCDF 27 pg/L

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

Samples FB04062010-RZB (from SDG G0D120488), FB-04072010-RZD (from SDG
G0D090441), and FB-04072010-RZC (from SDG GOD130519) were identified as field
blanks. No polychlorinated dioxin/dibenzofuran contaminants were found in these blanks
with the following exceptions:
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Sampling

Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L S§SAJ3-02-1BPC_FD
1,2,3,7,8,9-HxCDD 1.5 pg/L
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
ocDD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HXCDF 1.6 pg/L
2,3,4,6,7,8-HXCDF 1.5 pg/L
1,2,3,7,8,9-HXCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF 4.1 pg/L
FB04062010-RZB . 4/6/10 1,2,3,7,8,9-HxCDD 0.68 pg/L SA156-3BPC_FD**
1,2,3,4,6,7,8-HpCDD 2.5 pg/L
ocDD 6.2 pg/L
2,3,7,8-TCDF 2.7 pg/L
1,2,3,4,7,8-HXCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 0.82 pg/L
1,2,3,7,8,9-HxCDF 0.94 pg/L
1,2,3,4,6,7,8-HpCDF 1.8 pg/L
1,2,3,4,7,8,9-HpCDF 1.2 pg/L
OCDF 4.4 pg/L
FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L SSAN6-02-3BPC
1,2,3,6,7,8-HxCDD 0.74 pg/L SSAN7-02-1BPC_FD
1,2,3,7,8,9-HxCDD 0.82 pg/L
1,2,3,4,6,7,8-HpCDD 4.2 pg/L
OCDD 37 pg/L
2,3,7,8-TCDF 0.57 pg/L
1,2,3,7,8-PeCDF 0.96 pg/L
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/L
1,2,3,6,7,8-HxCDF 0.96 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HXCDF 1.0 pg/L
1,2,3,4,6,7,8-HpCDF 2.1 pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/L
OCDF 6.7 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

no data were qualified.

VII. Laboratory Control Samples (LCS)

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

recoveries (%R) were within QC limits.
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Vill. 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
SSANB-02-3BPC *c-ocbD 34 (40-135) OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

SA156-3BPC_FD** ¥c-0CcDD 32 (40-135) 0oCcDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

X. Target Compound Identifications

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

XlI. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag AorP
SSAN6-02-3BPC 1,2,3,4,6,7,8-HpCDF Sample result exceeded Reported result should be |J (all detects) P
OCDF calibration range. within calibration range. J (all detects)
SSAN7-02-1BPC_FD | 2,3,7,8-TCDF Sample result exceeded Reported result should be | J (all detects) P
calibration range. within calibration range.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOD140543 All compounds reported below the PQL. J (all detects) A
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All compounds reported as EMPC were qualified as follows:

Sample

Finding

Flag

AorP

All samples in SDG GOD140543

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

JK (all detects)

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

Xll. System Performance

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

XlIll. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SSAN7-02-1BPC_FD and SSAN7-02-1BPC (from SDG (G0D140422), samples
SSAJ3-02-1BPC_FD and SSAJ3-02-1BPC (From SDG G0D140422), and samples SA156-
3BPC_FD** and SA156-3BPC (from SDG G0D140435) were identified as field duplicates.
No polychlorinated dioxins/dibenzofurans were detected in any of the samples with the
following exceptions:

Concentration (pg/qg)

RPD Difference
Compound SSAJ3-02-1BPC |SSAJ3-02-1BPC_FD | (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 0.22 14U 0.88 (<1.1)
1,2,3,7,8-PeCDD 0.90 5.3U 4.4 (<5.3)
1.2,3,4,7,8-HxCDD 0.99 5.3U 4,31 (<5.3)
1,2,3,6,7,8-HxCDD 1.2 0.13 1.07 (<5.3)
1,2,3,7,8,9-HxCDD 1.1 0.12 0.98 (<5.3)
1,2,3,4,6,7,8-HpCDD 1.6 0.41 1.19 (=<5.3)
ocDb 5.9 1.4 45 (<11)
2,3,7,8-TCDF 0.90 0.60 0.3 (<1.1)
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Concentration (pg/g)

RPD Difference
Compound SSAJ3-02-1BPC |SSAJ3-02-1BPC FD | (Limits) (Limits) Flags AorP
1,2,3,7,8-PeCDF 2.1 0.69 - 1.41 (<5.3) - -
2,3,4,7,8-PeCDF 1.5 0.39 - 1.11 (<5.8) - -
1,2,3,4,7,8-HxCDF 1.7 1.2 - 0.5 (<5.3) - -
1,2,3,6,7,8-HxCDF 2.2 0.76 - 1.44 (<5.3) - .
2,3,4,6,7,8-HxCDF 15 0.16 - 1.34 (<5.9) - -
1,2,3,7,8,9-HxCDF 1.4 0.18 - 1.22 (<5.3) - -
1,2,3,4,6,7,8-HpCDF 3.2 2.7 - 0.5 (<5.3) - -
1,2,3,4,7,8,9-HpCDF 21 0.99 - 1.11 (<5.3) - -
OCDF 0.1 7.8 - 1.3 (=11) - -
Concentration (pg/g)
RPD Difference
Compound SSAN7-02-1BPC |SSAN7-02-1BPC_FD| (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 2.4 2.4 - 0 (=1.1) - -
1,2,3,7,8-PeCDD 11 10 1(=5.3) - -
1,2,3,4,7,8-HxCDD 6.6 53 - 1.3 (<5.3) - -
1,2,3,6,7,8-HxCDD 15 12 3 (5.9) - -
1,2,3,7,8,9-HxCDD 11 8.6 - 2.4 (<5.3) - -
1,2,3,4,6,7,8-HpCDD 39 35 11 (=50) - - .
ocDD 40 35 5 (=11) - -
2,3,7,8-TCDF 130 170 27 (<50) - - -
1,2,3,7,8-PeCDF 160 210 27 (<50) - . .
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Concentration (pg/g)

RPD Difference
Compound SSAN7-02-1BPC [SSAN7-02-1BPC_FD (Limits) (Limits) Flags AorpP
2,3,4,7,8-PeCDF 77 82 6 (<50) - - -
1,2,3,4,7,8-HXCDF 230 250 8 (<50) - - -
1,2,3,6,7,8-HxCDF 200 160 22 (<50) - - -
2,3,4,6,7,8-HXCDF 44 35 23 (=50) - - -
1,2,3,7,8,9-HXCDF 42 21 - 21 (<5.3) J (all detects) A
1,2,3,4,6,7,8-HpCDF 500 440 13 (<50) - - -
1,2,3,4,7,8,9-HpCDF 270 220 20 (<50) - - -
OCDF 1300 1200 8 (<50) - - .
Concentration (pg/g)
RPD Difference
Compound SA156-3BPC SA156-3BPC_FD** (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 0.15 0.54U 0.39 (<0.54) - -
1,2,3,7,8-PeCDD 0.56 2.7u - 2.14 (=2.7) - -
1,2,3,4,7,8-HxCDD 0.84 2.7V - 1.86 (<2.7) - -
1,2,3,6,7,8-HXCDD 0.68 2.7V - 2.02 (<2.7) - -
1,2,3,7,8,9-HxCDD 0.81 2.7V - 1.89 (=2.7) - -
1,2,3,4,6,7,8-HpCDD 1.4 2.7V - 1.3 (<2.7) - -
OoCDD 5.6 5.4U - 0.2 (s5.4) - -
2,3,7,8-TCDF 0.51 0.16 - 0.35 (<0.54) - .
1,2,3,7,8-PeCDF 1.7 2.7u - 1 (<2.7) - .
1,2,3,4,7,8-HXCDF 4.1 27U - 1.4 (<2.7) - -
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Concentration (pg/g)

RPD Difference
Compound SA156-3BPC SA156-3BPC_FD** (Limits) (Limits) Flags AorP
1,2,3,6,7,8-HXCDF 3.3 2.7U - 0.6 (<2.7) - -
2,3,4,6,7,8-HxCDF 1.4 2.7U - 1.3 (=2.7) - -
1,2,3,7,8,9-HxCDF 1.7 2.7V - 1 (<2.7) - -
1,2,3,4,6,7,8-HpCDF 10 1.2 - 8.8 (<2.7) J (all detects) A
1,2,3,4,7,8,9-HpCDF 51 2.7U - 2.4 (=2.7) - -
OCDF 25 5.4 - 19.6 (<5.4) J (all detects) A
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Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0D140543

SDG Sample Compound Flag AorP Reason (Code)

G0D140543 | SSAN6-02-3BPC ocDD J (all detects) P Internal standards (%R)
SA156-3BPC_FD** UJ (all non-detects) (i)

OCDF J (all detects)
UJ (all non-detects)
GOD140543 | SSAN6-02-3BPC 1,2,3,4,6,7,8-HpCDF J (all detects) P Compound quantitation
OCDF J (all detects) and CRQLs (e)
G0D140543 | SSAN7-02-1BPC_FD 2,3,7,8-TCDF J (all detects) P Compound quantitation
and CRQLs (e)

GOD140543 | SSAN6-02-3BPC All compounds reported below J (all detects) A Project Quantitation
SSAN7-02-1BPC_FD | the PQL. Limit (sp)
SSAJ3-02-1BPC_FD
SA156-3BPC_FD**

GOD140543 | SSAN6-02-3BPC All compounds reported as JK (all detects) A Project Quantitation
SSAN7-02-1BPC_FD EMPC Limit (k)
SSAJ3-02-1BPC_FD
SA156-3BPC_FD**

GO0D140543 | SSAN7-02-1BPC_FD 1,2,3,7,8,9-HxCDF J (all detects) A Field duplicates

(Difference) (fd)

GO0D140543 | SA156-3BPC_FD** 1,2,3,4,6,7,8-HpCDF J (all detects) A Field duplicates

OCDF J (all detects) (Difference) (fd)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG

G0OD140543
Modified Final
SDG Sample Compound Concentration AorP Code

G0D140543 SSAJ3-02-1BPC_FD | 1,2,3,4,6,7,8-HpCDD 0.41U pg/g A bl
ocDbD 1.4U pg/g
2,3,7,8-TCDF 0.60U pg/g
1,2,3,7,8-PeCDF 0.69U pg/g
1,2,3,4,7,8-HxCDF 1.2U pg/g
1,2,3,7,8,9-HxCDF 0.18U pg/g

GOD140543 SA156-3BPC_FD** 2,3,7,8-TCDF 0.16U pg/g A bl
1,2,3,4,6,7,8-HpCDF 1.2U pg/g
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Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
GO0D140543

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0OD140543

No Sample Data Qualified in this SDG
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LDC #:__23188F21

Tronox Northgate Henderson

SDG #:__G0D140543
Laboratory: Test America

VALIDATION COMPLETENESS WORKSHEET Date:
Stage 2B/4

Reviewer:
2nd Reviewer:

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

//0

Page: _Z&ﬁ

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 75\ Sampling dates: 4/ Ve 4

Il. | HRGC/HRMS Instrument performance check <A\ ’ /

I1l. | Initial calibration KA‘

iv. | Routine calibration/I¥ 7@r

v. |Blanks ! AN

V1. | Matrix spike/Matrix spike duplicates 4\'/\/

VII. | Laboratory control samples % L P>
VIIl. | Regional quality assurance and quality control N

IX. | Internal standards /ﬁ/\/

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

XI. | Compourc guantitation and CRQLs ’V\A / Not reviewed for Stage 2B validation.

Xil. | System performance %\ Not reviewed for Stage 2B validation.
Xlll. | Overall assessment of data ﬂ/
XIV. | Field duplicates D=2+SSAN7-02-1BPC, 3+SSAJ3-02-1BPC(GOD140422),

4\]\1 D=4+SA156-3BPC(G0D1 40435)
XV. | Field blanks FB04062010-RZB(G0D120488)FB-04072010-RZD(G0D090441)
M FB-040710-RZC(G0D130519), EB-04122010-RIG3-RZD (G0D140534)
EB-04122010-RIG2-RZB, EB-04122010-RIG1-RZB (G0D140534)
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip biank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent State 4 validation

1 &1 SSANG-02-3BPC Sl e/ ﬁ4¢67/5 21 31
2 | ssAN7-02-1BPC FD 12 &/ 270250»4(5 22 32
3 p| SSAJ3-02-18PC FD 13 23 33
4 gl Sr15638PC_FD™ 14 24 34
5 | SSANG-02-3BPCMS 15 25 35
6 | SSAN6-02-38PcMSD V¥ | 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:
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LDC # MFJ/ VALIDATION FINDINGS CHECKLIST Page.__/of =
SDG # 4 Sfinsh Reviewer: F-

> 2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

Validation Area Yes | No | NA Findings/Comments '

1. Technical holding times

A\

All technical holding times were met.

Cooler temperature criteria was met.

l. GC/MS Instrument performance check

kY

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

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

Was the mass resolution adequately check with PFK?

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

i1 Initial calibration

3

Was the initial calibration performed at 5 concentration levels?

™~

NN N DY NN

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

Did all calibration standards meet the lon Abundance Ratio criteria?

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

IV Continuing calibration: - -~

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

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

NN

Did all routine calibration standards m‘eet‘the lon Al_)tjndance Ratio criter_ia’?

VBlanks

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

Was a method blank performed for each matrix and concentration?

ANANA

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

p pike dup

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

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

Vll. L.aboratory control samples

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

NN

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

DXN-SW90.DOCG version 1.0



LDC #_ 2338 F}/ VALIDATION FINDINGS CHECKLIST Page._<of =
SDG #_28eL ~Zhtl Reviewer:
2nd Reviewer:

Viil. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

IX. Internal standards

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

\ﬁ\)
AN
\

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

X. Target compound identification

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

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

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

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

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

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

f\\\\ NI

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

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

Was an acceptable lock mass recorded and monitored? 7 /

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

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

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

o
.
A
7

Target compounds were detected in the field blanks.

DXN-SW90.DOC version 1.0
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LDC#:23188F21 VALIDATION FINDINGS WORKSHEET Page:_]of 5
SDG#: See Cover Field Duplicates Reviewer:_ Q—

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

YNNA  Were field duplicate pairs identified in this SDG?
YN NA Were target analytes detected in the field duplicate pairs?
Concentration (pg/g) (<50) {pa/a) (pa/g) Qualifications
Compound SSAJ3-02-1BPC 3 RPD Difference Limits (Parent Only)
A 0.22 1.1U 0.88 (<1.1)
B 0.90 5.3U 4.4 (<5.3)
c 0.99 5.3U 4.31 (<5.3)
D 1.2 0.13 1.07 (<5.3)
E 1.1 0.12 0.98 (<5.3)
I-; 1.6 0.41 1.19 (<5.3)
G 5.9 1.4 45 (<11)
H 0.90 0.60 0.3 (<1.1)
| 2.1 0.69 1.41 (<5.3)
J 1.5 0.39 1.1 (<5.3)
K 17 1.2 0.5 (<5.3)
L 22 0.76 1.44 (<5.3)
M 1.5 0.16 1.34 (<5.3)
N 14 0.18 1.22 (<5.3)
o} 3.2 2.7 0.5 (<5.3)
P . 2.1 0.99 1.1 (<5.3)
Q 9.1 7.8 1.3 ( ;11)
Concentration(pglg) | (<50) (pa/g) (pa/g) Qualifications
Compound SSAN7-02-1BPC 2 RPD Difference Limits (Parent Only)
A 2.4 24 0 (=1.1)
B 11 10 1 (<56.3)
c 6.6 5.3 1.3 (<5.3)
D 15 12 3 (=5.3)
E 11 8.6 24 (<5.3)
F 39 35 1
G 40 35 5 (=11)




LDC#:_23188F21 VALIDATION FINDINGS WORKSHEET Page: = of =

SDG#:_See Cover Field Duplicates Reviewer:__ &N—
2nd Reviewer:

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

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

Concentration (pg/g) {<50) (rg/g) (pg/g) Qualifications
Compound SSAN7-02-1BPC 2 RPD Difference Limits (Parent Only)
H 130 170 27
I 160 210 27
J 77 82 6
K 230 250 8
L 200 160 22
M 44 35 23
N 42 21 21 (<5.3) LA _\_j%/,ﬁ
(o} 500 440 13 /
P 270 220 20
Q 1300 1200 8
Concentration (pg/g) (<50) (pg/g) {pg/g) Qualifications
Compound SA156-3BPC 4 RPD Difference Limits (Parent Only)
A 0.15 0.54U 0.39 (<0.54)
B 0.56 2.7U 214 (=2.7)
o] 0.84 2.7U 1.86 (<2.7)
D 0.68 2.7U 2.02 (<2.7)
E 0.81 27U 1.89 (=2.7)
F 1.4 2.7U 1.3 (<2.7)
G 5.6 5.4U 0.2 (<5.4)
H 0.51 0.16 0.35 (<0.54)
I 1.7 2.7U 1 (<2.7)
K 4.1 2.7U 1.4 (<2.7)
L 3.3 2.7V 0.6 (<2.7)
M 1.4 27U 1.3 (<2.7)
N 1.7 2.7V 1 (=2.7)

0 10 1.2 8.8 (z2.7) \pﬁ%



LDC#:_23188F21 VALIDATION FINDINGS WORKSHEET Page:._=of =

SDG#:_See Cover Field Duplicates Reviewer_ 9—
2nd Reviewer:

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

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

Concentration (pa/g) ‘ (<50) (pg/g) (pa/g) Qualifications
Compound SA156-3BPC 4 RPD Difference Limits (Parent Only)
P 5.1 2.7U 24 (<2.7)
Q 25 5.4 19.6 (<5.4) ;_g.&('aéﬁ [—fa( )

VAFIELD DUPLICATES\23188F21.wpd
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SDG #:

LDC #: 2 3/>
g2 AHonA

VALIDATION FINDINGS WORKSHEET Page: / of /
Sample Calculation Verification Reviewer:_ Q)

2nd reviewer:

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

s Eé)N NSA
N N/A

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

Concentration = (A)(L)(DF)

RRF

Df
%S

(AJRRF)(V)(%S)

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

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

Amount of internal standard added in nanograms
(ng)

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

Relative Response Factor (average) from the initial
calibration

Dilution Factor.

Percent solids, applicable to soil and solid matrices
only.

Example:

Sample 1.D. 4 . ﬂ

Conc. = (/455)¢£; (4% ) ( )
71887/ 1. 428310 W78

- s 797 7

Sample ID Compound

Reported Calculated
Concentration Concentration
{ ) ( ) Qualification

RECALCg0.21



LDC Report# 23188G21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 14, 2010

LDC Report Date: May 24, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD160437

Sample Identification

SSA04-01-1BPC
SA106-3BPC
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Introduction

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

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

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the

flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

VALOGINA\TRONOXNG\23188G21.TR4 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD

isomer was less than or equal to 25% .

The exact mass of 380.9760 of PFK was verified. The static resolving power was at least
10,000 (10% valley definition).

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

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

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

The minimum S/N ratio for each target compound was greater than or equal to 2.5 and
greater than or equal to 10 for each recovery and internal standard compound for
samples.

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:

VA\LOGIN\TRONOXNG\23188G21.TR4 4



Extraction

Method Blank ID Date Compound Concentration Associated Samples
0110455MB 4/20/10 2,3,7,8-TCDF 0.31 pd/g All samples in SDG
1,2,3,7,8-PeCDF 0.31 pg/g GOD160437
1,2,3,4,6,7,8-HpCDF 0.30 pg/g

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

Reported Modified Final
Sample Compound Concentration Concentration
SA106-3BPC 2,3,7,8-TCDF 1.4 pg/g 1.4V pg/g

Sample FB-04072010-RZC (from SDG GOD130519) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L All samples in SDG GOD160437

1,2,3,6,7,8-HxCDD 0.74 pg/L.
1,2,3,7,8,9-HxCDD 0.82 pg/L
1,2,3,4,6,7,8-HpCDD 4.2 pg/L
OoCDD 37 po/L

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

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

1,2,3,7,8,9-HxCDF 1.0 pg/L

1,2,3,4,6,7,8-HpCDF 2.1 pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/L
OCDF 6.7 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

VALOGIN\TRONOXNG\23188G21.TR4 5



VIIl. Regional Quality Assurance and Quality Control

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag AorP
SSA04-01-1BPC ¥c-0CcDD 34 (40-135) ocbD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

X. Target Compound ldentifications
All target compound identifications were within validation criteria.

Xl. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag AorP
SSA04-01-1BPC OCDF Sample result exceeded Reported result should be | J (all detects) P
calibration range. within calibration range.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0D160437 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOD160437 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).
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XIl. System Performance
The system performance was acceptable.

Xlll. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOD160437

SDG Sample Compound Flag AorP Reason (Code)
GOD160437 | SSA04-01-1BPC OCDD J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)
OCDF J (all detects)

UJ (all non-detects)

GOD160437 | SSA04-01-1BPC OCDF J (all detects) P Compound quantitation
and CRQLs (e)

GOD160437 | SSAO4-01-1BPC All compounds reported below J (all detects) A Project Quantitation
SA106-3BPC the PQL. Limit (sp)

GOD160437 | SSAO4-01-1BPC All compounds reported as JK (all detects) A Project Quantitation
SA106-3BPC EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0D160437

Modified Final
SDG Sample Compound Concentration AorP Code
GOD160437 | SA106-3BPC 2,3,7,8-TCDF 1.4U pg/g A bl

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

LDC #.__23188G21 VALIDATION COMPLETENESS WORKSHEET Date:&zfsefﬁﬂ’
SDG #__G0D160437 Stage 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 Caomments

Sampling dates: 4’-//49/ /e
/ 7

l. Technical holding times

1. HRGC/HRMS Instrument performance check

1. Initial calibration

IV. | Routine calibration/igyf

V. Blanks

VI. | Matrix spike/Matrix spike duplicates

Qﬂ/j:( aseA- PBrus

VIl. | Laboratory control samples L2
VIIl. | Regional quality assurance and quality control
IX. | Internal standards

X. Target compound identifications

Xl Compound guantitation and CRQLs

XIl. | System performance

XIll. | Overall assessment of data

XIV. | Field duplicates

D 2 AR G [D b

XV. | Field blanks

R -04001p-R2< (£oD 3051 9 )

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

Validated Samples:

1 SSA04-01-1BPC sl \e/e 455M5 21 31
2 SA106-3BPC L 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:

23188G21W.wpd



LDC #: &3/38%.2% VALIDATION FINDINGS CHECKLIST Page. /of =
SDG # _Sea Reviewer:

2nd Reviewer:

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

<

Validation Area es| No | NA Findings/Comments

i. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

il. GC/MS instrument performance check

Was PFK exact mass 380.9760 verified?

7

Were the retention time windows established for all homologues?

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

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

Was the mass resolution adequately check with PFK?

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

f1l. Initial calibration

)

Was the initial calibration performed at 5 concentration levels?

)

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

Did all calibration standards meet the lon Abundance Ratio criteria?

MNAMNMNER LS SNNANENN

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

IV Continuiing calibration

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

A

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

Did all routine calibration standards meetvthe lon Abundance Ratio criterja?

V. Blanks

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

Was a method blank performed for each matrix and concentration?

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

NUNEE NENS

A

Vi Matrix spike/Mat

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

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

VII. Laboratory control samples - . -

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

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

DXN-SW90.DOC version 1.0



LDC # 23 (8&5-'2/ VALIDATION FINDINGS CHECKLIST Page:_=of
SDG#_%ex epiusy Reviewer,  S§—

2nd Reviewer:

VIiI. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

IX. internal standards

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

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

X. Target compound identification

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

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

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

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

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

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

NN NANANEAN

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

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

N

Was an acceptable iock mass recorded and monitored?

XI. Compoind quantitation/CRQLs - -

(RRF) used to quantitate the compound?

Were the correct internal standard (1S), quantitation ion and relative response factor /"
7

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

Field duplicate pairs were identified in this SDG. /

Target compounds were detected in the field duplicates. 7

Field blanks were identified in this SDG.

NN

Target compounds were detected in the field blanks.

DXN-8W90.DOC version 1.0
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LDC #: &5/586;:2/ VALIDATION FINDINGS WORKSHEET Page: /ot /
SDG #:_ 28 E0u gz Sample Calculation Verification Reviewer:

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

Concentration = (A)(.)(DF) Example:
(AL (RRF)(V,)(%S) o
A, = Area of the characteristic ion (EICP) for the Sample |.D. / . 7"
compound to be measured !/
A = Area of the characteristic ion (EICP) for the specific
internal standard
o
R = Amount of internal standard added in nanograms Conc. = { /?44/ ;Zﬁ ) (Zﬁ a ) (
(ng) (52772”) Cpo72 /2.0 3 )497,7)
v, = Volume or weight of sample extract in milliliters (mf)
or grams (g).
RRF = Relative Response Factor (average) from the initial = 4 ? 725‘
calibration ?
Df = Dilution Factor.
%S = Percent solids, applicable to soif and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample ID Compound { ) ( ) Qualification

RECALC90.21



LDC Report# 23188H21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: April 15, 2010

LDC Report Date: May 21, 2010

Matrix: Soil

Parameters: Dioxiné/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOD170488

Sample Identification

SSANG-03-1BPC
SA58-3BPC
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Introduction

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

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

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the

flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

Blank results are summarized in Section V.
Field duplicates are summarized in Section XIV.

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

VALOGIN\TRONOXNG\23188H21.T34 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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
0110455MB 4/20/10 2,3,7,8-TCDF 0.31 pg/g All samples in SDG G0OD170488
1,2,3,7,8-PeCDF 0.31 pg/g
1,2,3,4,6,7,8-HpCDF 0.30 pg/g

VA\LOGIN\TRONOXNG\23188H21.T34 4



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

Reported Modified Final

Sample Compound Concentration Concentration
SA58-3BPC 1,2,3,7,8-PeCDF 0.49 pg/y 0.48U pg/g
1,2,3,4,6,7,8-HpCDF 1.1 pg/g 1.1U pg/g

Sample FB-04072010-RZC (from SDG GOD130519) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZC 4/8/10 1,2,3,4,7,8-HxCDD 0.77 pg/L All samples in SDG GOD170488

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

ocDD 37 pg/L

2,3,7,8-TCDF 0.57 pg/L
1,2,3,7,8-PeCDF 0.96 pg/L
2,3,4,7,8-PeCDF 0.67 pg/L
1,2,3,4,7,8-HxCDF 1.1 pg/L
1,2,3,6,7,8-HxCDF 0.96 pg/L
2,3,4,6,7,8-HxCDF 1.0 pg/L
1,2,3,7,8,9-HxCDF 1.0 pg/L
1,2,3,4,6,7,8-HpCDF 21 pg/L
1,2,3,4,7,8,9-HpCDF 1.5 pg/L
OCDF 6.7 py/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

VIl. Laboratory Control Samples (LCS)

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

VIIl. Regional Quality Assurance and Quality Control

Not applicable.

VALOGIN\TRONOXNG\23188H21.734 5



IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAN6-03-1BPC C-1,2,3,4,6,7,8-HpCDF 38 (40-135) ocDD J (all detects) P
*C-0CDhD 28 (40-135) 1,2,3,4,6,7,8-HpCDF UJ {all non-detects)
1,2,3,4,7,8,9-HpCDF
OCDF
SA58-3BPC *C-1,2,3,4,6,7,8-HpCDF 38 (40-135) ocDhD J (all detects) P
8C.oCcDbD 20 (40-135) 1,2,3,4,6,7,8-HpCDF UJ (all non-detects)
1,2,3,4,7,8,9-HpCDF
OCDF
X. Target Compound Identifications
Raw data were not reviewed for this SDG.
Xl. Project Quantitation Limit
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG GOD170488 All compounds reported beiow the PGL. J (all detects) A
All compounds reported as EMPC were qualified as follows:
Sample Finding Flag AorP
All samples in SDG G0OD170488 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.

XIll. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0OD170488

SDG Sample Compound Flag AorP Reason (Code)
GOD170488 | SSAN6-03-1BPC ocbb J (all detects) p internal standards (%R)
SA58-3BPC 1,2,3,4,6,7,8-HpCDF UJ (all non-detects) (i)
1,2,3,4,7,8,9-HpCDF
OCDF
GO0D170488 | SSAN6-03-1BPC All compounds reported below J (all detects) A Project Quantitation
SA58-3BPC the PQL. Limit (sp)
GOD170488 | SSAN6-03-1BPC All compounds reported as JK (all detects) A Project Quantitation
SA58-3BPC EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOD170488

Modified Final
SDG Sample Compound Concentration AorP Code
GOD170488 SAE8-3BPC 1,2,3,7,8-PeCDF 0.49U pg/g A bl
1,2,3,4,6,7,8-HpCDF 1.1U pg/g

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOD170488

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #:__23188H21 VALIDATION COMPLETENESS WORKSHEET Date:#["ﬂ
SDG #:__G0D170488 Stage 2B Page: / Af s

Laboratory: Test America Reviewer:__Q
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 Caomments

l. Technical holding times Sampling dates: 4/J g//ﬂ
/
Il HRGC/HRMS Instrument performance check /

1. Initial calibration

IV. | Routine calibration/IC¥

V. Blanks , N

VI. | Matrix spike/Matrix spike duplicates [dﬂ 517( A £ ‘/ - M,\aL
VIi. | Laboratory control samples /@9]
VIII. | Regional quality assurance and quality control

IX. | Internal standards

X. | Target compound identifications

XI. Compound quantitation and CRQLs

Xll. | System performance

XIHI. | Overall assessment of data

XIV. | Field duplicates

2z el [P Bl R At

04071 2o (0D 30515 )

XV. | Field bianks

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

Validated Samples:

1 $SANB-03-1BPC =11 0//&4@5/1)%5 21 31
2 | SA58-3BPC l/ 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23188H21W.wpd
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