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Laboratory Data Consuliants, Inc.

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009

LA bbb baAS

[ e Y — Phone 760.534.0437 Web www.lab-data.com Fax 760.634.0439

Northgate Environmental Management, Inc. December 20, 2010
1100 Quail Street Ste. 102

Newport Beach, CA 92660

ATTN: Ms. Cindy Arnold

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

Dear Ms. Arnold,

Enclosed is the revised data validation report for the fraction listed below. Please replace
the previously submitted report with the enclosed revised report.

LDC Project # 24445:
SDG # Fraction
G0I140549 Dioxins/Dibenzofurans

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

Sincerely,

ity

Erlinda T. Rauto
Operations Manager/Senior Chemist

VALOGIN\TronoxNG\PCS\24445REV. wpd
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Laboratory Data Consultants, Inc.

7750 El Camino Real, Ste. 2L Carisbad, CA 92009

Thbb AL ALALALGL

Dc Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439

Northgate Environmental Management, Inc. December 8, 2010
1100 Quail Street Ste. 102

Newport Beach, CA 82660

ATTN: Ms. Cindy Arnold

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

Dear Ms. Amold,

Enclosed are the final validation reports for the fraction listed below. These SDGs
were received on October 27, 2010. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 24445:
SDG # Fraction
GOH120523, GOH280490, G010205623, G0I140549 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

L 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 fo contact us if you have any questions.
Sincerely,

Erlinda T. Rauto
Operations Manager/Senior Chemist

- VMLOGIN'TronoxNG\PCS\24445COV.wpd
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EDD CHECKLIST Page:_ 1 ofl
LDC #:._244435 Reviewer: JE
SDG #:._GOH120523, GOH280490, G01020523, G0I1140549 2nd Reviewer: BC

Tronox Northgate Henderson Worksheet

Findings/Comments

I. ;Complete_rie”s'

Is there an EDD for the associated Tronox validation report?

RO

II EDD,Qualifier Population

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

Were EDD anomalies identified? X

. See EDD_discrepancy_
If yes, were they corrected or documented for the client? X |form LDC24445 120710.doc

Iv. Eﬁﬂ:Delntery

Was the final EDD sent to the client? X

EDD_TRONOX_120710-FINAL.DOC version 1.0



LDC Report# 24445A21

Laboratory Data Consultants, Inc.
Data Validation Report

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

Henderson, Ne_vada
Collection Date: - August 9, 2010
LDC Report Date: December 7, 2010
Matrix: Soil/Water
Parameters: Dioxins/Dibenzofurans
Validation Level: Stage 2B & 4
Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): GOH120523
Sample Identification

SSAQ4-08-10BPC**

SSAQ4-08-10BPC_FD

SSAQ4-08-1BPC

SS5AQ4-08-5BPC
EB-08092010

*Indicates sample underwent Stage 4 review

VALOGIN'TRONOXNG\PCS\24445A21_T34.D0C 1



Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data Review/Validation.
(BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, Henderson, Nevada
(June 2009), NDEP guidance (May 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 [aboratory deviation from a specified protocol or is of technical advisory nature.

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

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

VALOGIN'TRONOXNG\PCS\24445A21_T34.D0C 2



The following are definitions of the data qualifiers:

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

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

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

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

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

negatives or false positives.

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

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

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

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

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

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

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

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

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

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

VALOGINYTTRONCOXNGYPCS\24445A21_T34.D0C



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.

ll. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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

IlL. Initial Calibration

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

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

The ion abundance ratios for alt 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:

VIALOGINTTRONOXNG\PCS1\24445A21_T34.D0C 4



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0228254-MB 8M16M0 1,2,3,8,7,8-HxCDD 2.5 poll All water samples in SDG

1,2,3,7,8,9-HxCDD 2.0 pg/L GOH120523
1,2,3,4,6,7,8-HpCDD 2.6 pg/l

OCcDD 7.7 polL

1,2,3,7,8-PeCDF 2.5 pglL

1,2,3,4,7,8-HxCDF 1.9 pg/L

1,2,3,6,7,8-HxCDF 1.9 pg/L

2,3,4,6,7,8-HxCDF 1.5 pgiL

1,2,3,7,8,9-HxCDF 2.6 palL

1,2,3,4,6,7,8-HpCDF 2.7 poiL

1,2,3,4,7,8,9-HpCDF 2.0 pg/L

OCDF 3.7 pgilL

0228363-MB 8/16/10 1,2,3,7,8,9-HxCDD 0.12 pg/g All soil samples in SDG

1,2,3,4,6,7,8-HpCDD 0.096 pglg GOH120523

OCDD 0.80 pa/g

1,2,3.4,7,8-HxCDF 0.064 pgfg

1,2,3.4,6,7,8-HpCDF 0.26 pa/g

1,2,3,4,7,8,9-HpCDF 0.087 pg/g

OCDF 0.16 pa/g

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

: Reported Maodified Final
Sample Compound Concentration Concentration
EB-08092010 1,2,3,6,7,8-HxCDD 1.6 pg/l 1.6U pg/l.
1.2,3,7,8,9-HxCDD 1.2 poll 1.2Upgll -
1,2,3,4,6,7,8-HpCDD 24 pglL 2.4U paiL
OCcDD : 4.3 pg/L 4.3U pg/l
1,2,3,7,8-PeCDF 11 paiL 11U pg/L.
2,3,4,6,7 8-HxCDF 2.6 pglL 2.8U pgfl.
1,2,3,7.8,9-HxCDF 2.5 pg/L 2,5U pg/L
1,2,3,4,7,.8 9-HpCDF 10 pg/L 10U pglL

Sample EB08092010 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
£B08092010 8/8/10 1,2,3,4,7,8-HxCDD 1.1 pg/L All soil sarmples in SDG

1,2,3,6,7,8-HxCDD 1.6 pa/L GOH120523

1,2,3,7,8,8-HxCDD 1.2 pg/l

1,2,3,4,6,7,8-HpCDD 2.4 pg/lL

OCDD 4.3 pg/l

2,3,7,8-TCDF 5.7 pa/l.

1,2,3,7,8-PeCDF 11 pgfL

2,3,4,7,8-PeCDF 6.9 pg/l.

1,2,3,4,7,8-HxCDF 14 pg/L

1,2,3,6,7,8-HxCDF 11 pg/L

2,3,4,6,7,8-HxCDF 2.6 pg/l

1,2,3,7.8,9-HxCDF 2.5pg/l

1,2,34,6,7,8-HpCDF 2.7 pa/L

1,2,3,4,7,8,9-HpCDF 10 pafit

OCDF 48 pg/L

VALOGINYTRONOXNG\PCS\24445A21_T34.00C 5




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

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

VIl. Laboratory Control Samples (LCS)

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

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
SSAQ4-08-1BPC 3c-oCcDD | 35(40-135) ocDDp J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

SS5AQ4-08-5BPC Be-ocoD 21 (40-135) OCDD J (all detects) P
W (all non-defects)
OCDF J (all detects)

W (all non-detects)

X. Target Compound Ildentifications

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

Xl. Project Quantitation Limit

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

VALOGINITRONOXNG\PCS\24445A21_T34.00C



Sample Compound Finding Criteria Flag AorP
S5AQ4-08-10BPC*™ 1,2,3,4,6,7,8-HpCDF | Sample result Reported result should J (all detects) P
1,2,3,4,7,8,9-HpCDF | exceeded calibration | be within calibration J (all detects)
QCDF range, range. J (all detects)
§8AQ4-08-10BPC_FD | 1,2,3,4,6,7,8-HpCDF | Sample result Reported result should J (all detects) P
$5AQ4-08-1BPC OCDF exceeded calibration - be within calibration J {all detects)
range. range.
55AQ4-08-5BPC OCDF Sample result Reported result should J {all detects) P
exceeded calibration | be within calibration
range. range.
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG GOH 120523 All compounds reported below the PQL. - J (all detects) A
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP

All samples in SDG
GOH120523

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

JK (all detects)

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

XIl. System Performance

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

XIll. Overall Assessment of Data

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

XV, Field Duplicates

Samples SSAQ4-08-10BPC** and SSAQ4-08-10BPC_FD were identified as field
duplicates. No polychlorinated dioxins/dibenzofurans were detected in any of the samples
with the following exceptions:

VALOGINITRONOXNG\PCS\24445A21_T34.DOC



Concentration (pg/g)
RPD Difference
Compound §5AQ4-08-10BPC S8AQ4-08-10BPC_FD (Limits) {Limits) Flags AorP
2,3,7,8-TCDD 3.6 2.7 29 (=50) - - -
1,2,3,7,8-PeCDD 23 16 36 (s50) - - -
1,2,3,4,7,8-HxCDD 15 12 22 (=50) - - -
1,2,3,6,7,8-HxCDD 13 25 63 (=50} - J (all detects) A
1,2,3,7.8,9-HxCDD 17 12 34 (£50) - . -
1,2,3,4,6,7,8-HpCDD 120 110 9 (s50) - - -
oceD 190 180 5 (s50) - - -
2,3,7,8-TCDF 120 99 179 (s50) - - -
1,2,3,7,8-PeCDF 480 380 17 (s50) - - -
2,3,4,7,8-PeCDF 220 190 15 (<50) - - -
1,2,3,4,7,8-HxCDF 670 650 3 {<50) - - -
1,2,3,6,7,8-HxCDF 670 580 13 (250) - - -
2,3,4,6,7,8-HxCDF 150 150 0 (=50} - - -
1,2,3,7,8,9-HxCDF 110 98 12 (=50} - - -
1.2,34,6,7,8-HpCDF 2700 2700 0 (=50) - - -
1,2,3,4,7,8,9-HpCOF 1100 1100 0 (550) - - -
OCDF 12000 13000 8(=50) - - -
8

VILOGINITTRONCXNGIPCS\24445A21_T34.00C



Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG GOH120523

SSAQ4-08-10BPC_FD

3DG Sample Compound Flag AorP Reason (Code}
GOH120523 | SSAQ4-08-1BPC OoCcDD J (all detects) P Internal standards
S5AQ4-08-5BPC UJ (all non-detects) (%R) (i}
OCDF J (all detects)
UJ (all non-detects)
GOH120523 | SSAQ4-08-10BPC** 1,2,3,4,6,7,8-HpCDF J (all detects) P Project Quantitation
1,2,3,4,7.8,9-HpCDF J (all detects) Limit (exceeded
OCDF J (all detects) range) (e)
GOH120523 | SSAQ4-08-10BPC_FD 1,2,3,4,6,7,8-HpCDF J (all detects) P Project Quantitation
35AQ4-08-1BPC OCDF J (all detects) Limit (exceeded
range) {e)
GOH120523 | SSAQ4-08-5BPC QCDF J (all detects) P Project Quantitation
Limit (exceeded
range) ()
GOH120523 | SSAQ4-08-10BPC* All compounds reported J (all detects) A Project Quantitation
S55AQ4-08-10BPC_FD below the PQL. Lirnit {sp}
S5AQ4-08-1BPC
S5AQ4-08-5BPC
EB-08092010
GOH120523 | SSAQ4-08-10BPC* All compounds reported JK (all detects) A Project Quantitation
SSAQ4-08-10BPC_FD by the lab as estimated Limit (k)
SSAQ4-08-1BPC maximum possible
S5AQ4-08-5BPC concentration (EMPC)
EB-08092010
GOH120523 | S5AQ4-08-10BPC 1,2,3,6,7,8-HxCDD J (all detects) A Field duplicates

{RPD) (fd)

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
GOH120523

Modified Final
SDG Sample Compound Concentration AorP Code
GOH120523 EB-08092010 1,2,3,6,7,8-HxCDD 1.6U pg/L A bl
1,2,3,7,8,9-HxCDD 1.2U pgiL
1,2,3,4,6,7,8-HpCDD 2.4U pgiL
CCDD 4.3U pg/L
1,2,3,7,8-PeCDF 11U pgit
2,3,4,6,7,8-HxCDF 2.6U pgiL.
1,2,3,7,8,9-HxCDF 2.5U pg/l.
1,2,3,4,7,8,9-HpCDF 10U pgiL

VALOGIN'TRONCXNGWPCS124445A21_T34.D0C 9



Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G0H120523

No Sample Data Qualified in this SDG

VALOGINV'TRONOXNG\PCS\24445A21_T34.00C 10
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LDC
SPG

#.__24445A21

#_ GOH120523

VALIDATION COMPLETENESS WORKSHEET

Laboratory: Test America

Tronox Northgate Henderson

Stage 2B/4

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

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

validation findings worksheets.

Date: f}//(ﬂ //]0

Page:_/bof /
Reviewer:
2nd Reviewer: Lo e
J

Validation Area Comments
l. Technical holding times A Sampling dates: % Q \ 7
. HRGC/HRMS Instrument performance check A
I, | Initial calibration ' A
IV. | Routine calibration4Cv— -
V. | Blanks oW
VI. | Matrix spike/Matrix spike duplicates N (‘/\\‘ v >k “ L“'Vo
VIl. | Laboratory control samgples A LY ‘ \
VIl | Regional quality assurance and guality control N
IX. | Internal standards S
X. | Target compound identifications A Not reviewed for Stage 2B validation.
Xl. [ Compound guantitation and CRQLs . A Not reviewed for Stage 2B validation.
Xll. | Systern performance A Not reviewed for Stage 2B validation.
Xlll. | Overall assessment of data A
XIV. | Field duplicates S O = hL2
XV. | Field blanks S\ Fp = 6
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples; ** Indicates sample underwent Stage 4 validation

SOl 4 o

1_y | S5AQ4-08-10BPC** Tl erno1Hs” 21 31
2 || s5AQ4-08-10BPC_FD 1'51 022 B 22 32
3 ' | ssa04-08-18PC 13 23 33
4 \|ssAq4-085BPC v 14 24 34
5 *#{EB-08092010 15 25 35
8 16 26 36
7 17 27 37
8 18 28 38
9 19 |29 39
10 20 30 40
Notes:

24445A21W.wpd



oS A
LDC #; VALIDATION FINDINGS CHECKLIST Page._/ of__f

SDG#_ v Cpes g Reviewer;
Fd .
2nd Reviewer:

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

Validation Area Yes | No | NA Findings/Comments

| Teckiiical-Holding times 5. . -

All technical holding times were met.

\ [N

Cooler temperature cnterla was met

It GCIMS Inslrumeni performance check.’

Was PFK exact mass 380.9760 verified?

NE

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 adequaltely check with PFK?

NI

Was the presence of 1 2,89 TCDD and 1 3,46 8-PeCDF verified?

lll Initial callbratlon

\

Was the initial calibration performed at 5 concentration Ieveis?

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?

\ YD

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

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

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

NI

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

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

vahdatlon completeness worksheet?

-a-'-“s' T

e
sp%EelMalrlx,sglkél’du'p

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 wﬂhln the QC Imifs?

U

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 limifs?

DXN-S8W90.DOC version 1.0



S AL
LDC #: 244‘{’\ ] VALIDATION FINDINGS CHECKLIST Page:  Zof -
SDG #___«tt cotn Reviewer:
4 2nd Reviewer:

Vil Begional Quality Assiirancé and Quality Control

Were perdormance evaluation {PE) samples performed?

AR

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

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

N

Was the minimum S/N ratio of ali infernal standard peaks > 107

R R R | ST

For 2,3,7.8 substituted congeners with associated labeled sfandards, 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, w‘ere the
relative retention times of the two quantiitation peaks within 0.005 time units of the
RRT measured in the routine calibration?

Far 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 fons listed in the table attached?

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

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

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

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

NN A AYAYANAN

Was an acceplable lock mass recorded and monitored?

oM poUna quAniitation/CRAL

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

Were compound gquantitation and CRQLs adjusted to reflect all sample ditutions and
dry weight factors applicable {o level 1V validation?

P e T
XIE YS! enﬁge[{. ormarncessi

AR R A ATRIAACT

System performance was found to be acceptable.

P TR
4

B e

.r"gi'j.ﬂn- S
e »5%2.5£§r{¢(ﬁ%§§£aea.u%§hl-:ag*ﬁeﬁ

Overall assessment of data was found to be acceptable.
ayon T L

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-SW80.D0C version 1.0
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LDC#:24445A21 VALIDATION FINDINGS WORKSHEET
Field Duplicates

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

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

2nd Reviewer:

Page: [ of _/

Reviewer:

(49)

=1

—?_

Concentration (pgla) %RPD (palg} (rola) Qualifications

Compound 1 2 <50 Difference Limits {Parent Only)
A 3.6 27 29
B 23 16 36
C 15 12 22

D 13 25 63 A / A
E 17 12 34
F 120 110 <]
G 190 180 5
M 120 98 19
| 450 380 17
d 220 190 15
K 670 650 3
L 670 580 13
M 150 1580 4]
N 110 98 12
C 2700 2700 1]
P 1100 1100 4]
Q 12000 13000 8

VAFIELD DUPLICATES\24445A21 .wpd
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LDC #: ZW""’:AZ’/
SDG#:///‘-‘ & w i

VALIDATION FINDINGS WORKSHEET Page:_ / of /

Sample Calculation Verification Reviewer:

2nd reviewer: ’1 /

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

Y Woere all reported results recalculated and verified for all level IV samples?
Y/ N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results?
Concentration = (A )DF) Example:
(AL RRFNV)(%S)
A, Area of the characteristic ion (EICP) for the Sample 1,D. + / - . Qr > 7,X - 7':&,0 L
compeound 1o be measured
A, Area of the characteristic fon (EICP) for the specific
internal standard L) .
1 Amount of internal standard added in nanograms Conc. = ( ’:/177 V!{D ) (299 ) ( 3
(ng) 20827000 C gy M o3 0. 4/
v, Volume ar weight of sample extract in milldliters (mi)
or grams (g).
RRF Relative Response Factor (average) from the initial = 2.6 (J % /
calibration ?"
Df Dilution Factor.
%S Percent solids, applicable to soil and solid matrices
only.
Reported Calculated
Conceantration Concantration
# Sample 1D Compound { ) ( ) Quaiification
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LDC Report# 24445B21

Laboratory Data Consdltants, Inc.

Project/Site Name:

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

Laboratory:

Data Validation Report

Trdnox LLC Facility, PCS Additional Sampling,
Henderson, Nevada

August 26, 2010
December 8, 2010
Soil
Dioxins/Dibenzofurans
Stage 2B & 4

TestAmerica, Inc.

Sample Delivery Group (SDG): GOH280490

Sample Identification

BDT-2-8-20-10BPC
BDT-2-S-20-12BPC
BDT-2-5-20-14BPC**
BDT-2-S-20-2BPC
BDT-2-S-20-4BPC
BDT-2-5-20-6BPC
BDT-2-S-20-6BPC_FD
BDT-2-S-20-8BPC

- BDT-2-5-15-10BPC
BDT-2-S-15-12BPC
BDT-2-5-15-14BPC**
BDT-2-S-15-2BPC
BDT-2-S-15-4BPC
BDT-2-8-15-6BPC
BDT-2-5-15-8BPC
BDT-2-S-15-2BPC_FD

BDT-2-S-20-10BPCMS
BDT-2-S-20-10BPCMSD

**Indicates sample underwent Stage 4 review

VALOGINATRONOXNGIPCS\24445821_T34,D0C
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Introduction

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

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

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

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

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

VALOGINITRONOXNG\PCS\24445821_T34.D0C



The following are definitions of the data qualifiers:

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

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

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

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

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

negatives or false positives.

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

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

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

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

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

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

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

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

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

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

VALOGINATRONOXNGIPCS\24445B21_T34.D0C



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

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

II. HRGC/HRMS Instrument Performance Check
Instrument performance was checked at the required daily frequency.
Retention time windows were established for all homologues. The chromatographic
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD
isomer was less than or equal to 25%.
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 [abeled 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:

VALOGINATRONOXNG\PCS\24445B21_T34,D0QC



Extraction
Method Blank ID Date Compound Concentration Associated Samples
0257312-MB 9/14/10 1,2,3,4,6,7,8-HpCDD 0.081 pg/g All samples in SDG
ocDD 1.4 pafg GOH280490
1,2,3,4,6,7,8-HpCDF 0.089 pg/g
OCDF 0.23 pg/g

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

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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

VIl. Laboratory Control Samples (LCS)

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

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

Allinternal standard recoveries were within QC limits with the following exceptions:

Sample Internal Standards %R {Limits) Compound Flag . AorP
BDT-2-8-20-10BPC B¢ 0CDD 30 (40-135) | CCDD J (all detects) P
*C-1,2,3,4,6,7,8-HpCDF | 37 (40-135) | OCDF UJ (all non-detects)
1.2,3,4,6,7,8-HpCDF
1.2,3,4,7,8,9-HpCDF
BDT-2-3-20-14BPC** | ¥C-0CDD . 37 (40-135) [ OCDD J {all detects} P
¥C-1,2,3,4,6,7,8-HpCDF | 39 (40-135) | OCDF UJ (all nan-detects)
1,2,3,4,6,7 8-HpCDF
1,2,3,4,7,8,9-HpCDF
BDT-2-S-15-10BPC | °C-1,2,3,4,6,7,8-HpCDF | 38 (40-135) | 1,2,3,4,6,7.8-HpCDF J (all detects) p
UJ (all non-detects)
1,2,3,4,7,8,9-HpCDF J {all detects)
) UJ (all non-detects)
5
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X. Target Compound Identifications

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

Stage 2B criteria.

XI. Project Quantitation Limit

All compound quantitation and

PQLs were within validation criteria with the following

exceptions:

Sample Compound Finding Criteria Flag AorP
BDT-2-8-20-2BPC 1.2,3,4,6,7.8-HpCDF | Sample result exceeded | Reported result should J (all detects) P
BDT-2-S-20-4BPC OCDF calibration range. be within calibration J {all detects)

range.

BDT-2-S-15-2BPC 2,3.7,8-TCOF Sample result exceeded | Reported result should J (all detects) P
1.2,3,4,6,7,8-HpCDF | calibration range, he within calibration J (all detects)
1.2,3,4,7,8,9-HpCDF range. J (all detects)

QOCDF J (all detects)

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

BDT-2-8-15-2BPC_FD | 1,2,3,4,6,7.8-HpCDF | calibration range. be within calibration J (all detects)

QCDF range. J (all detects)
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AorP

All samples in SDG G0H280480

All compounds reported below the PQL.

J (all detects)

All compounds reported as EMPC were qualified as follows:

Sample

Compound

Flag

AorP

All samples in SDG
GOH2804%0

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

JK {all detects)

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

XIl. System Performance

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

VALOGINSTRONOXNGIPCS\24445821_T34.D0C




XIIl. Overall Assessment of Data

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

XIV. Field Dublicates

Samples BDT-2-5-20-6BPC and BDT-2-S-20-6BPC_FD and samples BDT-2-S-15-
2BPC and BDT-2-S-15-2BPC_FD were identified as field duplicates. No polychlorinated

dioxins/dibenzofurans were detected in any of the samples with the following
exceptions:

Concentration {pg/y)
RPD Difference
Compound BDT-2-8-20-6BPC BDT-2-S-20-6BPC_FD (Limits) {Limits) Flags AorP
2,3,7,8-TCDD 1.4 1.6 13 {s50) - - -
1.2,3,7,8-PeCOD 4.5 5.1 12 (s50) - - .
1,2,3,4,7,8-HxCDD 3.8 4.3 12 (50) - - -
1,2,3,6,7,8-HxCDD 7.0 7.9 12 (s50) - - -
1,2.3.7,8‘9-Hx.CDD 5.6 6.6 16 (50) - - .
1,2,3,4,6,7,8-HpCDD 22 25 13 (=50) - - -
OCDD 49 64 27 (s50) - - -
2,3,7,8-TCOF 33 38 14 (s50) - - -
1,2,3,7,8-PeCDF 53 60 12 (<50) - - -
2,3.4,7,8-PeCDF ‘ 29 33 13 (s50) - - -
1,2,3,4,7,8-HxCDF 96 100 4 (=50} - - -
1.2,3,6,7,8-HxCDF 65 69 6 (s50) - - -
2,3,4,6,7,8-HxCDF 21 25 17 (250} - - -
1,2,3,7,8,8-HxCODF 9.8 11 12 (=50) - - -
1,2,3.4,6,7,8-HpCDF 280 310 16 (=50) - - -
1.2,3.4,7,8,9-HpCDF 120 ’ 120 0 {=50) - - -
OCDF 590 660 11 {s50) - - -

VALCGIN'TRONOXNG\PCS\24445821_T34.00C 7




Concentration (pglg)

RPD Difference
Compound BDT-2-5-15-2BPC BDT-2-5-15-2BPG_FD | (Limits) (Limits) Flags AorP
2,3,7,8-TCDD 12 11 9 (<50} - - -
1,.2,3.7,8-PeCDD 42 40 5 (<50} - - -
1,2,3,4,7,8-HxCDD 41 34 19 (50} - - -
1,2,3,6,7,8-HxCOD 68 70 3 (50) - - .
1.2,3,7,8,8-HxCDD 55 56 2 (s50) - - -
1 ,2.3,4,6,7,8-!-IpCDD 230 220 4 (350} - - -
OCDD 620 540 14 {s50) - - -
2,3,7.8-TCDF 300 270 11 (s50) - - -
1,2,3,7,8-PeCDF 490 440 11 (250) - . .
2,3,4,7,8-PeCDF 270 240 12 (<50) . . .
1.2,3,4,7,8-HxCDF 920 870 6 (=50) - - -
1,2.3,6,7 8-HxCDF 5580 570 4 (=50) - - -
2,3,4,6,7 8-HxCDF 170 180 6 (250} - - -
1.2,3.7.8,9-HxCDF 86 100 15 (s50) - - -
1.2,3,4,6,7,8-HpCDF 2800 2400 15 {s50) - - -
1,2,3,4,7,8,9-HpCDF 1100 1000 10 {=50) - - .
OCDF 6300 7000 11 (=50) - . .

VALOGINATRONOXNG\PCS'\24445B21_T34.00C




Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G0H280490

BDT-2-8-20-12BPC
BDT-2-5-20-14BPC*~
BDT-2-8-20-2BPC
BDT-2-8-20-4BPC
BDT-2-5-20-6BPC
BDT-2-8-20-6BPC_FD
BDT-2-5-20-8BPC
BDT-2-5-15-10BPC
BDT-2-S-15-12BPC
BDT-2-5-15-14BPC**
BDT-2-5-15-2BPC
BDT-2-S-15-4BPC
BDT-2-3-15-6BPC
BDT-2-5-15-8BPC
BDT-2-5-15-2BPC_FD

by the lab as estimated
maximum possible
concentration (EMPC)

8DG Sample Compound Flag AorP Reason {Code)
GOH280490 BDT-2-5-20-10BPC QCDD J (all detects) P Internal standards
BDT-2-5-20-14BPC** OCDF J (all non-detects) {%R) (i)
1,2,3,4,6,7,8-HpCDF .
1,2,3,4,7,8,9-HpCDF
G0H280490 | BDT-2-S-15-10BPC 1,2,3,4,6,7,8-HpCDF J (all detects) P Internal standards
UJ (all non-detects) (%R) (i)
1,2,3.4,7,8,9-HpCDF J (all detects)
UdJ {all nan-detects)
GOH2804%80 | BDT-2-S-20-2BPC 1,2,3.4,6,7,8-HpCDF J {all detects) I Project Quantitation
BDT-2-5-20-4BPC OCDF J {all detects} Limit (exceedead
range) (e)
GOH280490 | BDT-2-5-15-2BPC 2,37, 8-TCDF J (all detecis) P Project Quantitation
1,2,3,4,6,7,8-HpCDF J (all detects) Limit (exceeded
1,2,3,4,7,8,9-HpCDF J (all detects) range} ()
QCDF J (all detects)
GOH280490 | BDT-2-5-15-4BPC 2,3,7,8-TCDF J (all detects) P Project Quantitation
BDT-2-5-15-2BPC_FD 1,2,3,4,6,7,8-HpCDF J (all detects) Limit (exceeded
OCDF J (all detects) range) (e}
GOH280490 | BDT-2-5-20-10BPC All compounds reported J (all detects) A Project Quantitation
BDT-2-8-20-12BPC below the PQL. Limit (sp)
BDT-2-5-20-14BPC**
BDT-2-5-20-2BPC
BDT-2-5-20-4BPC
BDT-2-5-20-6BPC
BDT-2-5-20-6BPC_FD
BDT-2-S-20-88BPC
BDT-2-5-15-10BPC
BDT-2-5-15-12BPC
BDT-2-8-15-14BPC**
BDT-2-5-15-2BPC
BDT-2-8-15-4BPC
BDT-2-5-15-6BPC
BDT-2-5-15-8BPC
BDT-2-5-15-2BPC_FD
G0H280490 | BDT-2-S-20-10BPC All compounds reperted JK (all detects) A Project Quantitation

Limit (k)
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Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G0H280490

No Sample Data Qualified in this SDG

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG GOH280490

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson ' /@
LDC #:__24445B21 VALIDATION COMPLETENESS WORKSHEET Date: 17/0’ 4
SDG #.__GOH280490 Stage 2B/4 Page:_{ of
Laboratory._Test America Reviewer:
‘ 2nd Reviewer:
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) -/"

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

Validation Area Comments
I.__| Technical holding times A Sampling dates: % } U I (v
1. HRGC/HRMS Instrument performance check A
.| Initial calibration A
IV. | Routine calibrationtie A
V. | Blanks S
VI. | Matrix spike/Malrix spike duplicates éUJ
V1, | Laboratory control samples /5».. )
VIIl. | Regional quality assurance ahd quality control N
IX. | Internal standards ' LW
X. | Target compound identifications Q Not reviewed for Stage 2B validation.
Xl. | Compound quantitation and CRQLs A Not reviewed for Stage 2B validation.
XN, | System performance A Not reviewed for Stage 2B validation.
Xl | Overall assessment of data A
XIV. | Field duplicates s AR 1 \F v
XV. | Field blanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R =Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Stage 4 validation
SO
1 BDT-2-5-20-10BPC 11 |BDT-2-S-15-14BPC* 21 {2 31
2 BDT-2-8-20-12BPC 12 |BDT-2-8-15-2BPC__ D 22 [©28 1B+ 32
3 BDT-2-5-20-14BPC™ 13 |BDT-2-S-15-4BPC 23 33
4 BDT-2-5-20-2BPC 14 |BDT-2-3-15-6BPC 24 34
5 BDT-2-§-20-4BFC 15 {BDT-2-5-15-8BPC 25 35
B BDT-2-5-20-6BPC - 16 |BDT-2-8-15-2BPC_FD p 26 36
7 BDT-2-5-20-6BPC_FD 17 |BDT-2-8-20-10BPCMS 27 37
8 BDT-2-S-20-8BPC 18 |BDT-2-8-20-10BPCMSD 28 38
9 BDT-2-5-15-10BPC 19 29 39
10 | BDT-2-§-15-12BPC 20 30 40
Notes:

24445B21W wpd



LDC #_ 2HYYT Bﬂ VALIDATION FINDINGS CHECKLIST Page:._/ of *
SDG #. A cCowtn Reviewer: 7
rFd

Znd Reviewer: gL

Validation Area Yes | No | NA Findings/Comments

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

[ -Techiiical holding fimes 7. .. " i

All technical holding times were met. -
Cooler temperature crlterla was met ~
l[ 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 PEK? -
Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified? -
iil: Initial,calibration " -
Was the initial calibration performed at 5 concentrafion levels? -~
Were all percent relative standard deviations (%RSD) < 20% for unlabeled standards
and < 30% for labeled standards? -
Did all calibration standards meef the lon Abundance Ratio criteria? -
Woas the signal fo noise ratio for each targe! compound > 2.5 and for each recovery |~
and i
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 [on Abundance Ratio criteria?

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

Was a method bilank performed for each mafrix and concentration? -~

Was there contamination in the method blanks? If yes, please see the Blanks
m Ieteness worksheet" .

= T
e H‘“ ERE

=

spﬂ?l atrmsplkeldupﬁ:at'

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

Were the MS/MSD percent recoveries (%R) and the relative percent differences 1
(RPD) within the QC llmlt87
e R
ﬁa Gratory: on 0l

£

SAmples s

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 limiis? .

DXN-SWa0.DOC versien 1.0



LDC #: 24443 37/} VALIDATION FINDINGS GHECKLIST Page:_2-of -
sSDG # s Gt Reviewer: Vit

2nd Reviewer: 9;

VIl Begional Quality Assirance ahd Quality' Gonfrol .

Were performance evaluation (PE) samples performed?

AR

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

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

/
Was the minimum S/N ratlo of aII lnternal standard peaks > 10’? pal

X Target compound identifi catronv :

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 specira contain all characteristic ions listed in the table attached?

\Was the lon Abundance Ratio for the two quantitation fons 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) detec{ed in the
corresponding PCDPE channel? o

Was an acceplable lock mass recorded and monitored?

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

—
Were compound guantitation and CRQLs adjusted to reflect all sample dilutions and { .~
dry welght factors applicable to Ievel 1V validation?

R ,, RS e
Xl O 2o ;

e&fomance%s

:asmk Ssmento fd t4

Ukﬁwhs-’rgn-&z -.-ﬁp?ﬂ-’hmwr»

Field duplicate pairs were identified in this SDG.

L
Target compounds were detected in the field duplicates. L1

Field blanks were identified in this SDG. T

Target compounds were detected in the field blanks.

DXN-SW90,D0OC version 1.0
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LDC#: 24445B21 VALIDATION FINDINGS WORKSHEET Page:__lof_{
Field Duplicates Reviewer._ FT

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

Y N NA Were field duplicate pairs identified in this SDG? C { a] )
Y/N NA Were target analytes detected in the field duplicate pairs?
Concentration (pg/g) %RPD {pa/a) (pa/a) Qualifications
Compound [ 7 =20 Difference Limits {Parent Only)
A 14 16 13 e
B 4.5 5.1 12
c 3.8 4.3 12
D 7.0 7.9 12
E 5.6 8.6 16
F 22 25 13
G : 49 64 27
H 33 38 14
I 53 60 12
J 29 33 13
K 96 100 4
L 65 69 6
M 21 25 17
N 9.8 1 12
o} 280 310 10
P 120 120 0
Q 550 660 11

VAFIELD DUPLICATES\24445B21.wpd



LDC#: 23906B4 VALIDATION FINDINGS WORKSHEET Page: _/of 1
Field Duplicates Reviewer._ FT

o 2nd Reviewer:
METHOD:; Metals (EPA Method 6020/7000)

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

Concentration {pgfg} | %RPD (pglg) (pglg) Qualifications

Compound 12 16 =50 Difference Limits (Parent Only)
A 12 1 9
B 42 40 5
C 41 34 19
o] 68 70 3
E 55 56 2
F 230 220 4
G 620 540 14
H 300 270 11
| 490 440 11
J 270 240 12
K 920 870 [
L 550 570 4
M 170 180 ]
N 86 100 15
o} 2800 2400 15
P 1100 " 1000 10
Q 6300 7000 11

VAFIELD DUPLICATES\24445B21.wpd
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LDC #:_ 2474 B/ VALIDATION FINDINGS WORKSHEET Page:_ /of_/
SDG #: gt cauin Sample Calculation Verification Reviewer:

2nd reviewer: ﬂi

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

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

Concentration = (A MLYDF) Example:
A RRF)V)(%S) -
¢ #5 QB?K»TC:OJ)
AL = Area of the characteristic ion (EICP} for the Sample .D. . ! o :
compound to be measured
A, = Area of the characteristic on {(EICP) for the specific
internal standard % X
LN =  Amount of internal standard added In nanograms Cane. = [ 3 % 2 y ( 200 ) ( )
(ng) o /6T oy 8OO .o W 530 g )75“/
vV, = Volume or weight of sample extract in millilters {ml}
or grams (g).
RRF = Relative Response Factor (average) from the initiel = o, 3 x,/ .
catibration /7 a 2’
Df = Dilution Factor.
%S = Pearcent solids, applicable to soil and solid matrices
only.
Reportad Calculated
Concentration Concentration
# Sample D Compound ( } ( ) Qualification

2, %, ¥ - TenFE |(pB2<

f S panau70 [ 2)
72295900 (1-°4) (10%x)C ¢-739)

- 7.2 p&/@
ro-d il
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LDC Report# 24445C21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

Collection Date:
LDC Report Date:
Matrix:
Parameters:

~ Validation Level:

Laboratory:

Tronox LLC Facility, PCS Additional Sampling,
Henderson, Nevadsa

August 31, 2010
Decembér 8, 2010
Water
Dioxins/Dibenzofurans
Stage 2B

TestAmerica, Inc.

Sample Delivery Group {SDG): G01020523

Sample Identification

EB-08312010

IV:\LOGIN\TRONOXNG\PCS\24445021_TR3.DOC



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

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

VILOGIN{TRONOXNGIPCS124445C21_TR3.DOC



The following are definitions of the data qualifiers:

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

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

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

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

negatives or false positives.

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

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

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

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

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

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

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

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

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

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

VALOGINITRONOXNGIPCS124445C21_TR3.00C



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

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

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required daily frequency.

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

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 1D Date Compound Concentration Associated Samples
02651243-MB 9/8/10 1,2,3,4,6,7,8-HpCDD 3.7 polL All samples in SDG GOI020523
OCDD 39 pg/L
1.2,3,4,6,7,8-HpCDF 4.2 po/ll
4

VALOGINTTRONOXNGYPCS\24445C21_TR3.DOC



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:

Sample

Compound

Reported
Concentration

Modifi

Concentration

ed Final

EB-08312010

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

OCDD

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

3.5 pgll
34 po/l.
7.8 pglL

3.5U pgiL.
34U pgil
7.8U pg/L

Sample EB-8312010 was identified as an equipment blank. No polychiorinated
dioxin/dibenzofuran contaminants were found in this blank with the following exceptions:

Sampling
Equipment Blank ID Date Compound Concentration Associated Samples
EB-08312010 8/31110 1,2,3,4,7,8-HxCDD 1.2 po/iL No assoclated samples in
1,2,3,6,7,8-HxCDD 2.3pg/lL this SDG
1,2,3,7,8,9-HxCDD 2.2 pg/l.
1,2,3,4,6,7,8-HpCDD 3.5palL
oCDD 34 pg/L
1,2,3,7,8-PeCDF 29 pall
1,2,3,4,7 8-HxCDF 42 pglL
1,2,3,6,7,8-HxCDF 4.2 pgll
2,3,4,6,7,8-HxCDF 3.0 poll
1,2,3,7,8,9-HxCDF 2.4 pg/l
1,2,3,4,6,7,8-HpCDF 7.8 po/l.
1,2,3,4,7,8,8-HpCDF 2.8 pgll
OCDF 12 pgiL

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 with the following exceptions:
LCS ID Compound %R (Limits) Associated Samples Flag AorP
0251243-L.CS 2,3,4,6,7,8-HxCDF 138 (80-137) | All samples in SDG J+ (all detects) P
G0I020523

VIIl. Regional Quality Assurance and Quality Control

Not applicable.

VALOGIN\TRONOXNG\PCS\24445C21_TR3.D0C



[X. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All compound quahtitation and CRQLs were within validation criteria.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG G0I1020523 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 GOI020523 All compounds reported as estimated maximum JK (all detects) A
possible concentration (EMPC),

Raw data were not reviewed for this SDG.

XIl. System Performance

Raw data were not reviewed for this SDG.

Xlll. Overall Assessment of Data

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

No field duplicates were identified in this SDG.

VALOGINATRONOXNGYPCS\24445C21_TR3.DOC



Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Data Qualification Summary - SDG G01020523

SDG Sample Compound Flag AorP Reason (Code)
G01020523 | EB-08312010 2,3,4,6,7,8-HxCDF J+ (all detects) P Laboratory control
samples (%R) (1)
G01020523 | EB-08312010 All compounds reported J (all detects) A Project Quantitation Limit
below the PQL. {sp)
G01020523 | EB-08312010 All compounds reported as JK (all detects) A Project Quanfitation Limit
EMPC 9]

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG
G01020523 -

Madified Final
SDG Sample Compound Concentration AorpP Code
GOoI020523 EB08312010 1,2,3,4,6,7,.8-HpCDD 3.5U polL A bl

oCDD 34U pgL.
1,2,3,4,6,7,8-HpCDF 7.8U pglL

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Equipment Blank Data Qualification Summary - SDG
G01020523

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\PCS\24445C21_TR3.DOC




Tronox Northgate Henderson

LDC #.__24445C21 VALIDATION COMPLETENESS WORKSHEET Date:_{2./ 01/10
SDG#:_ G01020523 _ Stage 2B Page.__lof | _
l.aboratory._Test America Reviewer: ﬁ

2nd Reviewer;
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290) 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 A Sampling dates: ié! > 10
1 HRGC/HRMS Instrument performance check A
.| Initial calibration A
V. | Routine calibration/ICV A
V. | Blanks W
vI. | Matrix spike/Matrix spike duplicates f\-/ L Sa ”*"]7 be
VIl. | Laboratory control samples S Les
VIl | Regional quality assurance and quality centrol N
IX. | Internal standards A
X. | Target compound identifications N
Xl. | Compound quantitation and CRQLs N
XIl. | System performance N
Xil. | Overall assessment of data A-
XiV. | Field duplicates {\/
XV. | Field blanks S e &
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 Samplfg_s: 7
wd 23"
11 [EB-08312010 11 ?,f?ﬁ-rt? 21 31
2 20| oSV 2yD 2 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

24445C21W.wpd
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Revision 1

LDC Report# 24445D21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

Sample Delivery Group (SDG):
Sample ldentification

SSAJ8-03-1BPC
SSAJ8-03-3BPC
SSAJ8-03-3BPC_FD
SSAJ8-03-5BPC
SSAJ8-03-8BPC
SSAJ8-03-10BPC*
SSAQ7-07-0BPC**
EB-09102010
SSAO7-07-0BPCMS
SSAO7-07-0BPCMSD

Tronox LLC Facility, PCS Additional Sampling,
Henderson, Nevada

September 10, 2010
December 10, 2010
Soil/Water
Dioxins/Dibenzofurans
Stage 2B & 4
TestAmerica, Inc.

G01140548

**Indicates sample underwent Stage 4 review

*Indicates change as the result of report review, SDG G0I14054%

VILOGIN'TTRONOXNG\PCS124445D21_T34_RV1.DOC
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Revision 1

Introduction

This data review covers 9 soil samples and one water sample listed on the cover sheet
including dilutions and reanalysis as applicable. The analyses were per EPA SW 846
Method 8290 for Polychlorinated Dioxins/Dibenzofurans.

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

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

Samples indicated by a double asterisk on the front cover underwent a Stage 4 review. A
Stage 2B review was performed on all of the other samples. Raw data were not evaluated
for the samples reviewed by Stage 2B criteria since this review is based on QC data.

*Indicates change as the result of report review. SDG G01140549
VALOGINYTRONOXNG\PCS\24445021_T34_RV1.DOC



Revision 1
The following are definitions of the data qualifiers:

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

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

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

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

negatives or false positives.

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

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

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

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

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

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

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

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

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

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

*Indicates change as the result of report review. SDG G0I1140549
VALOGIN\TRONOXNG\PCS\24445D21_T34_RV1.DOC



Revision 1
l. Technical Holding Times
All technicatl 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.

*Indicates change as the result of report review. SDG G0I140549
VALOGINTTRONOXNG\PCS124445D21_T34_RV1.DQC



V. Blanks

Revision 1

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
0263138-MB 92010 1,2,3,4,7,8-HxCDD 0.063 po/g All soil samples in SDG
1,2,3,4,6,78-HpCDD 0.11 po/g 501140549
OchD 0.64 pgig
1,2,3,4,7,8-HxCDF 0.062 pg/g
1,2,3,6,7,8-HxCDF 0.058 pylg
2,3,4,6,7,8-HxCDF 0.040 pg/g
1,2,2,7,8,9-HxCDF 0.048 pa/g
1,2,34,6,7,8-HpCDF 0.14 pgfg
OCDF 0.13 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
SSAJ8-03-1BPC OoCcbD 3.1pglg 3.1U pg/g
SS8AJ8-03-3BPC OCDD 3.2 pgfg 3.2U polg
S5AJ8-03-3BPC_FD 1,2,3,4,7,8-HxCDD 0.11 pgfg 0.11U pafg
OCDD 0.84 po/g 0.84U palg
S8AJ8-03-8BPC 1,2,3,4,7,8-HxCDD 0.057 pa/g 0.057U pgfg
0CDD 1.0 pg/g 1.0U pgfg
2,3,4,6,7,8-HxCDF 0.16 pg/g 0.16U palg
1,2,3,7,8,9-HxCDF 0.14 poly 0.14U pg/g
§8AJ8-03-10BPC** 1,2,3,4,6,7,8-HpCDD 0.55 pg/g 0.55U palg
OCDD 0.93 pa/g 0.93U pafg
2,3,4,6,7,8-HxCDF ’ 0.10 pg/g 0.10U pg/ig
1,2,3,7,8,9-HxCDF 0.076 po/g 0.076U polg

Sample EB09102010 was identified as an equipment blank.
dioxin/dibenzofuran contaminants were found in this blank.

*Indicates change as the result of report review. SDG GOI140549
VALOGINATRONOXNG\PCS\24445D21_T34_RV1.DOC
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Revision 1
VI. Matrix Spike/Matrix Spike Duplicates'
Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix
as applicable. Although the MS/MSD percent recoveries (%R) and relative percent
differences (RPD) were not within QC limits for several compounds, the LCS percent
recoveries (%R) were within QC limits and no data were qualified.

VIl. Laboratory Control Samples (LCS)

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

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
55AJ8-03-1BPC 2C.0oCcDD 27 {40-135) OocDhD J (all detects) P

*C-1,2,3,4,6,7,8-HpCDF 37 (40-135) OCDF UJ (all non-defects)
. 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

$5AU8-03-3BPC 3C-0OCDD 34 (40-135) QOCDD J (all detects) P
UJ (all non-detects)
OCDF J (abl detects)

UJ (all non-detects)

88AJ8-03-5BPC BC-0coD 35 {40-135) ocbD J (all detects) P
UJ (all non-detects)
QOCDF J (ali detects)

UJ (all non-detects)

SSAJ8-03-10BPC™ | “c-0CDD 32 (40-135) OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (@il non-detects)

SSAQ7-07-0BPC** *C-0CDD 33 (40-135) OCDD J (all detects) P
UJ (all non-detects)
OCDF J (all detects)

UJ (all non-detects)

*Corrected %R for SSAO7-07-0BPC** in table above.

*Indicates change as the result of repont review, SDG GDI140549
VALCGIN'TRONOXNG\PCS\24445021_T34_RV1.00C



X. Target Compound Identifications

Revision 1

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

XI. Project Quantitation Limit

All compound quantitation and

PQLs were within

validation criteria with the following

exceptions:
Sample Compound Finding Criteria Flag AorP
SSAJ8-03-10BPC** 2,3,7,8-TCDF 2nd colurmn confirmation | This compound must be None P
was not performed for this | confirmed on the 2nd
compound. column per the method.
All compounds reported below the PQL were qualified as follows:
Sample Finding Flag AcrP
All samples in SDG G0I140549 All compounds reported below the PQL. J {all detects) A
All compounds reported as EMPC were qualified as follows:
Sample Compound Flag AorP

G01140549

All samples in 3DG

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

JK {all detects)

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

Xll. System Performance

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

Xlll. Overall Assessment of Data

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

"Indicates change as the result of report review, SDG GOI140549

VALOGIN'TRONOXNG\PCS124445D21_T34_RV1.DOC



Revision 1

XIV. Field Duplicates

Samples SSAJ8-03-3BPC and SSAJ8-03-3BPC_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 S$S5AJ8-03-3BPC | SSAJ8-03-3BPC_FD | {Limits) {Limits) Flags AorP

2,3,7,8-TCDD 0.26 0.091 - 0.169 (50.55) - -
1,2,3,7,8-PeCDD 0.68 0.21 - 0.47 (s2.8) - -
1,2,3,4,7,8-HxCDD 0.50 0.11 - 0.39 (=2.8) - -
1,2,3,6,7,8-HxCDD 1.0 0.29 - 0.71 (s2.8) - -
1,2,3,7,8,9-HxCDD 0.81 0.17 - 0.64 (=2.8) - -
1,2,3,4,6,7,8-HpCDD 3.4 0.87 - 2.53 (=2.8) - -
OCcDoD 32 - 0.84 - 2.36 (s5.5) - . .-
2,3,7,8-TCDF 6.0 1.2 - 4.8 (<0.55) J (all detects) A
1.2,3,7,8-PeCDF 11 22 - 8.8 (s2.8) J (all detects) A
2,3,4,7,8-PeCDF 6.0 1.1 - 4.9(=2.8) J (all detects) A
1,2,3,4,7,8-HxCDF . 16 3.0 - 13 (s2.8) J (all detects) A
1,2,3..6,7,8-HxCDF 13 ] 2.7 - 10.3 (52.8) J (all detects) A
2,3.4,5,7,8-|‘-|xCDF 28 0.63 - 2.17 (s2.8) - -
1,2,3,7,8,9-HxCDF 25 0.62 - 1.88 (s2.8) - -
1,2,3,4,6,7,8-HpCDF 51 10 - 41 (=2.8) J (all detects) A
1.2,3,4,7.8,9-HpCDF 21 4.6 - 16.4 (52.8) J (all detects) A
QCDF 110 20 - 90 (<5.5) J (all detects) A
*Indicates change as the result of report review. SDG G0I1140549 8

VALOGINTRONOXNG\PCS\24445D21_T34_RV1.DOC



*Tronox LLC Facility, PCS Additional Sampling, Hendérson, Nevada

Dioxins/Dibenzofurans - Data Qualification Summary - SDG G01140549

Revision 1

SDG Sample Compound Flag AorP Reason {Code)
G0I140549 SSAJB-03-1BRPC QCDD J (2l detects) P Internal standards
OCDF UJ (all non-detects) {%R) (i)
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
GOoI140549 SSAJB-03-3BPC QCcDD J (all detects) P Internal standards
S8AJ8-03-5BPC UJ (all non-detects) {%R) (i)
S8AJ8-03-10BPC** OCDF J (all detecls)
§8A07-07-0BPC™ UJ (all non-detects)
*G0I40549 S8AJB-03-10BPC* 2,3,7,8-TCDF None P Project Quantitation
Limit (o)
G01140549 55AJ8-03-1BPC All compounds J (all detects) A Project Quantitation
S5AJ8-03-3BPC reported below the Limit {sp)
S585AJ8-03-3BPC_FD PQL.
S5AJ8-03-5BPC
SSAJ8-03-BBPC
85AJ8-03-10BPC*
SSAQT-07-0BPC**
EB-09102010
G01140549 SSAJ8-03-1BPC All compounds JK (all detects) A Project Quantitation
S58AJ8-03-3BPC reported by the lab Lirnit (k)
§8AJ8-03-3BPC_FD as estimated
S8AJ8-03-5BPC maximum possible
SSAJ8-03-8BPC concentration
S55AJ8-03-10BPC* (EMPC)
S8A07-07-0BPCH
EB-09102010
G0I140549 S8AJ8-03-3BPC 2,3,7,8-TCDF J (all defects) A Field duplicates
SSAJ8-03-3BPC_FD 1,2,3,7,8-PeCDF J (all detects) (RPD) (fd}
2,3.4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detecls)

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

G01140549
Modified Final
SDG Sample Compound Congcentration AorP Code
G0l140549 SS8AJ8-03-1BPC ochD 3.1U paig A bl
9

VALOGINATRONOXNGYPCS\24445D21_T34_RV1.DCC




Revision 1

Modified Final
SDG Sample Compound Concentration AorP Code
G0I140549 S$8AJ8-03-3BPC 0OCDD 3.2U pafg A bl
G0I140549 55AJ8-03-3BPC_FD 1,2,3,4,7,8-HxCDD 0.11U pg/g A bl
OCDD 0.84U po/g
G0i140549 S5AJ8-03-8BPC 1,2,3,4,7,8-HxCDD 0.057U pg/g A o]
OCDD 1.0U polg :
2,3,4,6,7,8-HxCDF 0.168U pg/g
1,2,3,7,8,9-HxCDF 0.14U pgfg
G0I140549 S§56AJ8-03-10BPC* 1,2,3,4,6,7,8-HpCDD 0.55U po/g A bl
oCcDD 0.93U po/g
2,3,4,6,7, 8-HxCDF 0.10U pg/g
1,2,3,7,8,9-HxCDF 0.076U pa/g

Tronox LLC Facility, PCS Additional Sampling, Henderson, Nevada
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG G01140549

No Sample Data Qualified in this SDG

VALOGIN'\TRONCXNGIPCS\24445D21_T34_RV1.DOC 1 O
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Tronox Northgate Henderson- . /
LDC #__24445D21 VALIDATION COMPLETENESS WORKSHEET Dater 12/ 9//70
SDG #:__ (501140549 Stage 2B/4 - Page; [ of /-
Laboratory. Test America Reviewer:
. 2nd Reviewer:i

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

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

Validation Area ' Comments
l. | Technical holding times A Sampling dates: ?/ /0 / /U
il. HRGC/HRMS Instrument performance check _ﬁ
I, | Initial calib}ation 7 A
V. | Routine calibrationiSV A ,
V. | Blanks Sw)
V1. | Matrik spikefMatrix spike duplicates Sw
VH. | Laboratory control samples A ve
Vill. | Regional quality assurance and quality control ) N
IX. | Internal standards Sw
X. | Target compound identifications A Not reviewed }or Stage 2B validation.
XI. | Gompound guantitation and CRQLs S Not reviewed for Stage 28 validation.
Xll. | System performance - A Not reviewed for Stage 2B validation.
XNl | Overall assessment of data J-‘l—
XIV. | Field duplicates <w D=3 3
xv. | Field blanks NY e®d =%
Note: A = Acceplable ' ND = No compounds detecled D = Duplicaie
N = Not provided/applicable R =Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicales-sample underwent Stage 4 validation
) Ll W
11| ssaJs-03-1BPC 11 | 02 L3138. 21 31
2 A|sSAJ8-03-3BPC | 92 %099 22 a2
3 | [ ssAJ8-03-3BPC_FD 13 ‘ 23 33
4 V" | s5AJ8-03-5B8PC . 14 l 24 34
5 ) | S8AJB-03-8BPC 15 25 ss
6§ 1! 55AJ8-03-10BPC™ 16 26 36
7 _}i ssAQ7-07-0BPC™ 17 ) 27 37
8- EB—091 02010 18 28 ‘ 38
g SSAQ7-07-0BPCMS 19 29 39
10 | S§5A07-07-0BPCMSD 20 30 40
Notes:

24445D21W.wpd



<D
ipcw  2UHYSD 7 VALIDATION FINDINGS CHECKLIST Page:_/ of_*
SDG #: Lt ot Reviewer: £

2nd Reviewer: Q

es| No | NA Findings/iComments

Method: Didxins/lf}ibenzofurans'(EPA SW 846 Method 8290

=<

Validation Area

[::Techiicalh Q:.ﬁl;':l;é e e

All fechnical holding times were mel.

Cuo]er lemperature cntena was met

ll GCIMS Inslrument perfnrmance'check

Was PFK exact mass 380.9780 verified?

Were the retention iime windows established for all homologues?

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing
|lany other unlabeled TCDD isomers < 265% ?

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

Was the mass resolution adeguately check with PFK?

Was the presence of i 2.8, Q-TCDD and 1,3,4,6,8-PeCDF verified? 1

1lI Inlhal calibrahom t

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 meel the lon Abundance Ratio criteria?

Was the signal fo noise ralio for each target compound > 2.5 and for each recovery
and internal standard = 107

RSAS SRR AR MY

I\ Gonfinuing-calibratia

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

AWA

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

Dld all roullne calibration standards meet the lon Abundance Ratlo ciiteria?

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

ks
5

e e
'J[?-Matroc{spkematnx’sglkeﬁ?ﬂilcatesnun—;;am&a.

vahdahan completeness worksheet?

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

/
Were the MS/MSD percent recoveries (%R} and the relative percent differences \&' ]
RPD wrlhin the Qc ln'mts?.

Was an LCS analyzed far this SDG?

Was an LCS analyzed per exfraction batch?

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

_ DXN-5W90.DOC version 1.0



LDC#: 2 HCPY ’ VALIDATION FINDINGS CHECKLIST Page:_Z-of 2-
SDG #: (/-u Eaaty : Reviewer: A~

2nd Reviewer: Q o

Vit Begional Qusality Ass iriince and Qualify Gontrol... & -

Were performance evalualion (PE) samples perdformed?

1
Ware 1he perfnr ance evaluanon (PE) sam les w:thm lhe acce tance limits? ]

I'stan

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

Wa_s the r_ninim m SN

tio.of all inte;ngl s{and_ard peajks} i0?

- \

For23,7,8 subslitljted congeners with associated labeled standards, were the
retention fimes of the two quantilation peaks within -1 to 3 sec. of the RT of the
labeled standard?

3

NANNNNAANA

For 2,3,7,.8 subsfituled congeners without associated labeled slandards, were the
relative retention times of the fwo quantitalion 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 combound spectra conlain ali characteristic fons listed in the tabie atlached?

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

VVas lhe signal to noise rafio for each larget compound and labeled standard > 2,57

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

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

VWas an acceptable Iock mass recorded and monitored?

Compdund:

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

\

Were compound quantita!ion and CRQOLs adjusted te reflect all sample dilutions and

\

L : : %‘F ?ﬁw"ﬁér};ﬁgh
|Xllti’§s,y %ﬁoqggg}% ET‘?

System perfomlance was found to be acceptable.

-x!f~ ggéié 4 dl‘l,ﬁhca e§

Field &uplicate pairs were idenfified in this SDG.

/
Target compnunds were detected in the fleld duphcates ~

Field blanks were identified in this SDG. ]

Target compounds were detected in the field blanks. /

DXN-SWs0.DOC version 1.0
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LDC# 24445021

VALIDATION FINDINGS WORKSHEET
- Field Duplicates

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

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

2nd Reviewer:

Page: _/ of /

Reviewer: f 7

(4

Concentralionl (pgig) %RPD {pofy) (pa/a) Qualifications
Compound 2 3 <50 Difference Limits {Parent Only)
A 0.28 0.091 0.189 £0.55
B 0.6 0.21 0.47 2.8
c 0.50 0.11 0.39 2.8
D 1.0 0.29 0.71 2.8
E 0,81 0.7 0.64 528
F ad 0.87 2.53 £2.8
G 3.2 0.84 2.36 5.5
H 6.0 12 a8 50,55 S/ S
[ 11 22 88 2.8 d
J 8.0 1.4 4.9 28 ¥
K 18 2.0 13 528 i/
L 13 27 103 52.8 v
M .28 0.63 217 2.8 ~
N 25§ 0.62 159 <2.8 -
0 51 10 41 £2.8 h) / A ok
P 21 46 16.4 2.8 J
Q 110 20 a0 5.5 A
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e @ 2HY4S D2/ yALIDATION FINDINGS WORKSHEET page:_ / of 7
sDG #://»u £ vt Sample Calculation Verification Reviewer:

2nd reviewer: gé

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

Y N/A Were all reported results recalculated and verified for all fevel IV samples?
Y N/A Woere all recalculated results for detected target compounds agree within 10.0% of the reported results?
Concentration = (AML}WDF) Example: ,
(AMRAAF) (V) (%S) —_
A, = Area of the characteristic ion (EICP) for the Sample 1.0. #" 7 . A ! 3, 7: §- :[C pp
compound o be measured
A, = Area of the charactetistic ion {(EICP) for the spacific
intecnal standard
1 =  Amount of irternal standard added in nanograms Cone. = (& 7S5 % 1{\/@){'}"“‘7 ) {
!
o) . . boteojoodrjr03 M) N g 37‘?%/
v, = Volume ar weight of sample extract in milfiliters {mil} . -
or grams (g). ) ]
RRF = Relative Response Factor {average) from the initiel . = 5 / -
calibeetion : ]—"8 9/
Df . = Dilution Factor.
%S = Percent sotids, applicable to soil and solid matrices
only.
Reported Caleulatod
- Concantration Concentration
# . Sample [D Compound { ) { ) Qualitlcation

H#T 2 ™,7,% -~ T|CPF

I - 2)S »2Ho00 (7/01’0’)
[ 49 2L 45 bop) (. 050 (1o 'm)/a.??/gi)

- W‘é’QE? /'\/—

70

RECALCE0.21



