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AR E R R RN NN

L

Northgate Environmental Management, Inc. June 25, 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 fractions listed below. These SDGs
were received on June 15, 2010. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 23367:
SDG # Fraction
GOE030473, GOE170470, GOE200430 Dioxins/Dibenzofurans

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

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

° NDEP Guidance, May 2006

° USEPA, Contract Laboratory Program National Functional Guidelines
for Superfund Organic Methods Data Review, June 2008

o USEPA, Contract Laboratory Program National Functional Guidelines
for Polychlorinated Dioxins/Diobenzofurans Data Review, September
2005

Please feel free to contact us if you have any questions.

Sincerely,

Efutr

Erlinda T. Rauto
Operations Manager/Senior Chemist
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EDD CHECKLIST Page:_1 of 1

Reviewer: JE
2nd Reviewer: BC

LDC #:_23367
SDG #:_GOE030473, GOE170470, GOE200430

Tronox Northgate Henderson Worksheet

I Completeness - L (9

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

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

111, EDD Lab Anomalies .

Were EDD anomalies identified? X

See EDD _discrepancy

If yes, were they corrected or documented for the client? X lform LDC23367 062410.doc

IV. EDD Delivery

Was the final EDD sent to the client? X

ENN TRONOX 062210-FINAL.DOC version 1 0



Tronox LL.C Facility, PCS, Henderson, Nevada
Data Validation Reports
LDC #23367

Dioxins/Dibenzofurans




LDC Report# 23367A21

Laboratory Data Consultants, Inc.
Data Validation Report

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

LDC Report Date: June 22, 2010

Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOE030473

Sample Identification

EB-04302010-RZB 01:18PM
EB-04302010-RZB 08:10AM
EB-04302010-RZD
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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\23367A21.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 resuit 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
0127403MB 5/7/10 1,2,3,4,6,7,8-HpCDD 0.63 pg/L All samples in SDG GOE030473
OCcDD 2.0 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:

VALOGIN\TRONOXNG\23367A21.TR3 4



Reported Modified Final

Sample Compound Concentration Concentration
EB-04302010-RZB 01:18PM 1,2,3,4,6,7,8-HpCDD 2.9 pg/L 2.8U pg/L
EB-04302010-RZB 08:10AM 1,2,3,4,6,7,8-HpCDD 1.2 pg/L 1.2U pg/L
OocDD 5.7 pg/L 5.7U pg/L
EB-04302010-RZD 1,2,3,4,6,7,8-HpCDD 2.8 pg/L 2.8U pg/L
OCDD 7.2 pg/l 7.2U pg/L

Samples EB-04302010-RZB 01:18PM, EB-04302010-RZB 08:10AM, and EB-04302010-
RZD were identified as equipment blanks. No polychlorinated dioxin/dibenzofuran

contaminants were found in these blanks with the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-04302010-RZB 01:18PM 4/30/10 1,2,3,6,7,8-HxCDD 0.58 pg/L No associated samples in
1,2,3,4,6,7,8-HpCDD 2.9 pg/L this SDG
OoCcDD 15 pg/L
1,2,3,7,8-PeCDF 5.5 pg/L
2,3,4,7,8-PeCDF 3.5 pg/L
1,2,3,4,7,8-HxCDF 7.1 pg/L
1,2,3,6,7,8-HxCDF 7.0 pg/L.
2,3,4,6,7,8-HxCDF 2.0 pg/L
1,2,3,7,8,9-HxCDF 0.81 pg/L.
1,2,3,4,6,7,8-HpCDF 20 pg/L
1,2,3,4,7,8,9-HpCDF 6.1 pg/L
OCDF 40 pg/L
EB-04302010-RZB 08:10AM 4/30/10 1,2,3,6,7,8-HxCDD 0.67 pg/L No associated samples in
1,2,3,7,8,9-HxCDD 0.46 pg/L this SDG
1,2,3,4,6,7,8-HpCDD 1.2 pg/L
OoCDD 5.7 pg/L
1,2,3,4,7,8-HxCDF 0.91 pg/L
1,2,3,6,7,8-HxCDF 0.78 pg/L
2,3,4,6,7,8-HxCDF 0.44 pg/L
1,2,3,7,8,9-HxCDF 0.85 pg/L
1,2,3,4,6,7,8-HpCDF 0.74 pg/L
1,2,3,4,7,8,9-HpCDF 0.68 pg/L
OCDF 2.0 pg/L
EB-04302010-RZD 4/30/10 1,2,3,4,7,8-HxCDD 1.7 pg/L No associated samples in
1,2,3,6,7,8-HxCDD 1.4 po/L. this SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L
1,2,3,4,6,7,8-HpCDD 2.8 pg/L
ocDD 7.2 pg/L
1,2,3,7,8-PeCDF 1.5 pg/L
1,2,3,4,7,8-HxCDF 2.2 pg/L
1,2,3,6,7,8-HxCDF 1.2 pg/L
2,3,4,6,7,8-HXCDF 1.9 pg/L
1,2,3,7,8,9-HxCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 2.4 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L
OCDF “5.0 pg/L
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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) and relative percent differences (RPD) 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 ldentifications

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOEQ30473 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 GOE030473 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

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

Raw data were not reviewed for this SDG.

VALOGIN\TRONOXNG\23367A21.TR3 6



Xil. 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\23367A21.TR3 7



Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOE030473

SDG Sample Compound Flag AorP Reason (Code)
GOE030473 | EB-04302010-RZB 01:18PM | Ali compounds reported J (all detects) A Project Quantitation
EB-04302010-RZB 08:10AM | below the PQL. Limit (sp)

EB-04302010-RZD

GOEO030473 | EB-04302010-RZB 01:18PM | All compounds reported JK (all detects) A Project Quantitation
EB-04302010-RZB 08:10AM | as EMPC - Limit (k)
EB-04302010-RZD

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOE030473

Modified Final
SDG Sample Compound Concentration AorP Code
GOE030473 EB-04302010-RZB 01:18PM | 1,2,3,4,6,7,8-HpCDD 2.9U pg/L A bl
GOE030473 EB-04302010-RZB 08:10AM | 1,2,3,4,6,7,8-HpCDD 1.2U pg/L A bl
OCDD 5.7U pg/L
GOE030473 EB-04302010-RZD 1,2,3,4,6,7,8-HpCDD 2.8U pg/L A bl
OCDD 7.2U pg/L

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
GOE030473

No Sample Data Qualified in this SDG
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LDC #:__23367A21

SDG #:.___GOEQO30473

Laboratory: Test America

Tronox Northgate Henderson
VALIDATION COMPLETENESS WORKSHEET

Stage 2B

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

validation findings worksheets.

Date:

24

Page:_ /of L

Reviewer:

2nd Reviewer: g}___

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

Validation Area

Comments

I Technical holding times

I. HRGC/HRMS Instrument performance check

Sampling dates: ’f‘/gf///

i initial calibration

V. | Routine ca!ibration/N

V. Blanks

ViR Matrix spike/Matrix spike duplicates

vt %e—/\

VII. | Laboratory control samples ../_Csl >
VIil. | Regional quality assurance and quality control
IX. Internal standards

X. Target compound identifications

XI. Compound quantitation and CRQLs

XIl. | System performance

LAl 2o /S AT

Xl | Overall assessment of data

ﬁ"‘z \é\Z (%-Z"g’a-'z/g‘h, i T\

XIV. { Field duplicates

N

xv. | Field blanks 4\/ 2R=] .= . B
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
Validate L}jmples:
M S
1 EB-04302010-RZB 01:18PM | 11 |/ /.272—8 L.Jﬁ 21 31
2 EB-04302010-RZB 08:10AM | 12 ( 22 32
3 EB-04302010-RZD 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:

23367A21W.wpd
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LDC Report# 23367B21

Laboratory Data Consultants, Inc.
Data Validation Report

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

LDC Report Date: June 22, 2010

Matrix: Soil

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B & 4

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOE170470

Sample Identification

SSAK5-04-1BPC
SSAK5-03-1BPC**
SSAK4-02-1BPC
SSAK5-04-1BPCMS
SSAK5-04-1BPCMSD

**|ndicates sample underwent Stage 4 review
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Introduction

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

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

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

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

V:\LOGIN\TRONOXNG\23367B21.T34 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

VALOGIN\TRONOXNG\23367B21.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.

lil. Initial Calibration

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

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

dioxin/dibenzofuran contaminants were found in the method blanks with the following
exceptions:
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Extraction
Method Blank ID Date Compound Concentration Associated Samples
0140389MB 5/20/10 1,2,3,4,6,7,8-HpCDD 0.092 pg/g All samples in SDG GOE170470
OCDD 0.37 po/g
2,3,7,8-TCDF 0.098 pg/g
1,2,3,4,7,8-HxCDF 0.065 pg/g
1,2,3,6,7,8-HXxCDF 0.045 pg/g
2,3,4,6,7,8-HxCDF 0.042 pg/g
1,2,3,7,8,9-HXCDF 0.037 pg/g
1,2,3,4,6,7,8-HpCDF 0.092 pg/g
OCDF 0.14 pgy/g

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

Sample FB-04072010-RZD (from SDG G0D090441) was identified as a field blank. No
polychlorinated dioxin/dibenzofuran contaminants were found in this blank with the
following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples
FB-04072010-RZD 4/7/10 1,2,3,4,7,8-HxCDD 0.89 pg/L All samples in SDG
1,2,3,7,8,9-HxCDD 1.5 pg/L GOE170470
1,2,3,4,6,7,8-HpCDD 2.2 pg/L
ocDbD 8.3 pg/L
1,2,3,4,7,8-HxCDF 1.4 pg/L
1,2,3,6,7,8-HxCDF 1.6 pg/L
2,3,4,6,7,8-HxCDF 1.5 pg/L
1,2,3,7,8,9-HXCDF 1.6 pg/L
1,2,3,4,6,7,8-HpCDF 1.3 pg/L
1,2,3,4,7,8,9-HpCDF 1.4 pg/L.
OCDF 4.1 pg/L

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

VI. Matrix Spike/Matrix Spike Duplicates

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

Not applicable.

IX. Internal Standards

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

Sample Internal Standards %R (Limits) Compound Flag AorP
SSAK5-04-1BPC *C-1,2,3,4,6,7,8-HpCDF 31 (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) 0ocDhD UJ (all non-detects)
’c-0CDD 19 (40-135) 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
SSAK5-03-1BPC** *Cc-0CDD 37 (40-135) ocDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)
UJ (all non-detects)
SSAK4-02-1BPC ®C-1,2,3,4,6,7,8-HpCDF 37 (40-135) 1,2,3,4,6,7,8-HpCDD J (all detects) P
3C-1,2,3,4,6,7,8-HpCDD 36 (40-135) ocbD UJ (all non-detects)
3c-0CDD 15 (40-1835) 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

X. Target Compound Identifications

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

Xl. Project Quantitation Limit

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

exceptions:
Sample Compound Finding Criteria Flag AorP
SS8AK4-02-1BPC 2,3,7,8-TCDF Sample result exceeded Reported result should be |J (all detects) P

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

calibration range.

within calibration range.

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

All compounds reported below the PQL were qualified as follows:
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Sample Finding Flag AorP

All samples in SDG GOE170470 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 GOE170470 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.
XIl. 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.

XIil. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOE170470

sSDG Sample Compound Flag AorP Reason (Code)
GOE170470 | SSAK5-04-1BPC 1,2,3,4,6,7,8-HpCDD J (all detects) P Internal standards (%R)
SSAK4-02-1BPC ocDD UJ (all non-detects) ()

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

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

OCDF

GOE170470 | SSAK5-03-1BPC** ocDD J (all detects) P Internal standards (%R)

UJ (all non-detects) (i)

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

GOE170470 | SSAK4-02-1BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
1,2,3,4,7,8-HxCDF J (all detects) Limit (e)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)

OCDF J (all detects)

GOE170470 | SSAK5-04-1BPC All compounds reported J (all detects) A Project Quantitation
SSAKS-03-1BPC** below the PQL. Limit (sp)
SSAK4-02-1BPC

GOE170470 | SSAK5-04-1BPC .| All compounds reported as JK (all detects) A Project Quantitation
SSAKS5-03-1BPC** ‘EMPC Limit (k)
SSAK4-02-1BPC

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOE170470

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOE170470

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #_ 23367821 VALIDATION COMPLETENESS WORKSHEET Date‘%{/ﬂ
Z10f)

SDG #__GOE170470 Stage ZE%F Page:
Laboratory: Test America Reviewer:  4—

2nd Reviewer: 9:
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

B Technical holding times Sampling dates: S#A (4

I, HRGC/HRMS Instrument performance check ‘}A"‘

Il Initial calibration ‘:A’

iV. | Routine calibration/T§¢ -A'

V. | Blanks A/\/

VI, Matrix spike/Matrix spike duplicates fﬂ/u
VI, | Laboratory control samples d ,Z@ é
VIII. | Regional quality assurance and quality control N i

IX. [ Internal standards m

X, Target compound identifications AL

XI. Compound quantitation and CRQLs éZN

XN, | System performance \A'
XIil. | Overall assessment of data d\
XIV. | Field duplicates M
xV. | Field blanks ’@\/ FR-o4o/=20)0- 2D (&:}‘:’0)04042#! )

T
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 | SSAK5-04-1BPC Sl 11 | L/ AOSR Ta2, |21 31
2 | SSAK5-03-1BPC % 12 22 32
3 SSAK402—1BPC 13 23 33
4 | SSAK5-04-1BPCMS 14 24 34
5 SSAK5-04-1BPCMSD Y15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23367B21W.wpd
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LDC # DDLT B VALIDATION FINDINGS CHECKLIST Page:_/ of ==
SDG #2520 =Dl Reviewer____ G~

2nd Reviewer: ?Qi

Validation Area Yes | No | NA Findings/Comments ’

Method: Dioxins/Dibenzofurans (EPA SW 846 Method 8290

|. Technical holding times

N

All technical holding times were met.

Cooler temperature criteria was met.

1l. GC/MS Instrument performance check

N

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?

111, Initial calibration

Was the initial calibration performed at 5 concentration levels?

Were all percent relative standard deviations (%RSD) < 20% for unlabeled standards
ar_\d < 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?

RN A ENAANA

V- Continuing calibration. =7 L

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

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

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

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?

sp pike diip

\—

{lwere 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 N NN

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?

NERE

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

DXN-SW90.DOC version 1.0



LDC #:Qﬁézé}/ VALIDATION FINDINGS CHECKLIST Page: ~>-of =

SDG# L2 ¢ =Dty Reviewer:

2nd Reviewer:

VIli. Regional Quality Assurance and Quality Controf

Were performance evaluation (PE) samples performed?

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

1X: internal étandards

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?

N

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

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

Did compound spectra contain ali 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

ot

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

ANRNANAVANAN

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?

mp

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?

BTN

System performance 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.

N

Target compounds were detected in the field blanks.

DXN-SW80.DOC version 1.0



Laadbi= 4 124~ FA-IA X AL LA LN Rt Ll \UAN

*uM. ‘PRIOBIBP JOU SE payljenb a1om UOHERUIDUOD YUe|q POYISLU BUY SO SAL UIYIIM SIUBLILIBILOD ||y
INIFNFLVLS ONIMOTIOL FHL A9 A3iFTVND IHIM Q3710410 LON S1INSIH TV "a3IA1ITVND LON FH3IM SLINSIH d310dID

L0 14 (0]
90 2600 (o]
G810 L€0°0 N
120 v00 A
G2Z'0 S¥0'0 L
§Z¢°0 G90°0 b
6v°0 8600 H
g8’ L£°0 9
o0 2600 d

&

uoneaynuap| s|dwes aiueig __ punodwo)
/

~  (XS<) IV :se|dwes peje|oossy elUn 5005
01/52/S :eep sishjeue jue|g 0L/0c/S -9jep uoljoeiixad juelg
‘mojeq uoijeaiyienb aas asea|d ‘sak J| ¢ POIBUILIEJLOD YUB|G POYIOW BU} SEAA VIN N7&
ipawlopad sem uonoesxo ojdWES B JOASUSUM PUE XIJew Uoes Jo) pawlouad YUE|q poylow & Sepn %
&Mue|q poydw e yum pajeioosse sajduies jje a1apn VIN N A
. W/N. Se payiusp| a.e suolsanb s|qeoiidde JON "N, PoJamsuE suoisanb jje 10y mojoq Suoleolenb aes aseg)

- (0628 POUIBN Yd3) suixold SWHH/ODYH :AOHL3IN
1IBMIINDY pug

———F lomalnay . syuelg , J8A0]) 993 # HAS
T1jo 1 .ebed 13FHSHAIOM SONIANI4 NOILVYAITVA 1299€€2 # 0a



pam'gzyd SNIXOIAQ g4\0D4\xouolf\edgyA

.-D:
‘pajosyep Jou se payijenb ssam s)nsal sjdwes asay) ‘sA0qe Pa)SI| SJe UOIBUSIUOD YUB|G Pjal) PAJEIDOSSE SU) SO} SAI) UIL}M SUOIBIUSOUOD punoduiod yjm sajdwes

{INJNILVLS ONIMOTI04 FHL A8 @II4ITVND 3H3IM @3104I0 LON S1LINSIH 17V "A3I41ITvNO LON FHIM SLINSIY 310410

0D

50200 X% V)

2000 vl d

69000 el o)

8000 9l N

52000 gl W

8000 9l 7

2000 vl M

SL¥0°0 €8 )

1100 2z 3

G.00°0 Sl 3

Sv¥00°0 680 o)

XS GZ9-0102.0v0-9 :
uoneoyRusp) sidwes alueig ]malll_
= XG9IV Soldwes pajerossy . JaUIO ] ojesurd / JUelg pald (aUo opid) :2dk3 yuelq potd
— 0l/Z]y :oep Bujdweg
T B/bd  :sjun ajdwes paje|sossy ~ /bd  :s}un yue|

¢Ods siy) ul psihuspl sxuelq piay alepy /N N A

(0628 POUIRIN 9¥8 MS Yd3) sueinjozuaqid/suixold SWYH/ODYH :AOHL

%rum\sm_im puz
T 1 .lomalney s)yuejg pisid JBA0D 89S OJS
\Jmm‘”mmma LIFHSHUOM SONIANIA NOILLVYAITVA : lca/9¢eec # Od1



Ie'06asn

{ ) { ) { )
( ) { ) { )
{ ) { ) { )
{ ) { ) ( )
( ) { ) { )
m Z N S ) { ) { ) { )
A (SP=)SS | TFFEEL TP ) A
/ (—€=) b | ([el-LLgre| (b eF bl ¢Sl <
/ (s> [Pl JE-E) <] ) 4
| ( ) E2l-<l) =]« ) N
| ( ) (SFcd)=Z]]( ) Al
, ( ) (rcl) LI ) > /
Vﬂ«\/ﬂw N M < =) 7+« ) ( ) H 2 /(7
suoneollenD sejdwes peejoossy (sww) ady (snwry) u% (sunwi) u% punodwog " a1 asw/sW ejeq #

asw SH

LSHWI DD ay) uum (adY) seouasayip Jusosed sAne(ss ey pue (4%) SeLeA0dal Juadied asSW/SIN 8yl alem VINNJ) A
{Xiyew yoea jo sejdwes oz A1ene pazjeus QSIW/SIN © SeM vV %
"19)eM / 110S "GSIN/SIN paeloosse ,_
Ue SABY JOU S80p XIBwW yolym o1edipul ‘ou §| (HAS SiUl Ul Xipew yoes o} pazAjeue (QSW) s1eoldnp oxids Xuew pue (SW) axids Xujew e alap VIN N
"W/N. Se paynuap| ale suosanb sjqesyidde joN *,N, pasemsue suolsenb jje 1o} mojeq suonesyienb sss mmmmm

(0628 PowBN 9¥8 MS Yd3) sueinjozusqIQ/sUXOIQ SINHH/ODHH QOHLIW

0> lemainey puz
T Tlsmelney sa1edi[dng oY)ids Xien/a41ds XiijepN JTVT=FZF 4 0as

WQO 7/ .abeyd 1 ATAHQNMHAA CORIARIL RN WAITTWA e



L0l < Syead plepue)s [BUIBjU| ||B OBl N/S aU} SEA

{BUBIID %GE L-0F BU} UM B1oM SSLISA0D8I PIBPUB)S [BUISIUI |[B 81y
*W/N. SB paynuapi ale suonsanb ajqeoijdde JON '.N, PaJamsue suonsenb |8 Joj MOJ8q suofjeoyiienb sas
(0628 PoUIBN 9¥8 MS Yd3) sueinjozusqiq/suixoid SWHH/OOHH ‘QOHLINW

—2="Jameney pUZ
=5 emeiney SPIEpUB}S [EUIoIU]|
T/ 107/ :ebed LIFHSHUOM SONIANI4 NOILVAITVA

B T agodH-8'2'9'5'€'2' 10 || H
Ve d 40Q00H-8'L'9'Y'eTV0u || O
0 QQOXH-B8'L'9'e'2' LDy || 4
N 4AOXH-8'L'Y'ET V0 || 3
I QQ08d-8L€2 +0y || Q
QAOXH6'8°L'€Z 10y || 1 4008d-8'L€2Z'1-0, || O
QaOLY'E€T 1Dy || M aaoLe'l'ezo, || 8
aao0-0q |l I 4001-8'2'€'20q || 'V
pesn Eﬂwv:muw ¥oeyo - spiepue)s |eussiu| L pesf pJepuels XoeyH spJepue}s |euteju|
( )
i A /- T —
| ¢ / ) =2 h
\ ( ) < _
A ) = =
) o= = =a =3
( )
{ ) > = -
( ) > I
TP 27 O[T ) = = (SN ¥
( )
( h ) = | {
7 ( ] ) o< H
! ( ) = = =
( )
= ) T ) 1= —— =
( )
{ ) YAy, 7
L ( v ) s Vad
(-0 -4 )L VYN U &/ 27) = = /
h /m \ suofjeay|end {%SE1-0p W) Aeaossy % plepuelg [euwisy| sous.I8yaY/d] qe ajed #

3id

AV FoZH# ©AS
f<SIFEES #2001




wco_um_so_lmomh 10} J98YSHIOM UONBOULIBA UOB|INO|BO BldWEBS 888  [SUdlIWO)

L
=7 _—an= T7

L \ ——
¢ = 4\%&&/ = g LT S =
et -
suofjeaijiend sojdweg pejwjoossy Bujpui4 q| ejdwes e1eQ #
‘(Aresseoeu J) s10108) JyBlem Aip pue suopnnjp ajdwes | 103|584 0} pejsn(pe e1em STOHD pue uoneluenb punodwo) YN N
Jpunodwos ey eyeuenb 0) pesn (Jyu) siojoe) ssuodsal eAle|ar pue suol uopeluenb (g)) plepuesis [BUIBIUI 1981100 B} BIBM YN NI

' V/N. S8 paynusp| ale suojsanb ajqeo|idde joN ',N, Paiamsus suofisanb |8 1o} mojaq suolsolijenb aas ases|d

(0628 POUIBI 9¥8 MS Vd3) sueinjozueqiQ/suxolq SNYH/ODHH ‘GOHLINW

N JeMeIneY pug
T/ :1emeiney §7OHD peyoday pue uopeljueny punodilio) \3\\3# 5as
I.Nom :eBed LIFHSHHOM SONIANI4 NOILLYAIIVA < # 0d1




12°060710ININOENIXOIaMHM\SOOTdM\:D

"S}insel PojgNoeoa.

B4} JO %0°01 Ulliim 931Be Jou op SNsa) psHods] UsUM Ss[dUlies PSJE|oGSSe pue SUOREORIenD JO TS| 10] 1oUSHIOM SBUpUl UOREIGIED [eniu] Of 185y (sjuswwos

(QQoc-04) 4000

(QQodH-'8'L'9'v'2' 1-0,,) 0A0dH-8'L'9'v'E'2'|

(QaoXH-8'L'9'e'2" 1-0,,) AQOXH-8'2'9'8'E'}

(agol-8'2L'€2-0y) AQOLE'L'EE

(3goL8'2'e'20,) 400L-8'L'ER g

(dgo0o-O;) 4000

(QQ0dH-'8'2'9'v'2'V-0y) QQ0dH-8'2'9'v'E'E"L

(QQOxH-8'2'9'€'2°1-0y) QQOXH-8'L'9'E'S'L

(qaoL-8'L'e'2-0,) AQDL-8'L'E'E

oYl

(Z<” ] Lo =] a) ] g/ QL0 (Lo g (4001-8'2'62-0g,) 400L8'L'E T
€ —Z—o K=/ L=/ | s/ «zs /. {40500, 3000
=4 FZ7L, /7S 7/ el /| & S/ (QQ0dH-'8'2'9''2' 1-0y,) QOdH-8'L'9'V'E'E L
T/ g7 o< "/ o/ <2/ /7 (QQOXH-8','9'8'2'1-0,,) AAOXHB'L'OET' |
P L < =77 o7/ | LF77| L F77 (aQ01-8'2'8'2-05,) QOOLE'2'EZ /X (&@¥/
Nw\“ ¥ o/ = o/ WN / ,*QQ.\ ¢/ (3001-8'2'€'2-0,) 400L-8'2'E'2 —ZH= /.
asH% asH% MEST) | s eSD) (requy) (1enpun) (paepuers Jeuseiu] esueiejel) punodwod eled QI piepuerg
4ud 44y J4y ebeieay || Juy eBeseay uopeaqyed
peje[nojesey pevodey pelejnojeoey peyiodey pele|nojedoey pelodey

SJHY 8y} Jo ueseiy = X
piepue}s feulsiul Jo UopeRuUssUO] = %)
piepuBls [BUIBIUI PalElo0SSB JO BalY = Ty

(X/s) « 001 = QSH%
SpiBpUB}S Jo Jaquinu/s{HY 84} Jo wns = JyY ebwiere

O)*W/(*0) (V) = Juy

'SJHY 8} jo uonelAep prepuBlS = S
‘punodwiod Jo uogesUBIUCY = O
‘punodwos jo valy = "y

:suopejnofes Bumojjoy

ay) Buisn mojaq paiiuapl spunodwoo ayy Joj pajenojeos! siem (QSH%) UOHEIASP plepuels aAne|ed jJusolad pue ‘Jyy obeione ‘(JHY) Jojoe4 esuodsay aAlejRY ey

S5 1eMaINeY PUZ
— TV

7 107 obed

(0628 POUISIN 9¥8 MS Yd3) sueinjozusgig/suxold SWHH/ODHH :QOHLIW

uonesilisp uoljeinoed uolieiqiied jeniu]

/ N\.mm% W # 9ds

I IILIONIUMAR OSRAIART T AIALIWAI™IW A



12'060T1ONQD\OENIXOIGHMHM\SO0AdM\O

"S|iNsal pojenoeoal
3U} JO %0°0} UIYIM B31B% 10U Op s)insal psyiodal USUM SI|dUIES PoJejoosse pue SUOREJHIenD Jo 1] Jo] 1aaUsyioM SBUIpU} UOREIqIB,) SURNoY OF 19j9Y  :SjusWwo)

(a@oo-9) 4000
(QQodH-'8'2'9'v'2'1-0,,) AQOdH-8'2'9'V'E'2’t
) (agoxH-8'2'9'e'2'1-0,) QAOXH-8'2'9'E'2'}
/ . (aorese20,) aOLELET | 4/ /[ )

SH-d KR X L W\ J L @ | KXo | (4a0L-8','8'2-0,,) 40018'2'8'2 75 o4 7S e
=31 =71 a1 0/-1 [=<= 1 1Gao0-3,) 4400
2L WRVA = - | FI'T <ale] (QQ0dH-'8'2'9'%'2'1-0,) AA0SHB'L'IY'ES'
L~ < L= & = | <<=/ 7] (QQOXH8'L'9'E'Z'1-0,,) AQOXHE'2'9'ET' |

—+ ¢ N =d | —= ¢ | L3 | (aaoL-8'2'e'2-0,) Q018282 | /

=L = 4> &¥ o | uT.Q% | (400L-8'2'£20,,) 4A0L8LE2 ¢ “RIHITATEE [ 2
57 = ] | 77 -1 2] ] =</ 0a00-3,) 4600
o = = &« (-] <7 ! <)o ]| (QQ0dH-8'2'9''2'+-0,) AQOIH-BL9VEZ S
= Z 5 Z - | = | < 91} (0QoxH8'2'9'8'2'1-0,,) QOXHB'L'9'ET'}

Z 7 L 7 =" | < 7] L rol (agoLs752,) aoovezse | VW« \W T
< L RI | Kol + 09| (400L-8'2'62-0;,) 400L8L'E Sk
a% Ta% (09) (09) (teuy) (piepueg Jeuleiu) sousiejey) punodwog eleq at piepues #
444 d4y 44y ebeseay uopeiqled
peig|nojedey peuodey peiejnojesey peuodey
L]
plepusls [suladl jo UoieluaduOD = no .UCJOQEOO O UoiiBljuasuUO) = xo
plepus)s [BUlBlUl P2IBIOOSSE JO WalY = Yy ‘punodwod jo valy = *y
4HY UonBIqIEs Buinupuos = JuyY o)W/} (') = Juy
JHY eBBiane UOHRIGED BIUl = JUY OAB  [@IBUM JHY "on8/(44Y - JUY '9M%) , 001 = SduBIEYIA %

:uonenoleo Bumoljop ayy Buisn mojaq payiuapl spunodwos
8L} lo} pajejnojedss aiem sjHy uolieiqies Buinuguoo eyl pue (sJyY) siojoeq ssuodsey sAnejsy sbesane uoneiqIed [eniUl BY) Jo (%) Sousseyip usoled ay)

(0628 Pouey 98 MS Vd3) sueinjozuaqig/suixold SWHH/ODYH :QOHLIW

T2 :eMalinsy puz
L lameinsy UONEDNJIIa/ S)nsay uonelqien auinoy #9as
/ 1o/ abed LITFHSHHOM SONIANI4 NOLLVYAITVA <*# 001




12°060T00SN\06UXOIQ\SISBUSHIOM UOHBPIBAVA

"S}isal pajenoesal oy Jo
%0 01 UM 59JD€ 10U Op S)|11Sal pajjodal UM SS[dUIES Pajeloosse pue SUONEDNIEND JO 151] JOJ 199U SYJOM SDUIPUIY 9EdIaNQ oxias XITEN/SYI0S XHIB 0} Jojoy (S)uswwo)

= > ﬂ\w or | | = ovl | ol || =% SoE 2 == | Soc 3020
LT ¥ | |oe || == <1 e b= =< ) / 400dH6' 8L ET |
<< | = G | b <l |=!! = 71 =2 (17 ] ] aaoXH-8'L'Y'eT'L

4Z=< Xs [ 71z =T | =1l .dﬂ =T] <N Jal | o] a4ea8LEC !

</ </ Ll | &1 Lal |8l | <o === £=go 0 = so= aaoL8Lee

s — %% %3%’“’1 e
ady ady AIBA023Y Juddlad AJaA0D3Y Juadlad ( » <) AWM\W& Jga.ﬂmmll
uoljeJjusduo) uonenuaduoH
—poremoreosd [ POROdey || 9Ieoluny oAIdS XeW || ONuS XIeW | sjdweg paxidg s|dwesg
/

m\qW 'sejdwes GSW/S
Aianodai Jusdsad ajeolidnp axids XulelN = YOSW  A1onc0al jusdsad axids xUje = ¥SI (MAsW + ¥SW)/Z . | HASIN - ¥SW | = dY

pappe axIds = vS
WnsaJ sjdwes = Ys ‘)nsas s|dwes payids = YSS  1IBUM VS/AYS - ¥SS) . 001 = Aionooay %

:uonje|no[es Bumol|o} sy} Buisn
MO}8q paiuapl spunodwod sy} Joy pajenojeoal asem a)eolidnp ayids Xljew pue exids xujew ay} Jo (Qdy) eouslaylq Juadiad aAneey pPue (%) SeLIBA00al Juadiad oy |

(0628 POUIBIN 978 MS Vd3) sueinjozusqicy/suixoid SWHH/OOYH ‘AOHLIW

) w = :Jamalnsy pug

TT—& lemeiney UONEdIIaA synsay sajealdng aIds XIjeN/aqIds Xije MV T34 9as
7107 :ebed LITHSHUOM SONIANI4A NOLLVAITVA \M&wnm%w #0071




12060 TOSOTOBUIXOICIN\SIBBUSHIV AN UUHEPIIEALA

SiNsSal pajenofessl
SUTJO 94,0°01 Ui 99I0€ JOU Op STinsed peyjode] Usym Se[dWes PSjeld0Sse pue SUOHEOIeND 0 3si] 10} 159US3JOM SBUIPUI} 5[dWES [0U0D) AJOJEIOTE | 0} J8jay :sjuswwio)

—— T |

DN AL <= [ 7 3000
—=I1l =1 ! —=I] \ ) JA0UHBBLVEC T
& dl Xl s N \ Ji QaOXHBLVPETT
= =1 —=| ! 27/ Qaoed8LEC T
izl ZIl = | ¥V | o= GaoL8LEe

—peeoeoes ] pepouey || JreJod popodey Seoeg | popodeg|[ . USJ I B0 1 1110 2

WT _ | .

ady AJBA028Y JUSdIad AlaA028Y JUadIdd & ( ) u::onEoo,., -
uonesjuasuo) oppY
TSI 1780 1 S0 1 SO 1 s|dweg pajidg oyidg

£ ,
LEed7/ @ aIso
AioA0001 Juadiad sieoldnp ajdwes [0AU0Y AJojeiogeT = dSOT f1an0o%91 uaolad sjduwes joauod Ajoesoqe = SO (@sD1+SO1/2.1AsS01-S071=Ady

pappe aids = VS
uonenusouoo a|dwes paxyidsg = DSS  9JBUM VS/OSS . 001 = A18n00ey %

:uone|Nojea Buimo||o} 8y} Bulsn mojeq paiusp! spunodwiod auy} Jo}
paje|nojecal aiam (ajgeoy|dde 1) eyedldnp a|dwies jou00 Alojeloqe| pue ajdwes j0Juod Kojeloqe; ey} Jo (AdH) ouadsyi Jusdiad sAlesy pue (Y%) selanooasuaolad ay |

(0628 POUWIBIN 9¥8 MS Vd3) sueinjozusqid/suixolq SN/OO ‘QOHLIN

T T uemainay puz

-Jamalney UONEILIGA Sjinsoy o|dWES [0JU0) AlojeioqeT # 9Qs
:obed LIFHSHUOM SONIANIA NOILLVAITVA # 00N




120610 L\0BNIXOIAVIHM\SI0AdM\:0

plepusis Aienooeifjeuleiul = §

#8668 = 4
£06596'9E = 10, §SEC00'EL = O,
£98896'VE = [Og 00000021 = O
S16066'GL = O 628200} = H
pesn elem sessBL J)pjionu Buimolio} ey) ()
Md4d ‘989 001 [8226°08¥]
34ao0 O%10:°10s5°HO +IN SGS/'ShP
(s) aaoxH 20104 196H ' Ocs P+ 6258'€0Y
() aaoxH 20106510555 H? e 2+ 65S8°10P
mmw”u Nmm__wauoa”_._mo v+ Lz18°168
610 H 'O Z+IN 9518°688
(s} 4aoxH Ol0:°10s:°H? Oy 2+ 0l98°'s8¢
(S) 4a0xH 0%10s7H Dy, W 6£98°68€
JA0XH 010" 10:°H'D P+ 8.18'S.¢e
400xH 010 10s°H*0 Z+NW 8028'€.€ €
M4d i ko) pleloxl [z626'¥5¢]
"o 2dQqodH 010:°10s"H'O 2+ ¥.6/'60%
Mdd 40 Y001 [szz6°22h] (s) agoed 2040 £%105°H O r+N 6168'69¢
34aoq . mw_ozw_ogso v+ SLL9°ELS (s) aaoed 2010:£"10s:"H? O 2+ 6v68'29€
{s) aagoo 0 10°10s:% el v+ 0SLL' MY agoed %0%0£10s"H* 0 v+ 9158°/S€
(8) aaoo m_ms“_wseme 2+ 0822'69% aagoed 0104"19se°H*O 2+ ovee'sse
aaoo 01047100 v+ 8v€.'65F (s) 4a08d 0105105 H Oy A 0.68°55E
aaoo om_os“_ogw 0 2+ LL8L°LSY (s) 4a0ed 040 10%"H Og, 2+ 0006’18
4a00 o) _osh_osmwo v+ 6664 'EtY 4002d 0%0:510:"H0 v+ 29S8’ LYE
4000 0l0:£10s:2'0 2+ 82hL Ly S 4008ed 010" 105" H?'O 2+ /6S8°68¢ 2z
y Mdd o :uho MO0 [8226°0¢¥] Mdd 4% pleley [2626'vsel
+ . L1 ¥ 42} .
Fo | o) o
¢ OH’ 010:%10se"HZ Ot Z+NW 8E€6'6E€
(s) agodH OI0& 105eH™ Dt Z+W 6918°geY (s) aaoL “0"10s"H™ Oes W 89€6'I6E
agodH Nmom_oaw_oaxeo v+IN 18L2°52¥ aaol %010,510s"H*D Z+IN 9c68°12¢
agodH 0104%105H*0 2+ L9L0°82y aaol ‘0"10s’H™0 W S968'61¢
4Q0dH OIDu5710gH O, Z+I 0228'6LY (s) 4001 Ol 105" H O, Z+W 68€6°21€
(s) 400dH 0“10gsH*' 0, W 0S28°LIY (s) 4oL 0"10ss"H* 0, W 6IY6'SIE
400dH 010 10H "0 v+ 88.L'60F 4001 010105 H**O ZHN £868'S0E
4009H 0104%10geH™0 Z+IN 818L°L0F 4 4001 e)feRY Tike] W 9106'60€ I
elA|euy uojysodwo) jejuewe|y qj uoj wSSEN ejeinooy J0yduoseq e)fjeuy uoplisodwo |ejuewe|z al uoj wSseul ejeinooy Jo0)duoseq

eanAnd/ennALl 10 eieipitv aIULI/ARULL 1IAT RaIAMIIARE ellAl




LDC #2337 R=]
SDG #:

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page: [of /
Q—

Reviewer:

2nd reviewer:

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

/N NA
¥V N NA

Concentration = (A){I.}({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 (mi)
or grams (g).

= Relative Response Factor (average) from the initial
calibration

= Dilution Factor.

= Percent solids, applicable to soil and solid matrices
only.

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?

Example:

Sample 1.D. = , A—

Core. = (S8 (220 )
-(?2.4278000” p4ﬁ)(/04 7 37

T

Sample ID Compound

Reported Calculated
Concentration Concentration

( ) ( )

Qualification

RECALC90.21



LDC Report# 23367C21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, PCS, Henderson, Nevada
Collection Date: May 18, 2010

LDC Report Date: June 22, 2010

Matrix: Water

Parameters: Dioxins/Dibenzofurans

Validation Level: Stage 2B

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOE200430

Sample Identification
EB-05182010-RZC
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions

and reanalysis as applicable. The analyses were per EPA SW 846 Method 8290 for
Polychlorinated Dioxins/Dibenzofurans.

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

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

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

Blank results are summarized in Section V.
Field duplicates are summarized in Section XIV.

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

VALOGIN\TRONOXNG\23367C21.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 faise 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:

VALOGIN\TRONOXNG\23367C21.TR3 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0140358MB 5/20/10 1,2,3,6,7,8-HxCDD 0.59 pg/L All samples in SDG GOE200430
1,2,3,7,8,9-HxCDD 0.56 pg/L
1,2,3,4,6,7,8-HpCDD 0.91 pg/l.
OoCcDD 2.8 pg/L.
2,3,7,8-TCDF 0.93 pg/L
1,2,3,4,7,8-HxCDF 0.68 pg/L
1,2,3,6,7,8-HxCDF 0.82 pg/L
2,3,4,6,7,8-HxCDF 0.67 pg/L
1,2,3,4,6,7,8-HpCDF 1.2 pg/L
OCDF 21 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-05182010-RZC 1,2,3,7,8,9-HxCDD 2.7 pg/L 2.7U pg/L

Sample EB-05182010-RZC was identified as an equipment blank. No polychlorinated
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-05182010-RZC 5/18/10 1,2,3,4,7,8-HxCDD 1.8 pg/L No associated samples in
1,2,3,6,7,8-HxCDD 3.0 pg/L this SDG
1,2,3,7,8,9-HxCDD 2.7 pg/L
1,2,3,4,6,7,8-HpCDD 22 pg/L
OoCDD 120 pg/L
2,3,7,8-TCDF 9.0 pg/L
1,2,3,7,8-PeCDF 9.8 pg/L
2,3,4,7,8-PeCDF 6.5 pg/L
1,2,3,4,7,8-HxCDF 28 pg/L
1,2,3,6,7,8-HxCDF 19 pg/L
2,3,4,6,7,8-HxCDF 6.5 pg/L
1,2,3,7,8,9-HxCDF 3.9 pg/L
1,2,3,4,6,7,8-HpCDF 61 pg/L
1,2,3,4,7,8,9-HpCDF 25 pg/L
OCDF 150 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.
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VIl. Laboratory Control Samples (LCS)

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

Viil. Regional Quality Assurance and Quality Control
Not applicable.

IX. Internal Standards

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

Raw data were not reviewed for this SDG.

Xl. Project Quantitation Limit

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

Sample Compound Finding Criteria Flag AorP
All samples in SDG 2,3,7,8-TCDF 2nd column confirmation | This compound must be - None P
GOE200430 was not performed for confirmed on the 2nd
this compound. column per the method.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG GOE200430 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 GOE200430 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC).

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

XlIl. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, PCS, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOE200430

SDG Sample Compound Flag AorP Reason (Code)
GOE200430 | EB-05182010-RZC 2,3,7,8-TCDF None P Project Quantitation
Limit (o)
GOE200430 | EB-05182010-RZC All compounds reported J (all detects) A Project Quantitation
below the PQL. Limit (sp)
GOE200430 | EB-05182010-RZC All compounds reported JK (all detects) A Project Quantitation
as EMPC Limit (k)

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GO0E200430

Modified Final
SDG Sample Compound Concentration AorP Code
GOE200430 EB-05182010-RZC 1,2,3,7,8,9-HxCDD 2.7U pg/L A bl

Tronox LLC Facility, PCS, Henderson, Nevada

Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
GOE200430

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #:_ 23367C21 VALIDATION COMPLETENESS WORKSHEET Date:%ﬂgéﬁ
SDG #__GOE200430 Stage 2B Page: /ot "/
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 Commentis
. Technical holding times Sampling dates: k) 7/87/ﬁ
‘ V4
I HRGC/HRMS Instrument performance check ‘?A’"

. Initial calibration

IV. | Routine calibration/i{
7

V. Blanks

VI. | Matrix spike/Matrix spike duplicates )\e(/(je— ﬁzb;'{f:e//k
VII. | Laboratory control samples ACSI Z§ \ \
VIil. | Regional quality assurance and quality control ‘

IX. | Internal standards

X. Target compound identifications

X|. | Compound guantitation and CRQLs

AH&M\\D@ — N\l B (=)

Xli. | System performance

ﬁ?z»zfzzﬁlé 7

X, | Overall assessment of data

Z |

XIV. | Field duplicates

S

=R =)

XV. | Field blanks

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

Validated Samples:

1| EBostg2otorze N1 O/ LO2ECSBALLS |21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

23367C21W.wpd
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