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Introduction

This data review covers 2 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA 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) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

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

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%.

III. 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:

Method Blank ID
Extraction

Date Compound Concentration Associated Samples

EQ0800286-01 7/3/08 1,2,3,4,6,7,8-HpCDD 0.135 ng/Kg All samples in SDG
OCDD 0.487 ng/Kg E0800626
1,2,3,4,6,7,8-HpCDF 0.0867 ng/Kg
Total HpCDD 0.351 ng/Kg
Total HpCDF 0.0867 ng/Kg
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Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified.

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag A or P

EQ0800286-02LCS/D 
(All samples in SDG 
E0800626)

2,3,7,8-TCDD 137 (87-135) 136 (87-135) - J+ (all detects) P

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All project quantitation limits were within validation criteria with the following exceptions:
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Sample Compound Finding Criteria Flag A or P

SA207-0.5B 2,3,7,8-TCDD Sample result exceeded Reported result should be J (all detects) A
1,2,3,7,8-PeCDD calibration range. within calibration range. J (all detects)
1,2,3,4,7,8-HxCDD J (all detects)
1,2,3,6,7,8-HxCDD J (all detects)
1,2,3,7,8,9-HxCDD J (all detects)
1,2,3,4,6,7,8-HpCDD J (all detects)
OCDD J (all detects)
2,3,7,8-TCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,9-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

SA207-0.5BDL 2,3,7,8-TCDF Sample result exceeded Reported result should be J (all detects) A
1,2,3,4,6,7,8-HpCDF calibration range. within calibration range. J (all detects)
OCDF J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG E0800626 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 E0800626 All compounds reported as estimated maximum possible 
concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows:
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Sample Compound Flag Aor P

SA207-0.5B All TCL compounds X A

SA207-0.5BDL 2,3,7,8-TCDF from DB-5 X A

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, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Data Qualification Summary - SDG E0800626

SDG Sample Compound Flag AorP Reason (Code)

E0800626 SA207-0.5B 2,3,7,8-TCDD J+ (all detects) P Laboratory control
SA207-0.5BDL samples (%R) (I)

E0800626 SA207-0.5B 2,3,7,8-TCDD J (all detects) A Project Quantitation Limit
1,2,3,7,8-PeCDD J (all detects) (•)
1,2,3,4,7,8-HxCDD J (all detects)
1,2,3,6,7,8-HxCDD J (all detects)
1,2,3,7,8,9-HxCDD J (all detects)
1,2,3,4,6,7,8-HpCDD J (all detects)
OCDD J (all detects)
2,3,7,8-TCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,9-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

E0800626 SA207-0.5BDL 2,3,7,8-TCDF J (all detects) A Project Quantitation Limit
1,2,3,4,6,7,8-HpCDF J (all detects) (e)
OCDF J (all detects)

E0800626 SA207-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
SA207-0.5BDL the PQL (sp)

E0800626 SA207-0.5B All compounds reported as JK (all detects) A Project Quantitation Limit
SA207-0.5BDL EMPC (k)

E0800626 SA207-0.5B All TCL compounds X A Overall assessment of 
data (o)

E0800626 SA207-0.5BDL 2,3,7,8-TCDF from DB-5 X A Overall assessment of 
data (o)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
E0800626

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans > Field Blank Data Qualification Summary - SDG E0800626

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21257N21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: E0800626_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (ERA 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.

Date: W?4-, 
Page: /of / 

Reviewer:__^
2nd Reviewer:

Valirlatinn Area Comments

I. Technical holding times 4r Sampling dates: ^

II. HRGC/HRMS Instrument performance check l
• !

III. Initial calibration ■ ^
IV. Routine calibration/lw

V. Blanks ' /(h\l
VI. Matrix spike/Matrix spike duplicates h
VII. Laboratory control samples Ak(

VIII. Regional quality assurance and quality control N

IX. Internal standards

X. Target compound identifications N

XI. Compound quantitation and CRQLs

XII. System performance N

XIII. Overall assessment of data

XIV. Field duplicates Kl/
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 SA207-0.5B -3 J 21 ll^ \£T0tT 31

2 L 12 22 / / -7*8 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 21257021

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

July 2, 2008

August 24, 2009

Soil

Dioxins/Dibenzofurans 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): E0800632

Sample Identification

SA181-0.5B
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract 
Laboratory Program National Functional Guidelines for Polychlorinated 
Dioxins/Dibenzofurans Data Review (September 2005) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

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

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%.

III. 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:

Method Blank ID
Extraction

Date Compound Concentration Associated Samples

EQ0800286-01 7/34/08 1,2,3,4,6,7,8-HpCDD 0.135 ng/Kg All samples in SDG
OCDD 0.487 ng/Kg E0800632
1,2,3,4,6,7,8-HpCDF 0.0867 ng/Kg
Total HpCDD 0.351 ng/Kg
Total HpCDF 0.0867 ng/Kg

V:\LOGIN\TRONOXNG\21257021 .TR3 4



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

Sample Compound
Reported

Concentration
Modified Final 
Concentration

SA181-0.5B 1,2,3,4,6,7,8-HpCDD 0.387 ng/Kg 0.387U ng/Kg
OCDD 2.28 ng/Kg 2.28U ng/Kg
Total HpCDD 0.799 ng/Kg 0.799U ng/Kg

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag Aor P

EQ0800286-02LCS/D 
(All samples in SDG 
E0800632)

2,3,7,8-TCDD 137 (87-135) 136 (87-135) “ J+ (all detects) P

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits.

X. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

V:\LOGIN\TRONOXNG\21257021 .TR3 5



Sample Finding Flag AorP

All samples in SDG E0800632 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 E0800632 All compounds reported as estimated maximum possible 
concentration (EMPC),

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows:

Sample Compound Flag AorP

SA181-0.5B 2,3,7,8-TCDF from DB-5 X A

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, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Data Qualification Summary - SDG E0800632

SDG Sample Compound Flag AorP Reason (Code)

E0800632 SA181 -0.5B 2,3,7,8-TCDD J+ (all detects) P Laboratory control
samples (%R) (I)

E0800632 SA181-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
the PQL. (sp)

E0800632 SA181-0.5B All compounds reported as JK (all detects) A Project Quantitation Limit
EMPC (k)

E0800632 SA181-0.5B 2,3,7,8-TCDF from DB-5 X A Overall assessment of
data (o)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
E0800632

SDG Sample Compound
Modified Final 
Concentration A or P Code

E0800632 SA181-0.5B 1,2,3,4,6,7,8-HpCDD 0.387U ng/Kg A bl
OCDD 2.28U ng/Kg
Total HpCDD 0.799U ng/Kg

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG E0800632

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21257021_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: E0800632_________ Stage 2B
Laboratory: Columbia Analytical Services

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 Arp a CommpntR

I. Technical holding times 4 Sampling dates:

II. HRGC/HRMS Instrument performance check 4
( '

III. Initial calibration

IV. Routine calibration/IDV 4[
V. Blanks / AA

VI. Matrix spike/Matrix spike duplicates kJ

VII. Laboratory control samples AaM
/ . J 1

VIII. Regional quality assurance and quality control N

IX. Internal standards A
X. Target compound identifications N

XI. Compound quantitation and CRQLs All ■—• \Tk

XII. System performance N
I

XIII. Overall assessment of data Ah

XIV. Field duplicates (\
XV. Field blanks kl

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

Validated Samples:

i SA181-0.5B ^ 11 21 31

2 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21257021 W.wpd



V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S 
W

O
R

K
S

H
E

E
T

M
ET

H
O

D
: 

H
R

G
C

/H
R

M
S 

D
io

xi
ns

/D
ib

en
zo

fu
ra

ns
 (

EP
A

 S
W

 8
46

 M
et

ho
d 

82
90

)

A.
 2

,3
,7

,8
-T

CD
D

B.
 1

,2
,3

,7
,8

-P
eC

D
D

C.
 1

,2
,3

,4
,7

,8
-H

xC
D

D

D.
 1

,2
,3

,6
,7

,8
-H

xC
D

D

E.
 1

,2
,3

,7
,8

,9
-H

xC
D

D

F.
 1

,2
,3

,4
,6

,7
,8

-H
pC

D
D

G.
 O

CD
D_

__
__

__
__

__

H.
 2

,3
,7

,8
-T

CD
F

l. 
1,

2,
3,

7,
8-

Pe
CD

F 

J, 
2,

3,
4,

7,
8-

Pe
CD

F

K.
 1

,2
,3

,4
,7

,8
-H

xC
D

F

L. 
1,

2,
3,

6,
7,

8-
H

xC
D

F

M
. 2

,3
,4

,6
,7

,8
-H

xC
D

F

N.
 1

,2
,3

,7
,8

,9
-H

xC
D

F

O.
 1

,2
,3

,4
,6

,7
,8

-H
pC

D
F

P.
 1

,2
,3

,4
,7

,8
,9

-H
pC

D
F

Q.
 O

CD
F_

__
__

__
__

__

R.
 T

ot
al

 T
CD

D_
__

__
__

S.
 T

ot
al 

Pe
CD

D

T.
 T

ot
al
 H

xC
DD

U.
 T

ot
al

 H
pC

DD

V.
 T

ot
al

 T
CD

F

W
. T

ot
al

 P
eC

D
F

X.
 T

ot
al

 H
xC

DF

Y.
 T

ot
al

 H
pC

D
F



R
ev

ie
w

er
: 

2n
d 

R
ev

ie
w

er
:

B
la

nk
 e

xt
ra

ct
io

n 
da

te
:_

__
__

__
_

B
la

nk
 a

na
ly

si
s 

da
te

:
C

on
e,

 u
ni

ts
:.

A
ss

oc
ia

te
d 

Sa
m

pl
es

:

Sa
m

pl
e I

de
nt

ifi
ca

tio
n

Co
m

po
un

d

CI
RC

LE
D 

RE
SU

LT
S 

W
ER

E 
NO

T 
QU

AL
IF

IE
D.
 A

LL
 R

ES
UL

TS
 N

OT
 C

IR
CL

ED
 W

ER
E 

QU
AL

IF
IE

D 
BY

 T
HE

 F
OL

LO
W

IN
G 

ST
AT

EM
EN

T:
 

Al
l c

on
tam

in
an

ts 
wi

thi
n f

ive
 ti

m
es

 th
e m

eth
od

 b
lan

k c
on

ce
nt

ra
tio

n w
er

e q
ua

lif
ied

 as
 no

t d
ete

cte
d, 

"U
".

dio
xin

_b
lan

k.w
pd



P
ag

e:
_
/o

f_
/_

V
A

L
ID

A
T

IO
N
 F

IN
D

IN
G

S
 W

O
R

K
S

H
E

E
T

 
L

ab
o
ra

to
ry

 C
o
n
tr

o
l 

S
am

p
le

s 
(L

C
S1

LD
C 

# 
:

SD
G
 #

: 
**

22
/

2n
d 

R
ev

ie
w

er
:

M
ET

H
O

D
: 

H
R

G
C

/H
R

M
S 

D
io

xi
ns

/D
ib

en
zo

fu
ra

ns
 (

ER
A 

SW
 8

46
 M

et
ho

d 
82

90
)

Pl
ea

se
 s

ee
 q

ua
lif

ic
at

io
ns

 b
el

ow
 fo

r 
all

 q
ue

st
io

ns
 a

ns
w

er
ed

 "
N"

. N
ot

 a
pp

lic
ab

le
 q

ue
st

io
ns

 a
re

 id
en

tif
ie

d 
as

 “
N/

A"
. 

fa
 n
 

N
/A
 

W
as

 a
 L

CS
 r

eq
ui

re
d?

V
Sf

rk
 N

/A
" 

W
as

 a
 L

CS
 a

na
ly

ze
d 

ev
er

y 
20

 s
am

pl
es

 fo
r 

ea
ch

 m
at

rix
 o

r 
w

he
ne

ve
r 

a 
sa

m
pl

e 
ex

tr
ac

tio
n 

w
as

 p
er

fo
rm

ed
? 

"V
 (

N>
/N

/A
~ 

W
er

e 
th

e 
LC

S 
pe

rc
en

t 
re

co
ve

ri
es

 (
%

R)
 a

nd
 r

el
at

iv
e 

pe
rc

en
t d

if
fe

re
nc

e 
(R

PD
) 

w
ith

in
 t

he
 Q

C
 li

m
its

?

LC
S

*/.
R 

(L
im

its
)

LC
SD

%R
 (L

im
its

)
La

b 
ID

/R
ef

er
en

ce
Co

m
po

un
d

RP
D 

(U
m

its
)

A
ss

oc
ia

ta
d 

Sa
m

pl
es

Q
ua

lif
ic

ati
on

s

LC
S9

0.2
1



LD
C 

0-
V

A
L

ID
A

T
IO

N
 F

IN
D

IN
G

S
 W

O
R

K
S

H
E

E
T

 
O

ve
ra

ll
 A

ss
es

sm
en

t 
of

 D
at

a
R

ev
ie

w
er

: 
2n

d 
R

ev
ie

w
er

:
SD

G
 #

:

M
ET

H
O

D
: 

H
R

G
C

/H
R

M
S 

D
io

xi
ns

/D
ib

en
zo

fu
ra

ns
 (

EP
A
 S

W
 8

46
 M

et
ho

d 
82

90
)

Pl
ea

se
 s

ee
 q

ua
lif

ic
at

io
ns

 b
el

ow
 fo

r 
all

 q
ue

st
io

ns
 a

ns
w

er
ed

 "
N"

. N
ot

 a
pp

lic
ab

le
 q

ue
st

io
ns

 a
re

 i
de

nt
ifi

ed
 a

s 
"N

/A
".

Al
l a

va
ila

bl
e 

in
fo

rm
at

io
n 

pe
rta

in
in

g 
to

 t
he

 d
at

a 
w

er
e 

re
vi

ew
ed

 u
si

ng
 p

ro
fe

ss
io

na
l j

ud
ge

m
en

t 
to

 c
om

pl
im

en
t t

he
 d

et
er

m
in

at
io

n 
of

 th
e 

ov
er

al
l 

qu
al

ity
 o

f t
he

 d
at

a.

W
as

 t
he

 o
ve

ra
ll 

qu
al

ity
 a

nd
 u

sa
bi

lit
y 

of
 th

e 
da

ta
 a

cc
ep

ta
bl

e?

Fi
nd

in
g

A
ss

oc
ia

te
d 

Sa
m

pl
es

Q
ua

lif
ic

ati
on

s
Sa

m
pl

e 
ID

f- 
<t

y\
 

~~

Co
m

m
en

ts:

C:
\W

PD
OC

S\W
RK

\D
IO

XI
N9

0\O
VR

90
.21



LDC Report# 21257P21

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

July 7 through July 8, 2008

August 26, 2009

Soil

Dioxins/Dibenzofurans 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): E0800639

Sample Identification

SA47-0.5B
SA183-0.5B

All samples in this SDG were analyzed for screening purposes only.
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract 
Laboratory Program National Functional Guidelines for Polychlorinated 
Dioxins/Dibenzofurans Data Review (September 2005) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\21257P21 ,TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

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

II. HRGC/HRMS Instrument Performance Check

Instrument performance check data were not reviewed for this SDG.

III. Initial Calibration

Initial calibration data were not reviewed for this SDG.

IV. Routine Calibration (Continuing)

Routine calibration data were not reviewed for this SDG.

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:

Method Blank ID
Extraction

Date Compound Concentration Associated Samples

EQ0800301 -01 7/17/08 1,2,3,4,6,7,8-HpCDD 0.354 ng/Kg All samples in SDG
OCDD 1.47 ng/Kg E0800639
1,2,3,4,7,8-HxCDF 0.364 ng/Kg
1,2,3,6,7,8-HxCDF 0.202 ng/Kg
1,2,3,4,6,7,8-HpCDF 0.825 ng/Kg
1,2,3,4,7,8,9-HpCDF 0.354 ng/Kg
OCDF 2.42 ng/Kg

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

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag A or P

EQ0800301-02LCS/D 
(All samples in SDG 
E0800639)

2,3,7,8-TCDD 137 (87-135) 137 (87-135) J+ (all detects) P

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

Internal standards data were not reviewed for this SDG.

X. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG E0800639 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Samples SA47-0.5B and SA183-0.5B were analyzed for screening purposes only. 

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Data Qualification Summary - SDG E0800639

SDG Sample Compound Flag AorP Reason (Code)

E0800639 SA47-0.5B 2,3,7,8-TCDD J+ (all detects) P Laboratory control
SA183-0.5B samples (%R) (!)

E0800639 SA47-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
SA183-0.5B the PQL. (sp)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
E0800639

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG E0800639

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 21257P21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: E0800639_________ Stage 2B
Laboratory: Columbia Analytical Services

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

Date: 
Page:_ 

Reviewer: 
2nd Reviewer:

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

Valiriafirm Araa Cnmmpnts

1. Technical holding times fi- Sampling dates: "7 *" O

II. HRGC/HRIVIS Instrument performance check

III. Initial calibration

IV. Routine caiibration/ICV nI

V. Blanks s(aM

VI. Matrix spike/Matrix spike duplicates k!
VII. Laboratory control samples lb

VIII. Regional quality assurance and quality control N
\

IX. Internal standards K .

X. Target compound identifications N

XI. Compound quantitation and CRQLs

XII. System performance N

XIII. Overall assessment of data

XIV. Field duplicates ti
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:

SA47-0.5B

SA183-0.5B >

Notes:

21257P21W.wpd
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LDC Report# 21257Q21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

July 7 through July 8, 2008

August 21, 2009

Soil

Dioxins/Dibenzofurans 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): E0800640 

Sample Identification

SA67-0.5B
RSAN2-0.5B
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Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and USEPA Contract 
Laboratory Program National Functional Guidelines for Polychlorinated 
Dioxins/Dibenzofurans Data Review (September 2005) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

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

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%.

III. 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:

Method Blank ID
Extraction

Date Compound Concentration Associated Samples

EQ0800312-01 7/23/08 OCDD 0.850 ng/Kg SA67-0.5B
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Method Blank ID
Extraction

Date Compound Concentration Associated Samples

EQ0800301 -01 7/17/08 1,2,3,4,6,7,8-HpCDD 0.354 ng/Kg RSAN2-0.5B
OCDD 1.47 ng/Kg
1,2,3,4,7,8-HxCDF 0.364 ng/Kg
1,2,3,6,7,8-HxCDF 0.202 ng/Kg
1,2,3,4,6,7,8-HpCDF 0.825 ng/Kg
1,2,3,4,7,8,9-HpCDF 0.354 ng/Kg
OCDF 2.42 ng/Kg
Total HpCDD 0.503 ng/Kg
Total HxCDF 0.364 ng/Kg
Total HpCDF 0.469 ng/Kg

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

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag A or P

EQ0800301-02LCS/D 
(RSAN2-0.5B
EQ0800301 -01)

2,3,7,8-TCDD 137 (87-135) 137 (87-135) J+ (all detects) P

EQ0800312-02LCS/D 
(SA67-0.5B
EQ0800312-01)

2,3,7,8-TCDD 136 (87-135) 139 (87-135) J+ (all detects) P

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits with the following exceptions:
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Sample Internal Standards %R (Limits) Compound Flag AorP

RSAN2-0.5B 13C-OCDD
13C-1,2,3,4,6,7,8-HpCDF

36 (40-135)
39 (40-135)

OCDD
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF 
OCDF
Total HpCDF

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

P

EQ0800312-01 ,3C-OCDD 25 (40-135) OCDD

OCDF

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

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

P

X. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All project quantitation limits were within validation criteria with the following exceptions:

Sample Compound Finding Criteria Flag A or P

RSAN2-0.5B 1,2,3,4,6,7,8-HpCDD Sample result exceeded Reported result should be J (all detects) P
OCDD calibration range. within calibration range. J (all detects)
2,3,7,8-TCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG E0800640 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 E0800640 All compounds reported as estimated maximum possible 
concentration (EMPC).

JK (all detects) A

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

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows:

Sample Compound Flag Aor P

SA67-0.5B 2,3,7,8-TCDF from DB-5 X A
RSAN2-0.5B

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, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Data Qualification Summary - SDG E0800640

SDG Sample Compound Flag AorP Reason (Code)

E0800640 SA67-0.5B 2,3,7,8-TCDD J+ (all detects) P Laboratory control
RSAN2-0.5B samples (%R) (I)

E0800640 RSAN2-0.5B OCDD J (all detects) A Internal standards (area)
1,2,3,4,6,7,8-HpCDF J (all detects) (i)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)
Total HpCDF J (all detects)

E0800640 RSAN2-0.5B 1,2,3,4,6,7,8-HpCDD J (all detects) P Project Quantitation Limit
OCDD J (all detects) (•)
2,3,7,8-TCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)

E0800640 SA67-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
RSAN2-0.5B the PQL. (sp)

E0800640 SA67-0.5B All compounds reported as JK (all detects) A Project Quantitation Limit
RSAN2-0.5B EMPC (k)

E0800640 SA67-0.5B 2,3,7,8-TCDF from DB-5 X A Overall assessment of
RSAN2-0.5B data (o)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
E0800640

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG E0800640

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21257Q21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: E0800640_________ Stage 2B
Laboratory: Columbia Analytical Services

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

Date:.
Page: ^>f T

Reviewer: QC__
2nd Reviewer:

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

Valirlatinn Area Comments

1. Technical holding times Samplinq dates: '7/~7 ^

II. HRGC/HRMS Instrument performance check
s---- / /

III. Initial calibration ■i
IV. Routine calibration/!)?^/ 4

V.
/

Blanks 'M
VI. Matrix spike/Matrix spike duplicates 0
VII. Laboratory control samples Xkk(
VIII. Regional quality assurance and quality control N j

l

IX. Internal standards 4aI

X. Target compound identifications N

XI. Compound quantitation and CRQLs

XII. System performance N

XIII. Overall assessment of data XaI

XIV. Field duplicates |\L /
XV. Field blanks k/

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 SA67-0.5B 11^
1

21 31

2^ RSAN2-0.5B \, 12^ 22f , 32

3 13 23’X 1 33

4 14 24"2~ <z 1 ^ 34

5 15 25 1 35

6 16 26
(

36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21257Q21 W.wpd
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LDC Report# 21257U21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

July 10 through July 11, 2008

September 10, 2009

Soil

Dioxins/Dibenzofurans 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): E0800661

Sample Identification

RSAJ8-0.5B
RSAI7-0.5B
RSAJ8-0.5BDL
RSAI7-0.5BDL
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Introduction

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

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) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

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

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%.

III. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

Date Compound %D
Associated

Samples
Affected

Compound Flag AorP

7/23/08 13C-1,2,3,7,8-PeCDD 43.69 EQ0800299-01 1,2,3,7,8-PeCDD J- (all detects) P
,3C-OCDD 49.67 OCDD UJ (all non-detects)
,3C-1,2,3,7,8-PeCDF 39.28 1,2,3,7,8-PeCDF

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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Method Blank ID
Extraction

Date Compound Concentration Associated Samples

EQ0800294-01 7/14/08 1,2,3,4,6,7,8-HpCDD 0.265 ng/Kg RSAI7-0.5B
OCDD 1.10 ng/Kg RSAI7-0.5BDL
2,3,7,8-TCDF 0.581 ng/Kg
1,2,3,7,8-PeCDF 0.276 ng/Kg
1,2,3,4,7,8-HxCDF 0.340 ng/Kg
1,2,3,6,7,8-HxCDF 0.229 ng/Kg
1,2,3,4,6,7,8-HpCDF 0.405 ng/Kg
1,2,3,4,7,8,9-HpCDF 0.177 ng/Kg
OCDF 0.796 ng/Kg
Total PeCDD 0.0845 ng/Kg
Total HpCDD 0.547 ng/Kg
Total TCDF 2.13 ng/Kg
Total PeCDF 1.67 ng/Kg
Total HxCDF 1.14 ng/Kg
Total HpCDF 0.603 ng/Kg

EQ0800299-01 7/16/08 1,2,3,4,6,7,8-HpCDD 1.1004 ng/Kg RSAJ8-0.5B
OCDD 6.9141 ng/Kg
1,2,3,4,6,7,8-HpCDF 1.750 ng/Kg
OCDF 4.050 ng/Kg
Total HpCDD 1.349 ng/Kg
Total HpCDF 1.750 ng/Kg

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

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

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

VII. Laboratory Control Samples (LCS)

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

LCS ID Compound %R (Limits) Associated Samples Flag AorP

EQ0800299-03LCS 2,3,7,8-TCDD 144 (87-135) RSAJ8-0.5B J+ (all detects) P
1,2,3,4,6,7,8-HpCDF 144 (91-131) EQ0800299-01 J+ (all detects)

VIII. Regional Quality Assurance and Quality Control

Not applicable.
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IX. Internal Standards

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

Sample Internal Standards %R (Umits) Compound Flag AorP

RSAJ8-0.5B 13c-ocdd 38 (40-135) OCDD J (all detects)
UJ (all non-detects)

P

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

RSAI7-0.5B "C^aj.s-TCDF 12 (40-135) 2,3,7,8-TCDF J (all detects) P
13C-1,2,3,4,7,8-HxCDF 25 (40-135) 1,2,3,4,7,8-HxCDD UJ (all non-detects)
13C-1,2,3,6,7,8-HxCDD 27 (40-135) 1,2,3,6,7,8-HxCDD
,3C-1,2,3,4,6,7,8-HpCDF 15 (40-135) 1,2,3,7,8,9-HxCDD
13C-1,2,3,4,6,7,8-HpCDD 20 (40-135) 1,2,3,4,6,7,8-HpCDD
,3C-OCDD 12 (40-135) OCDD

1.2.3.4.7.8- HxCDF
1.2.3.6.7.8- HxCDF
2.3.4.6.7.8- HxCDF
1.2.3.7.8.9- HxCDF
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF 
OCDF
Total HxCDD
Total HpCDD
Total TCDF
Total HxCDF
Total HpCDF

RSAI7-0.5BDL 13C-2,3,7,8-TCDF 16 (40-135) 2,3,7,8-TCDF J (all detects) P
,3C-1,2,3,4,7,8-HxCDF 24 (40-135) 1,2,3,4,7,8-HxCDD UJ (all non-detects)
,3C-1,2,3,6,7,8-HxCDD 30 (40-135) 1,2,3,6,7,8-HxCDD
13C-1,2,3,4,6,7,8-HpCDF 17 (40-135) 1,2,3,7,8,9-HxCDD
13C-1,2,3,4,6,7,8-HpCDD 23 (40-135) 1,2,3,4,6,7,8-HpCDD
,3C-OCDD 11 (40-135) OCDD

1.2.3.4.7.8- HxCDF
1.2.3.6.7.8- HxCDF
2.3.4.6.7.8- HxCDF
1.2.3.7.8.9- HxCDF
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF 
OCDF
Total HxCDD
Total HpCDD
Total TCDF
Total HxCDF
Total HpCDF

EQ0800299-01 '3C-2,3,7,8-TCDF 10,61 (40-135) All TCL compounds J (all detects) P
13C-2,3,7,8-T CDD 11.53 (40-135) UJ (all non-detects)
,3C-1,2,3,7,8-PeCDF 12.27 (40-135)
13C-1,2,3,7,8-PeCDD 12.28 (40-135)
,3C-1,2,3,4,7,8-HxCDF 10.12 (40-135)
13C-1,2,3,6,7,8-HxCDD 11.00 (40-135)
13C-1,2,3,4,6,7,8-HpCDF 10.20 (40-135)
13C-1,2,3,4,6,7,8-HpCDD 11.23 (40-135)
,3C-OCDD 9.32 (40-135)
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X. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All project quantitation limits were within validation criteria with the following exceptions:

Sample Compound Finding Criteria Flag AorP

RSAJ8-0.5B 2,3,7,8-TCDF Sample result exceeded Reported result should be J (all detects) A
1,2,3,4,7,8-HxCDF calibration range. within calibration range. J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
OCDF J (all detects)

RSAI7-0.5B 2,3,7,8-TCDD Sample result exceeded Reported result should be J (all detects) A
1,2,3,7,8-PeCDD calibration range. within calibration range. J (all detects)
1,2,3,4,7,8-HxCDD J (all detects)
1,2,3,6,7,8-HxCDD J (all detects)
1,2,3,7,8,9-HxCDD J (all detects)
1,2,3,4,6,7,8-HpCDD J (all detects)
OCDD J (all detects)
2,3,7,8-TCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,9-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

RSAI7-0.5BDL 2,3,7,8-TCDF Sample result exceeded Reported result should be J (all detects) A
1,2,3,4,7,8-HxCDF calibration range. within calibration range. J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

All compounds reported below the PQL were qualified as follows:

Sample Finding I Flag A or P

All samples in SDG E0800661 All compounds reported below the PQL I J (all detects) A

AH compounds reported as EMPC were qualified as follows:

Sample Finding Flag A or P

All samples in SDG E0800661 All compounds reported as estimated maximum possible 
concentration (EMPC).

JK (all detects) A
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Raw data were not reviewed for this SDG.

XU. System Performance

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows:

Sample Compound Flag AorP

RSAJ8-0.5B 2,3,7,8-TCDF from both DB-5 and DB-225 X A

RSAI7-0.5B All TCL compounds X A

RSAI7-0.5BDL 2,3,7,8-TCDF from DB-5 X A

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, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Data Qualification Summary - SDG E0800661

SDG Sample Compound Flag Aor P Reason (Code)

E0800661 RSAJ8-0.5B 2,3,7,8-TCDD J+ (all detects) P Laboratory control
1,2,3,4,6,7,8-HpCDF J+ (all detects) samples (%R) (I)

E0800661 RSAJ8-0.5B OCDD J (all detects) P Internal standards (%R)
UJ (all non-detects) (i)

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

E0800661 RSAI7-0.5B 2,3,7,8-TCDF J (all detects) P Internal standards (%R)
RSAI7-0.5BDL 1.2.3.4.7.8- HxCDD

1.2.3.6.7.8- HxCDD
1.2.3.7.8.9- HxCDD
1.2.3.4.6.7.8- HpCDD
OCDD
1.2.3.4.7.8- HxCDF
1.2.3.6.7.8- HxCDF
2.3.4.6.7.8- HxCDF
1.2.3.7.8.9- HxCDF
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF
OCDF
Total HxCDD
Total HpCDD
Total TCDF
Total HxCDF
Total HpCDF

UJ (all non-detects) (i)

E0800661 RSAJ8-0.5B 2,3,7,8-TCDF J (all detects) A Project Quantitation Limit
1,2,3,4,7,8-HxCDF J (all detects) (e)
1,2,3,4,6,7,8-HpCDF J (all detects)
OCDF J (all detects)

E0800661 RSAI7-0.5B 2,3,7,8-TCDD J (all detects) A Project Quantitation Limit
1,2,3,7,8-PeCDD J (all detects) (e)
1,2,3,4,7,8-HxCDD J (all detects)
1,2,3,6,7,8-HxCDD J (all detects)
1,2,3,7,8,9-HxCDD J (all detects)
1,2,3,4,6,7,8-HpCDD J (all detects)
OCDD J (all detects)
2,3,7,8-TCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,9-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

V:\LOGIN\TRONOXNG\21257U21 .TR3 9



SDG Sample Compound Flag A or P Reason (Code)

E0800661 RSAI7-0.5BDL 2,3,7,8-TCDF J (all detects) A Project Quantitation Limit
1,2,3,4,7,8-HxCDF J (all detects) (•)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

E0800661 RSAJ8-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
RSAI7-0.5B
RSAJ8-0.5BDL
RSAI7-0.5BDL

the PQL (sp)

E0800661 RSAJ8-0.5B All compounds reported as JK (alt detects) A Project Quantitation Limit
RSAI7-0.5B
RSAJ8-0.5BDL
RSAI7-0.5BDL

EMPC W

E0800661 RSAJ8-0.5B 2,3,7,8-TCDF from both DB-5 and X A Overall assessment of
DB-225 data (o)

E0800661 RSAI7-0.5B All TCL compounds X A Overall assessment of 
data (o)

E0800661 RSAI7-0.5BDL 2,3,7,8-TCDF from DB-5 X A Overall assessment of 
data (o)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
E0800661

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG E0800661

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\21257U21 .TR3 10



Tronox Northgate Henderson
LDC#: 21257U21_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: E0800661_________ Stage 2B
Laboratory: Columbia Analytical Services

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

Reviewer: 
2nd Reviewer:

Date:^^^
Page:7otZ:

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

Valiriatinn Arp a ftnmmpnts

I. Technical holding times Sampling dates: '7'//0

II. HRGC/HRMS Instrument performance check l
III. Initial calibration

IV. Routine calibration/lw

V. /Blanks

VI. Matrix spike/Matrix spike duplicates ___ L
VII. Laboratory control samples /<aaI
VIII. Regional quality assurance and quality control

N /
IX. Internal standards ✓W

X. Target compound identifications N

XI. Compound quantitation and CRQLs

XII. System performance N

XIII. Overall assessment of data

XIV. Field duplicates N|
XV. Field blanks 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

Validated Samples:

1 1 RSAJ8-0.5B J 21 ^ 1^ j jzrfp -%ri\ 31

* RSAI7-0.5B i' 12
/ „

22 ^ 32

3* 13 23 -H 33

4* 14 24^ 1 34

5 15 2^ 35

6 16 26^ 36

7 17 27 37

8 18 28 38
9 19 29 39

10 20 30 40

Notes:

21257U21W.wpd
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LDC Report# 21257V21

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

July 10, 2008

August 26, 2009

Soil

Dioxins/Dibenzofurans 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): E0800662

Sample Identification

RSAL2-0.5B
RSAK2-0.5B*
RSAL2-0.5BDL
RSAL2-0.5BMS
RSAL2-0.5BMSD

indicates sample was analyzed for screening purposes only.
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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) as there are no current 
guidelines for the method stated above.

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

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

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

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%.

III. Initial Calibration

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

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

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

IV. Routine Calibration (Continuing)

Routine calibration was performed at the required frequencies.

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

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

V. Blanks

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

Date Compound Concentration Associated Samples

EQ0800294-01 7/14/08 1,2,3,4,6,7,8-HpCDD 0.265 ng/Kg RSAL2-0.5B
OCDD 1.10 ng/Kg RSAL2-0.5BDL
2,3,7,8-TCDF 0.581 ng/Kg
1,2,3,7,8-PeCDF 0.276 ng/Kg
1,2,3,4,7,8-HxCDF 0.340 ng/Kg
1,2,3,6,7,8-HxCDF 0.229 ng/Kg
1,2,3,4,6,7,8-HpCDF 0.405 ng/Kg
1,2,3,4,7,8,9-HpCDF 0.177 ng/Kg
OCDF 0.796 ng/Kg
Total PeCDD 0.0845 ng/Kg
Total HpCDD 0.547 ng/Kg
Total TCDF 2.13 ng/Kg
Total PeCDF 1.67 ng/Kg
Total HxCDF 1.14 ng/Kg
Total HpCDF 0.603 ng/Kg

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 recoveries (%R) and relative percent 
differences (RPD) were not within QC limits for all compounds, the LCS percent 
recoveries (%R) were within QC limits and no data were qualified.

VII. Laboratory Control Samples (LCS)

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

VIII. Regional Quality Assurance and Quality Control 

Not applicable.

IX. Internal Standards

All internal standard recoveries were within QC limits with the following exceptions:
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Sample Internal Standards %R (Limits) Compound Flag A or P

RSAL2-0.5B ,3C-1,2,3,4,7,8-HxCDF
13C-1,2,3,6,7,8-HxCDD
13C-1,2,3,4,6,7,8-HpCDF 
,3C-1,2,3,4,6,7,8-HpCDD 
,3C-OCDD

22 (40-135)
24 (40-135)
16 (40-135)
14 (40-135)
8 (40-135)

1.2.3.4.7.8- HxCDD
1.2.3.6.7.8- HxCDD
1.2.3.7.8.9- HxCDD
1.2.3.4.6.7.8- HpCDD 
OCDD
1.2.3.4.7.8- HxCDF
1.2.3.6.7.8- HxCDF
2.3.4.6.7.8- HxCDF
1.2.3.7.8.9- HxCDF
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF 
OCDF
Total HxCDD
Total HpCDD
Total HxCDF
Total HpCDF

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

P

RSAL2-0.5BDL 13C-1,2,3,4,7,8-HxCDF
13C-1,2,3,6,7,8-HxCDD 
,3C-1,2,3,4,6,7,8-HpCDF
13C-1,2,3,4,6,7,8-HpCDD 
,3C-OCDD

24 (40-135)
29 (40-135)
21 (40-135)
17 (40-135)
7 (40-135)

1.2.3.4.7.8- HxCDD
1.2.3.6.7.8- HxCDD
1.2.3.7.8.9- HxCDD
1.2.3.4.6.7.8- HpCDD 
OCDD
1.2.3.4.7.8- HxCDF
1.2.3.6.7.8- HxCDF
2.3.4.6.7.8- HxCDF
1.2.3.7.8.9- HxCDF
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF 
OCDF
Total HxCDD
Total HpCDD
Total HxCDF
Total HpCDF

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

P

X. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XI. Project Quantitation Limit

All project quantitation limits were within validation criteria with the following exceptions:
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Sample Compound Finding Criteria Flag Aor P

RSAL2-0.5B 2,3,7,8-TCDD Sample result exceeded Reported result should be J (all detects) A
1,2,3,7,8-PeCDD calibration range. within calibration range. J (all detects)
1,2,3,4,7,8-HxCDD J (all detects)
1,2,3,6,7,8-HxCDD J (all detects)
1,2,3,7,8,9-HxCDD J (all detects)
1,2,3,4,6,7,8-HpCDD J (all detects)
OCDD J (all detects)
2,3,7,8-TCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J (all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,9-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

RSAL2-0.5BDL OCDF Sample result exceeded Reported result should be J (all detects) A
calibration range. within calibration range.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG E0800662 All compounds reported below the PQL. J (all detects) A

All compounds reported as EMPC were qualified as follows:

Sample Finding Flag A or P

All samples in SDG E0800662 All compounds reported as estimated maximum possible 
concentration (EMPC).

JK (all detects) A

Raw data were not reviewed for this SDG.

XII. System Performance

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows:
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Sample Compound Flag Aor P

RSAL2-0.5B All TCL compounds X A

RSAL2-0.5BDL 2,3,7,8-TCDF from DB-5 X A

Sample RSAK2-0.5B was analyzed for screening purposes only.

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, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Data Qualification Summary - SDG E0800662

SDG Sample Compound Flag AorP Reason (Code)

E0800662 RSAL2-0.5B 1,2,3,4,7,8-HxCDD J (all detects) P Internal standards (%R)
RSAL2-0.5BDL 1.2.3.6.7.8- HxCDD

1.2.3.7.8.9- HxCDD
1.2.3.4.6.7.8- HpCDD
OCDD
1.2.3.4.7.8- HxCDF
1.2.3.6.7.8- HxCDF
2.3.4.6.7.8- HxCDF
1.2.3.7.8.9- HxCDF
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF
OCDF
Total HxCDD
Total HpCDD
Total HxCDF
Total HpCDF

UJ (all non-detects) (i)

E0800662 RSAL2-0.5B 2,3,7,8-TCDD J (all detects) A Project Quantitation Limit
1,2,3,7,8-PeCDD J (all detects) (•)
1,2,3,4,7,8-HxCDD J (all detects)
1,2,3,6,7,8-HxCDD J (all detects)
1,2,3,7,8,9-HxCDD J (all detects)
1,2,3,4,6,7,8-HpCDD J (all detects)
OCDD J (all detects)
2,3,7,8-TCDF J (all detects)
2,3,4,7,8-PeCDF J (all detects)
1,2,3,4,7,8-HxCDF J'(all detects)
1,2,3,6,7,8-HxCDF J (all detects)
2,3,4,6,7,8-HxCDF J (all detects)
1,2,3,7,8,9-HxCDF J (all detects)
1,2,3,4,6,7,8-HpCDF J (all detects)
1,2,3,4,7,8,9-HpCDF J (all detects)
OCDF J (all detects)

E0800662 RSAL2-0.5BDL OCDF J (all detects) A Project Quantitation Limit 
<•)

E0800662 RSAL2-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
RSAL2-0.5BDL the PQL. (sp)

E0800662 RSAL2-0.5B All compounds reported as JK (all detects) A Project Quantitation Limit
RSAL2-0.5BDL EMPC (k)

E0800662 RSAL2-0.5B All TCL compounds X A Overall assessment of 
data (o)

E0800662 RSAL2-0.5BDL 2,3,7,8-TCDF from DB-5 X A Overall assessment of 
data (o)
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Laboratory Blank Data Qualification Summary - SDG 
E0800662

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B investigation, Henderson, Nevada 
Dioxins/Dibenzofurans - Field Blank Data Qualification Summary - SDG E0800662

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21257V21_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: E0800662_________ Stage 2B
Laboratory: Columbia Analytical Services

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.

Reviewer: 
2nd Reviewer:

ValiHatinn Am a Onmmpnte

1. Technical holding times Sampling dates:

II. HRGC/HRMS Instrument performance check <6-
r r "

III. Initial calibration 4
IV. Routine calibration/lt$(V tr
V. rBlanks ‘'W
VI. Matrix spike/Matrix spike duplicates ^V\/

VII. Laboratory control samples /4f3s<F-h

Viu. Regional quality assurance and quality control N

IX. Internal standards 4m/

X. Target compound identifications N

XI. Compound quantitation and CRQLs ^N

XII. System performance N

XIII. Overall assessment of data

XIV. Field duplicates k1/
XV. Field blanks K/

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:

RSAL2-0.5B

Notes:_______ "ff ______-JD/p ~ in

21257V21 W.wpd
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