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Northgate Environmental Management, Inc. January 11, 2010
1100 Quail Street Ste. 102

New Port beach, CA 92660

ATTN: Ms. Cindy Arnold

SUBJECT: TronoxLLC Facility, 2009 Phase B Investigation, Henderson, Nevada, Data
Validation

Dear Ms. Arnold,

Enclosed are the revised data validation reports for the fractions listed below. Please
replace the previously submitted reports & associated CD with the enclosed revised
reports and CD.

LDC Project # 21990:

SDG # Fraction
237785, 237885 Isotopic Uranium & Isotopic Thorium

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

Sincerely,

ERaut

Erlinda T. Rauto
Operations Manager/Senior Chemist

V:ALOGIN\TronoxNG\21990REV .wpd
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Northgate Environmental Management, Inc. December 15, 2009
1100 Quail Street Ste. 102

Newport Beach, CA 92660

ATTN: Ms. Cindy Arnold

SUBJECT: Tronox LLC Facility, 2009 Phase B Investigation, Henderson,
Nevada, Data Validation

Dear Ms. Arnold,

Enclosed are the final validation reports for the fractions listed below. These
SDGs were received on November 10, 2009. Attachment 1 is a summary of the
samples that were reviewed for each analysis.

LDC Project # 21990:
SDG # Fraction

233580, 233776, 234964 Radium-226 & Radium-228, Isotopic Uranium &
235177, 235208, 235782 Isotopic Thorium
235860, 236043, 237785

237795, 237885, 238405

238477

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 RevieWNaIidation,
BRC 2009

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

o NDEP Guidance, May 2006

] Muiti Agency Radiological Laboratory Analytical Protocols (MARLAP)
Manual, July 2004

] USEPA, Contract Laboratory Program National Functional Guidelines
for Inorganic Data Review, October 2004

Please feel free to contact us if you have any questions.
Sincerely,
‘ CL,G?,& (> ?{o\/

Erlinda T. Rauto
Operations Manager/Senior Chemist

VALOGIN\TronoxNG\21990COV .wpd
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EDD CHECKLIST Page:_ 1 of 1
.DC #:_21990 Reviewer: JE
DG #: 233580, 233776, 234964, 235177, 2nd Reviewer: BC
235208, 235782, 235860, 236043,
237785, 237795, 237885, 238405, 238477

Tronox Northgate Henderson Worksheet

Findings/Comments

Were EDD anomalies identified? X

) See EDD_discrepancy_
If yes, were they corrected or documented for the client? X form LDC21990 121109.doc

= e

Was the final EDD sent to the client?




Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports
LDC #21990

Radium-226 & Radium-228




LDC Report# 21990A29

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

Collection Date: July 15 through July 27, 2009

LDC Report Date: December 11, 2009

Matrix: Water

Parameters: Radium-226 & Radium-228

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 233580

Sample ldentification

M-92BDISS
M-97B

TR-6B
EB-071709-GW
M-33B
CLD-4RB
MW-6RB
M-528B

M-35B

M-11B
M-11BDISS
M-11009B
M-11009BDISS
M-92BDISSMS
M-92BDISSDUP

A NGINVTRONNYAGV21QanA%20 TRAR 1



Introduction

This data review covers 15 water samples listed on the cover sheet. The analyses
were per EPA Methods 903.1 and 904.0 for Radium-226 and Radium-228.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 |ll.
Field duplicates are summarized in Section VIiI.

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

VALOGIN\TRONOXNG\21990A29.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

J-CAB

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

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

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

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

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

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

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

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

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

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

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

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

None

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

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

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

VALOGIN\TRONOXNG\21990A29.TR3 3



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

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

ll. Calibration
a. Initial Calibration
All criteria for the initial calibration were met.

Detector efficiency was determined and a self-absorption curve was generated for each
radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within laboratory control limits.

lll. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

Sample EB-071709-GW was identified as an equipment blank. No radium-226 or radium-
228 was found in this blank.

Sample FB080409-GW (from SDG 233776) was identified as a field blank. No radium-226
or radium-228 was found in this blank with the following exceptions:

Sampling
Field Blank ID Date Isotope Concentration Associated Samples
FB080409-GW 8/4/09 Radium-228 2.33 pCi/lL M-97B

Radium-226 0.396 pCi/L

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

Reported Modified Final
Sample Isotope Activity Activity
M-97B Radium-226 0.605 pCi/L 1.00U pCi/L

VALOGIN\TRONOXNG\21990A29.TR3 4



Sample MC-3B-Filt (from SDG 230340) was identified as a filter blank. No radium-226 or
radium-228 was found in this blank with the following exceptions:

Sampling
Filter Blank ID Date Isotope Concentration Associated Samples
MC-3B-Filt 5/21/09 Radium-228 3.35 pCi/L M-92BDISS
M-11BDISS
M-11009BDISS

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

Sample PB100209-A2 (from SDG 237885) was identified as a pump blank. No radium-
226 or radium-228 was found in this blank.

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

b. Laboratory Control Samples

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

c. Chemical Recovery

All chemical recoveries were within validation criteria.

V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs.

VI. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG 233580 All isotopes reported below the PQL. J (all detects) A

VALOGIN\TRONOXNG\21990A29.TR3 5



Raw data were not reviewed for this SDG.

VIl. Overall Assessment of Data

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

VIIl. Field Duplicates

Samples M-11B and M-11009B and samples M-11BDISS and M-11009BDISS were

identified as field duplicates. No radium-226 or radium-228 was detected in any of the
samples with the following exceptions:

Concentration (pCi/L)

RPD Difference
Analyte M-11BDISS M-11009BDISS (Limits) (Limits) Flags AorP
Radium-228 2.46 0.283U - 2.177 (<3.00)

VALOGIN\TRONOXNG\21990A29.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 233580

SDG Sample Isotope Flag AorP Reason (Code)

233580 M-92BDISS All isotopes reported below the J (all detects) A Sample result verification
M-97B PQL. (PQL) (sp)

TR-6B
EB-071709-GW
M-33B
CLD4RB
MW-6RB
M-528

M-35B

M-11B
M-11BDISS
M-110098
M-11009BDISS

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG
233580

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Radium-226 & Radium-228 - Equipment Blank Data Qualification Summary - SDG
233580

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG 233580

Modified Final
SDG Sample Isotope Activity AorP Code
233580 M-978 Radium-226 1.00U pCi/l. A bf

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Filter Blank Data Qualification Summary - SDG 233580

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Pump Blank Data Qualification Summary - SDG 233580

No Sample Data Qualified in this SDG

A2 ARIMVTDARNNYRAIMRI A4 0anANA TDA2 7



Tronox Northgate Henderson

LDC #._21990A29 VALIDATION COMPLETENESS WORKSHEET Date: - 20-99
SDG #:_233580 Stage 2B Page:_( of [
Laboratory: GEL Laboratories LLC Reviewer._ MG

2nd Reviewer,_ \—"
METHOD: Radium 226 and Radium 228 (EPA Method 903.1 & 904)

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: 7-15-09 tweovgh 7-2T7-99
lla. | Initial calibration A I
lIb.__| Calibration verification A
1. Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates A MS / DUP
IVb. | Laboratory control samples A LCS
IVc. | Chemical recovery A
V. Sample result verification N
VI. | Minimum dectectable activity (MDA) A
VII. | Overali assessment of data A
Vill._| Field duplicates Sw DY & D IiH3
v | Eield hianks sw |eB= ¥4 Fr- FRO80409-ewW (5b6. 233776)
Pump Blank FPB100209-42 (5o 237835 )
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 Sagpﬁs oer Flter Blaux = M -3B - F4 ( spo: 930340>
1 M-92BDISS 11 [M-11BDISS 21 31
2 M-97B 12 |M-11009B 22 32
3 TR-6B 13 |M-11009BDISS 23 33
22¢ 2928
4 EB-071709-GW 14 |M-92BDISSMS 24 34
0 939
5 M-33B 15 |M-92BDISSDUP 25 35
6 | CLD4RB 16 | PBwW 26 36
7 MW-6RB 17 27 37
8 M-52B 18 28 38
9 M-35B 19 29 39
10 | M-11B 20 30 40
Notes:

21990A29W.wpd
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LoC #: 21990439
SDG #: 233520

VALIDATION FINDINGS WORKSHEET

Field Duplicates

METHOD: Radiochemistry (Method:_ S€& € ovev )

N_N/A
N _N/A

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

Page:_} of |
Reviewer:

2nd reviewer: |::: /

- activity ( PC1/L ) by difference
Isotopes 11\ |3 RPB-
Ra- 798 2.46 0.3 U | 9.177 (£3.00)
L Aetivity( )
Isotopes _ RPD
Activity ( ),
Isotopes _ RPD
Isotopes ' RPD
WM —




LDC Report# 21990B29

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

Collection Date: July 20 through August 4, 2009

LDC Report Date: December 1, 2009

Matrix: Water

Parameters: Radium-226 & Radium-228

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 233776

Sample Identification

M-778B
M-77BDISS
M-50B
M-31-AB
M-31-ABDISS
M-21B
FB080409-GW
M-77BMS
M-77BDUP

VALOGIN\TRONOXNG\21990B29.TR3 1



Introduction

This data review covers 9 water samples listed on the cover sheet. The analyses were
per EPA Methods 903.1 and 904.0 for Radium-226 and Radium-228.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 Ill.

Field duplicates are summarized in Section Vill.

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

VALOGIN\TRONOXNG\21990B29.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

J-CAB

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

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

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

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

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

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

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

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

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

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

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

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

None

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

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

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

VALOGIN\TRONOXNG\21990B29.TR3 3



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

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

Il. Calibration
a. Initial Calibration
All criteria for the initial calibration were met.

Detector efficiency was determined and a self-absorption curve was generated for each
radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within laboratory control limits.

lll. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

Sample FB080409-GW was identified as a field blank. No radium-226 or radium-228 was
found in this blank with the following exceptions:

Sampling
Field Blank ID Date Isotope Concentration Associated Samples
FB080409-GW 8/4/09 Radium-228 2.33 pCi/L M-21B

Radium-226 0.396 pCi/L

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

Reported Modified Final
Sample Isotope Activity Activity
M-21B Radium-226 0.716 pCi/L 1.00U pCi/L

Sample MC-3B-Filt (from SDG 230340) was identified as a filter blank. No radium-226 or
radium-228 was found in this blank with the following exceptions:

AL ARIAMTDANAYRNIC a4 anntnn TDA2 A



Sampling

Filter Blank ID Date Isotope Concentration Associated Samples
MC-3B-Filt 5/21/09 Radium-228 3.35 pCi/L M-77BDISS
M-31-ABDISS

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

Sample PB100209-A2 (from SDG 237885) was identified as a pump blank. No radium-
226 or radium-228 was found in this blank.

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

b. Laboratory Control Samples

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

c. Chemical Recovery

All chemical recoveries were within validation criteria.

V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs.

VI. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG 233776 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VALOGIN\TRONOXNG\21990B29.TR3 5



VIl. Overall Assessment of Data

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

VIIl. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\TRONOXNG\21990B29.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 233776

SDG Sample Isotope Flag AorP Reason (Code)

233776 M-77B All isotopes reported below the J (all detects) A Sample result verification
M-77BDISS PaL. (PQL) (sp)

M-508B
M-31-AB
M-31-ABDISS
M-21B
FB080409-GW

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG
233776

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG 233776

Modified Final
SDG Sample Isotope Activity AorP Code
233776 M-21B Radium-226 1.00U pCi/L A bf

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Filter Blank Data Qualification Summary - SDG 233776

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Pump Blank Data Qualification Summary - SDG 233776

No Sample Data Qualified in this SDG

VZA T ASIARTDARIAVAISL A4 ANADNAN TD2 7



LDC #:_21990B29
SDG #.__ 233776

Laboratory: GEL Laboratories LLC

Tronox Northgate Henderson
VALIDATION COMPLETENESS WORKSHEET Date: {I- 20- 09
Stage 2B Page:_{ of |

Reviewer,. MG
2nd Reviewer:

METHOD: Radium 226 and Radium 228 (EPA Method 903.1 & 904)

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

validation findings worksheets.

I. | Technical holding times A Sampling dates: 7-00-09 thvougl, g-4-99
lla. | Initial calibration A '
IIb._| Calibration verification A
. | Blanks B |Agwt—
IVa. | Matrix Spike/(Matrix Spike) Duplicates A MS / DUpP
IVb. | Laboratory control samples A LesS
IVe. | Chemical recovery A
V. | Sample result verification N
VI. | Minimum dectectable activity (MDA} A
VII. | Overall assessment of data A
VIIl. | Field duplicates l\]
x| Field hianks Sw F3= 7
Pump Blank =XPB100209-A2 (sp6: 737845)
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:

atll  watee

Filier Blawk = Mc-38-Filt (5n6. J30340)

1 M-778B 11 21 31
2 M-77BDISS 12 22 32
3 M-50B 13 23 33
4 M-31-AB 14 24 34
5 M-31-ABDISS 15 25 35
6 M-21B 16 26 36
7 FB080409-GW 17 27 37

296 398
8 M-77BMS 18 28 38
b 293
9 M-77BDUP 19 29 39
10 |PRw 20 30 40
Notes:

21990829W.wpd
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LDC Report# 21990C29

Laboratory Data Consultants, Inc.

Project/Site Name:

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

Laboratory:

Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation,

Henderson, Nevada

August 7 through August 10, 2009

December 1, 2009

Soil/Water

Radium-226 & Radium-228

Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 234964

Sample ldentification

RSAMS8-10B
RSAMS8-20B
RSAM8009-20B
RSAM8-31B
SA62-10B
SA62-24B
SA144-10B
SA144009-10B
SA144-28B
SA92-10B
SA92-20B
SA92-31B
SA119-0.5B
SA119-10B
SA119-30B
SA119-48B
SA158-10B
SA158-20B
SA158-31B
EB081009-SO2

VALOGIN\TRONOXNG\21990C29.TR3

SA92-10BMS
SA92-10BDUP
EB081009-SO2MS
EB081009-SO2DUP



Introduction

This data review covers 21 soil samples and 3 water samples listed on the cover

sheet. The analyses were per EPA Methods 903.1 and 904.0 for Radium-226 and
Radium-228.

This review follows the Standard Operating Procedures (SOP) 40, Data
Review/Validation (BRC 20089), the Quality Assurance Project Plan Tronox LLC Facility,
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 lll.

Field duplicates are summarized in Section VIII.

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

AL NGINKTRAONNYANIGA210anm2a TRR o]



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 patrtially attributable to blank contamination.
This qualifier is applicable to radiochemistry analysis only.

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

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

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

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

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

1030E.
A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

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

VALOGIN\TRONOXNG\21990C29.TR3 3



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

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

Il. Calibration
a. Initial Calibration
All criteria for the initial calibration were met.

Detector efficiency was determined and a self-absorption curve was generated for each
radionuclide of interest,

b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within laboratory control limits.

Ill. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

Sample EB081009-SO2 was identified as an equipment blank. No radium-226 or radium-
228 was found in this blank.

Samples FB072909-SO (from SDG 234267) and FB080309-SO (from SDG 234414) were
identified as field blanks. No radium-226 or radium-228 was found in these blanks.

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits with the following exceptions:

VALOGIN\TRONOXNG\21990C29.TR3 4



DUP ID
(Associated
Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP

SA92-10BDUP Radium-226 - 0.826 pCi/g (<0.50) J (all detects) A
(RSAM8-10B UJ (all non-detects)
RSAMS8-20B
RSAMB8009-208B
RSAMB8-31B
SA62-10B
SA62-24B
SA144-10B
SA144009-10B
SA144-28B
SA92-10B
SA92-20B
SA92-31B
SA158-10B
SA158-208B
SA158-31B)

b. Laboratory Control Samples

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

c. Chemical Recovery

All chemical recoveries were within validation criteria.
V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL pCi/g QAPP PQL pCi/g Flag AorP
RSAMS8-20B Radium-228 0.618 0.5 None P
SA62-108 Radium-228 0.600 0.5 None P
SA144-10B Radium-228 0.731 0.5 None P
SA144009-10B Radium-228 0.718 0.5 None P
SA119-30B Radium-228 0.570 0.5 None P

The MDA was greater than the PQL as listed above.
V. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

VALOGIN\TRONOXNG\21990C29.TR3 5



Sample Finding Flag AorP

All samples in SDG 234964 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. Overall Assessment of Data

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

VIII. Field Duplicates

Samples RSAM8-20B and RSAM8009-20B and samples SA144-10B and SA144009-10B

were identified as field duplicates. No radium-226 or radium-228 was detected in any of
the samples with the following exceptions:

Concentration (pCi/g)
RPD Difference
Analyte RSAMS-20B RSAM8008-20B (Limits) (Limits) Flags AorP
Radium-228 0.671 1.06 - 0.389 (<0.50) -
Radium-226 1.61 1.04 - 0.57 (<0.50) J (all detects) A
Concentration (pCi/g)
RPD Difference
Analyte SA144-10B SA144009-10B (Limits) (Limits) Flags AorP
Radium-228 1.01 0.991 - 0.019 (=<0.50) -
Radium-226 1.24 0.788 - 0.452 (<0.50) -

VAL AGINVTRANNYNIGL2 1 aanm2a TRAR R



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 234964

SDG Sample Isotope Flag AorP Reason (Code)

234964 RSAMS8-10B Radium-226 J (all detects) A Duplicate sample
RSAMBS8-20B UJ (all non-detects) analysis (Difference) (Id)
RSAM8009-208
RSAM8-31B
SA62-10B
SA62-24B
SA144-10B
SA144009-10B
SA144-28B
SA92-10B
SA92-20B
SA92-31B
SA158-10B
SA158-20B
SA158-31B

234964 RSAMS8-20B Radium-228 None P Minimum detectable
SA62-10B activity (PQL)
SA144-10B
SA144009-10B
SA119-30B

234964 RSAMS-10B All isotopes reported below the J (all detects) A Sample result verification
RSAMS8-20B PQL. (PQL) (sp)
RSAMB8009-20B
RSAM8-31B
SA62-10B
SA62-24B
SA144-10B
SA144009-10B
SA144-28B
SA92-10B
SA92-20B
SA92-31B
SA119-0.5B
SA119-10B
SA119-30B
SA119-48B
SA158-10B
SA158-20B
SA158-31B
EB081009-S02

234964 RSAM8-20B Radium-226 J (all detects) A Field duplicates
RSAM8009-20B (Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG
234964

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\21990C29.TR3 7



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Radium-226 & Radium-228 - Equipment Blank Data Qualification Summary - SDG
234964

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG 234964

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\21990C29.TR3 8



Tronox Northgate Henderson
LDC #:_ 21990C29 VALIDATION COMPLETENESS WORKSHEET Date: {1-20- 09
SDG #:_ 233964 224964 gy 4 Stage 2B Page_{of |
Laboratory: GEL Laboratories LLC Reviewer._ M¢&r
2nd Reviewer.__\ ~_-

METHOD: Radium 226 and Radium 228 (EPA Method 903.1 & 904)

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
1. Technical holding times A Sampling dates: 8 -1- 09 -Hm/ouq h 8~ 0-09
lla. | Initial calibration A ¢
1lb. | Calibration verification A
1. Blanks A .
IVa. | Matrix Spike/(Matrix Spike) Duplicates 5 V‘/ M § /DU P
IVb. | Laboratory control samples A LCS
IVc. | Chemical recovery A
V. Sample result verification N
VI. | Minimum dectectable activity (MDA) Sw
VIL. | Overall assessment of data A
Vill. | Field duplicates Sw Dz9+3 =748
v | Fieid bianks ND |£B: 90 FB:c FB078909-59 (sdo:I34367)
FB - FB080309-50 (SD&:334414)
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 RSAMS-10B 9 {11 |sA92-208 S |21 |sAge- 1OBMS?a6 s S |31
2 RSAMS8-20B 12 |SA92-31B 22 |SA92- 1OBDUP !' 32
3 RSAM8009-20B 13 [SA119-0.5B 23 ? EB081009- SO’27I8|S 29 W (33
4 RSAM8-31B 14 |SA119-10B 24 2 EB081009- SOZDUP L 34
5 SA62-10B 15 {SA119-30B 25 ' PRS 35
6 SA62-24B 16 |{SA119-48B 26 ) PGVJ 36
7 SA144-10B 17 _|SA158-10B 27 37
8 SA144009-10B 18 |SA158-20B 28 38
9 SA144-28B 19 [SA158-31B 29 39
10 | SA92-10B v |20 L EB081009-SO2 W |30 40
Notes:

21990C29W wnd
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LDC #: 21990€29

VALIDATION FINDINGS WORKSHEET

SDG #:__ 234964 Field Duplicates
METHOD: Radiochemistry (Method: See caver )

N_N/A
N_N/A

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

Page:_| of_|
Reviewer; MG
2nd reviewer: {

Activity ( FC;/jE )

by Aidfereace

Isotopes 2 3 Qual Pal/monly
Ra-228 O.6TI .00 0.389 (£0.50)
Ra-236 LGl .04 057 (L ) JdesAlf
Activity (P<* /9 by difference
v
Isotopes 7 8 RPB—
I Ra- 278 .o 0.991 0.019 (40.50)
I Ra- 226 (. 2y 0.788 |o.452 (| )
Activity ( )
Isotopes RPD
|
Activity ( )
Isotopes RPD

|

™~ AN as

Version 1.0 (3/2/2000)



Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

LDC Report# 21990D29

Laboratory Data Consultants, Inc.
Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

August 11, 2009
December 4, 2009
Soil/Water

Radium-226 & Radium-228
Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 235177

Sample ldentification

SA107-0.5B
SA107-10B
SA107009-10B
SA107-29B
SA61-10B
SA61-30B
SA155-0.5B
SA155009-0.5B
SA155-10B
SA155-30B
SA115-0.5B
SA115-10B
SA115009-10B
SA115-25B
SA115-40B
SA115-51B
RSAU6-0.5B
RSAU6-10B
RSAUG-25B
RSAU6-40B

EB081109-SO
RSAUG-0.5BMS
RSAU6-0.5BDUP

VA ACINNTRANNYANIA24{aannna TD2 1



Introduction

This data review covers 22 soil samples and one water sample listed on the cover
sheet. The analyses were per EPA Methods 903.1 and 904.0 for Radium-226 and
Radium-228.

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 the Muiti-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 Ill.

Field duplicates are summarized in Section VIl

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

AL ACINMTDANNYNIRV 241 aanhya TRA ')



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

J-CAB

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

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

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

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

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

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

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

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

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

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

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

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

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

A

P

None

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

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

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

AL ACRINATRNANAYNIRL 21 aannN2a TRR e



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. Calibration
a. Initial Calibration
All criteria for the initial calibration were met.

Detector efficiency was determined and a self-absorption curve was generated for each
radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within laboratory control limits.

I1l. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

Sample EB081109-SO1 was identified as an equipment blank. No radium-226 or radium-
228 was found in this blank.

Samples FB072909-SO (from SDG 234267) and FB080309-SO (from SDG 234414) were
identified as field blanks. No radium-226 or radium-228 was found in these blanks.

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits with the following exceptions:

AL AGINRTRANNYAIGL210anN2a TRAR a



DUP ID
(Associated
Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP
RSAU6-0.5BDUP Radium-226 0.558 pCi/g (<0.50) J (ali detects) A
(SA115-0.5B UJ (all non-detects)
SA115-108
SA115009-10B
SA115-25B
SA115-408
SA115-51B
RSAU6-0.58
RSAU6-10B
RSAU6-25B
RSAU6-40B)
b. Laboratory Control Samples
Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) and relative percent differences (RPD) were within QC limits.
c. Chemical Recovery
All chemical recoveries were within validation criteria.
V. Minimum Detectable Activity (MDA)
All minimum detectable activities met required PQLs.
V. Sample Result Verification and Project Quantitation Limit
All isotopes reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG 235177 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

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

VIIil. Field Duplicates

Samples SA107-10B and SA107009-10B, samples SA155-0.5B and SA155009-0.5B, and
samples SA115-10B and SA115009-10B were identified as field duplicates. No radium-
226 or radium-228 was detected in any of the samples with the following exceptions:

VAL AR TDARAVRIS Al ANARAN TDA



Concentration (pCi/g)
RPD Difference
Analyte SA107-10B SA107009-10B (Limits) (Limits) Flags AorP
Radium-228 0.618 0.837 - 0.219 (<0.50) - -
Radium-226 1.51 1.84 - 0.33 (<0.50) - -
Concentration (pCi/g)
RPD Difference
Analyte SA155-0.5B SA155009-0.58 (Limits) (Limits) Flags AorP
Radium-228 1.21 0.768 - 0.442 (<0.50) - -
Radium-226 1.09 0.789 - 0.301 (<0.50) -
Concentration (pCi/g)
RPD Difference
Analyte SA115-10B SA115009-10B (Limits) (Limits) Flags AorP
Radium-228 0.701 0.955 - 0.254 (<0.50) - -
Radium-226 1.28 1.72 - 0.44 (<0.50) - -

AL NAGRINRTRANANYNCRL210ann2a TRR




Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 235177

SDG Sample Isotope Flag AorP Reason (Code)

235177 SA115-0.58 Radium-226 J (all detects) A Duplicate sample
SA115-10B UJ (all non-detects) analysis (Difference) (id)
SA115009-10B
SA115-25B
SA115-40B
SA115-61B
RSAU6-0.5B
RSAU6-10B
RSAUS6-25B
RSAU6-40B

235177 SA107-0.5B All isotopes reported below the J (all detects) A Sample result verification
SA107-10B PQL. (PQL) (sp)
SA107009-10B
SA107-29B
SA61-10B
SA61-30B
SA155-0.5B
SA155008-0.5B
SA155-10B
SA155-30B
SA115-0.5B
SA115-10B
SA115009-10B
SA115-25B
SA11540B
SA115-51B
RSAUS6-0.5B
RSAU6-10B
RSAUB-25B
RSAU6-408
EB081109-SO

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG
235177

No Sample Data Qualified in this SDG
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Equipment Blank Data Qualification Summary - SDG
235177

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG 235177

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\21990D28.TR3 7



Tronox Northgate Henderson

LDC #:_ 21990D29 VALIDATION COMPLETENESS WORKSHEET Date:12-1-09
SDG #._ 235177 Stage 2B Page:_l of |
Laboratory: GEL Laboratories LLC Reviewer, MG

2nd Reviewer:
METHOD: Radium 226 and Radium 228 (EPA Method 903.1 & 904)

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: 8 -1 1- O‘)

lla. | Initial calibration A

lib. | Calibration verification A

1l Blanks A

(Va. | Matrix Spike/(Matrix Spike) Duplicates Sw MS /DUP

IVb. | Laboratory control samples A LC S/ LCSD

IVc. | Chemical recovery A

V. | Sample result verification N

VI. | Minimum dectectable activity (MDA) A

VII. | Overall assessment of data A

VIIl. | Field duplicates SWwW D243 0D=7+8 , D=13+13

v | Fietd bianks ND | EB=21 FR= £FB079909-50 (sp6: 234267)

FBz FBO80309-50 ($D6: 234414)
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 SA107-0.5B S 11 |SA115-0.5B S 212 EB081109-SO W |31
296 758

2 SA107-10B 12 |SA115-10B 22 |RSAU6-0.5BMS S |32
3 SA107009-10B 13 |SA115009-10B 23 RSAUG-O.SBDaSg 728 \L 33
4 SA107-29B 14 |SA115-25B 24 ' P B S 34
5 SA61-10B 15 |SA115-40B 25 ? PRw 35
6 SA61-30B 16 |SA115-51B 26 36
7 SA155-0.5B 17 |RSAU6-0.5B 27 37
8 SA155009-0.5B 18 |RSAU6B-10B 28 38
9 SA155-10B 19 |RSAUB-25B 29 39
10 | SA155-30B 20 |RSAUB-40B V|30 40

Notes:

21990D29W.wpd
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LpC #: #1990D 79
SDG #:__ 235117

VALIDATION FINDINGS WORKSHEET

Field Duplic

ates

METHOD: Radiochemistry (Method:_S€€ _Covev

N N/A
N _N/A

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

Page:_ | of_|
Reviewer:_ MG
2nd reviewer:___\ ___—

[ ey (P /9 ) oy diflecence

isotopes V) 3 APD—

Ra- 25® 0.618 0.837 |0.919 (£0.50)

Ra- 296 [ 51 .84 lo0.33 (| )
=____;A_c9.vm_r;%g________ by difference

“ Isotopes K 3 APRD—
i Ra- 278 (- 21 0.768 0.442 (£0.50)
Ra- 226 | 09 o0.789 10300 () )

| A:g( pci/. by diffe~ence

Isotopes (2 (3 il

Ra- 298 0.791 0.955 | 0.254 (£0.50)

Ra-270 (.28 (.72 oy (|} )

—— -

Version 1.0 (3/2/2000)



LDC Report# 21990E29

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

Collection Date: August 11 through August 20, 2009

LDC Report Date: December 4, 2009

Matrix: Soil/Water

Parameters: Radium-226 & Radium-228

Validation Level: Stage 4

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 235208

Sample Identification

RSAU6-53B SA70-10BMS
SA86-10B SA70-10BDUP
SA86009-10B

SA86-28B

RSAM6-10B

RSAMG6-28B

RSAM6009-28B

SA70-10B

SA70-30B

SA167-0.5B

SA167-10B

SA167009-10B

SA167-28B

EB081909-SO1

SA197-10B

SA197009-10B

SA197-21B

SA104-10B

SA104009-10B

SA104-30B

A OEINVTRAONMNYANIRV21aanE20 TRA 1



Introduction

This data review covers 21 soil samples and one water sample listed on the cover
sheet. The analyses were per EPA Methods 903.1 and 904.0 for Radium-226 and
Radium-228.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 Ill.

Field duplicates are summarized in Section VIII.

VAL OGINNTRONNOXNGI21QanF2Q TR4 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

J-CAB

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

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

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

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

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

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

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

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

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

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

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

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

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

A

P

None

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

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

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

VAL ACINRTROANAYNIGL 241 0anE50 TRhAa o]



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

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

Il. Calibration
a. Initial Calibration
All criteria for the initial calibration were met.

Detector efficiency was determined and a self-absorption curve was generated for each
radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within laboratory control limits.

lll. Blanks

Method blanks were reviewed for each matrix as applicable. Blank resuits contained less
than the minimum detectable activity (MDA).

Sample EB081909-SO1 was identified as an equipment blank. No radium-226 or radium-
228 was found in these blanks.

Samples FB072909-SO (from SDG 234267) and FB080309-SO (from SDG 234414) were
identified as field blanks. No radium-226 or radium-228 was found in these blanks.

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

b. Laboratory Control Samples
Laboratory control samples were reviewed for each matrix as applicable. Although the

LCS/LCSD relative percent difference (RPD) was not within QC limits for one isotope, the
LCS/LCSD percent recoveries (%R) were within QC limits and no data were qualified.

VAt ARINMTRANNYNIG 21 aanE20 TR4 A



c. Chemical Recovery

All chemical recoveries were within validation criteria,

V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL (pCi/g) PaL (pCi/g) Flag AorP
RSAMe6-288 Radium-228 0.635 0.50 None P
SA167-0.5B Radium-228 0.567 0.50 None P
SA167-10B Radium-228 0.533 0.50 None P
SA167-28B Radium-228 0.624 0.50 None P
SA197-21B Radium-228 0.538 0.50 None P
SA104-10B Radium-228 0.681 0.50 None P
SA104009-10B Radium-228 0.667 0.50 None P

The MDA was greater than the PQL as listed above.
VI. Sample Result Verification and Project Quantitation Limit
All sample result verifications were acceptable.
All isotopes reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG 235208 All isotopes reported below the PQL. J (all detects) A

VIl. Overall Assessment of Data

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

VALOGIN\TRONOXNG\21990E29. TR4




VIIl. Field Duplicates

Samples SA86-10B and SA86009-10B, samples RSAM6-28B and RSAM6009-28B,
samples SA167-10B and SA167009-10B, samples SA197-10B and SA197009-10B, and
samples SA104-10B and SA104009-10B were identified as field duplicates. No radium-
226 or radium-228 was detected in any of the samples with the following exceptions:

Concentration (pCi/g)
RPD Difference
Analyte SA86-10B SAB6009-10B (Limits) (Limits) Flags AorP
Radium-228 0.912 1.03 - 0.118 (<0.50)
Radium-226 1.04 1.59 0.55 (<0.50) J (all detects) A
Concentration (pCi/g)
RPD Difference
Analyte RSAMé6-28B RSAM6009-28B (Limits) (Limits) Flags AorP
Radium-228 0.980 0.965 - 0.015 (<0.50) -
Radium-226 1.95 1.56 0.39 (<0.50)
Concentration (pCi/g)
RPD Difference
Analyte SA167-10B SA167009-10B (Limits) (Limits) Flags AorP
Radium-228 1.20 1.10 - 0.10 (<0.50) -
Radium-226 2.09 1.58 - 0.50 (=<0.50)
Concentration (pCi/g)
RPD Difference
Analyte SA197-10B SA197009-10B (Limits) (Limits) Flags AorP
Radium-228 1.35 1.65 - 0.30 (<0.50) -
Radium-226 1.88 1.58 - 0.30 (=<0.50)
Concentration (pCi/g)
RPD Difference
Analyte SA104-10B SA104009-10B (Limits) (Limits) Flags AorP
Radium-228 117 1.19 - 0.02 (<0.50)

AL AGINMTRANNYNIGL21aani=2Q TR4




Concentration (pCi/g)

RPD Difference
Analyte SA104-10B SA104009-10B (Limits) (Limits) Flags AorP
Radium-226 0.931 0.793 - 0.138 (<0.50) - -

VALOGIN\TRONOXNG\21990E29.TR4




Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 235208

SDG

Sample

Isotope

Flag

AorP

Reason (Code)

235208

RSAM6-28B
SA167-0.5B
SA167-10B
SA167-28B
SA197-21B
SA104-10B
SA104008-10B

Radium-228

None

Minimum detectable
activity (PQL)

235208

RSAU6-53B
SA86-10B
SA86009-10B
SA86-28B
RSAMS6-10B
RSAME6-28B
RSAM6009-28B
SA70-10B
SA70-30B
SA167-0.5B
SA167-10B
SA167009-10B
SA167-28B
EB081909-SO1
SA197-10B
SA197008-10B
SA197-21B
SA104-10B
SA104009-10B
SA104-30B

All isotopes reported below the
PQL.

J (all detects)

Sample result verification
(PQL) (sp)

235208

SAB86-10B
SA86009-10B

Radium-226

J (all detects)

Field duplicates
(Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG

235208

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Equipment Blank Data Qualification Summary - SDG

235208

VALOGIN\TRONOXNG\21990E29.TR4 8
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG 235208

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\21990E29.TR4 9



Tronox Northgate Henderson

LDC #:__21990E29 VALIDATION COMPLETENESS WORKSHEET Date:_/2-1- 09
SDG #:_ 235208 Stage 4 Page:_l of |
Laboratory: GEL Laboratories LLC Reviewer._ MG

2nd Reviewer: S ~

METHOD: Radium 226 and Radium 228 (EPA Method 903.1 & 904)

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: 8-11- 09 -quouqh g-90-09
lla. | Initial calibration A v
llb. | Calibration verification A
118 Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates A MS / DU P
IVb. | Laboratory control samples Sw LC S/LCS'D
IVe. | Chemical recovery A
V. Sample result verification A
VI | Minimum dectectable activity (MDA) sSw
VII. | Overall assessment of data A
Vil | Field duplicates S5wW | D243 D=6(+T7 D=l+12 D</5+l6 D=/8+19
xiv_| Eield hianks ND [EB= 14 FB= FR079909-50 (S06:234267)
FB= FBO80309-S© (5D6:23441y )
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 RSAU6G-53B S 11 |SA167-10B S |21 SA70-1OBMS;-“ 2% S 31
2 | SA86-10B 12 |SA167009-10B | |22 SA70-1OBDUi’°“ 228 y [32
3 SA86009-10B 13 |SA167-28B 1 23 ! PBS 33
4 | sAss-28B 142 |EB081808-501 W | 242| PBW 34
5 | RsAms-10B 15 |SA197-108B S |25 35
6 RSAMG6-28B 16 |SA197009-10B 26 36
7 RSAM6009-28B 17 |SA197-21B 27 37
8 SA70-10B 18 |SA104-10B 28 38
9 SA70-30B 19 |SA104009-10B 29 39
10 | SA167-0.58 Vv |20 |SA104-30B J; 30 40
Notes:

21990E29W wpd



LDC #:__31990E 39 ' VALIDATION FINDINGS CHECKLIST Page:_|_of.
SDG #: 7352908 Reviewer;:_ M &

‘ , 2nd Reviewer: s ~

Method:Radiochemistry(EPA Method See cover )

Validation Area Yes | No | NA Findings/Comments

All technical holding times were met. /

Were NIST traceable standards used for all calibrations?

Was the check source identified by aéfivity and radionuclide?

Were all instruments and detectors calibration as required? /

Were check sources including background counts analyzed at the requiried
frequency and within laboratory control limits?

Were blank analyses performed as required?

Were any activities detected in the blanks greater than the minimum detectable
activity (MDA)? if yes, please see'the Blanks validation completeness worksheet.

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate : \/
which matrix does not have an associgfed MS/MSD.or MS/DUP. Soil /M ater,

Were the MS percent recoveries (%R) within the QC limits? If the sample '
concentration exceeded the spike concentration by a factor of 4 or more, no
action was taken. .

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG?

Were all duplicate sample duplicate error rations (DER) <1.427,

Was an LCS analyzed per analytical batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 75-125%

Was a tracer/carrier added to each sample?

Were tracer/carrier recoveries within the QC limits?

Were performance evaluation (PE) samples performed?

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

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level 1V validation?

Were the Minimum Detectable Activities (MDA) < RL? \/ _l
——

RAD-EPA.IV version 1.0



LDC #:__ 21990 E# VALIDATION FINDINGS CHECKLIST |

Page: 2 of,
SDG #: 235208

Reviewer:_ MG
2nd Reviewer:_

Validation Area

Fihdings/Comments

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

Field blanks were identified in this SDG.

"Target analytes were detected in the field blanks. /

RAD-EPA.IV version 1.0
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LDC #: 2!9905 29 VALIDATION FINDINGS WORKSHEET Page: | of &
SDG #: 235708 Field Duplicates Reviewer:__ M (&
. 2nd reviewer:_ \ ~——

METHOD: Radiochemistry (Method: See cove )

(YN N/A Were field duplicate pairs identified in this SDG?
N _N/A Were target isotopes detected in the field duplicate pairs?

Activity ( P€ /oy ) by difference
Isotopes 2 ¢ 3 croal p"r;;: ol
Ra-329 0.912 l. 03 0.118 (£0.50)
Ra- 226 [.OY [-59 0.55 () ) Tdus/p fd
Activity ( PCi/q ) by differemce
isotopes A ’ 7 RRD—
____Ra- 28 0.980 0.9¢5 |o0.015 (£0.50)
I | Ra-226 .95 .56 0.3 ( | )
M Activity ( pC /3) oy differenee
Isotopes (1 ' (2 APP—
Ra- 228 . 20 (.10 0.10 (£0.50)
Ra- 226 2.039 159 0o.50( ) )
[
||
|
' | ey POI/4) | by differcuce
l Isotopes g 6 . —RPD—
[ Ra- 208 1. 25 1.65 0.30 (<0.50)
Ra- 226 . 86 .58 0.20 (|} )

1 MLID A8 Version 1.0 (3/2/2000)



LDC #:_ 21990 E29 VALIDATION FINDINGS WORKSHEET Page:_2 of &
SDG #: #35708 Field Duplicates Reviewer_ M (>

2nd reviewer:

METHOD: Radiochemistry (Method: See covev )
N_N/A Were field duplicate pairs identified in this SDG?
N _N/A Were target isotopes detected in the field duplicate pairs?
Activity (PE1/q ) by difference
v
Isotopes I8 ! q “RPD—
Ru- 298 (7 1. 19 0.02 (£0.50)
Ra - 296 0.93] 0.793 oa3s (| )
L Activity( )
isotopes _ RPD
i -
‘ Activity ( )
Isotopaes I ‘ RPD

|

Isotopes ’ . RPD

1 NLIP 38 Version 1.0 (3/2/2000)
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LDC #: 21990E 39

VALIDATION FINDINGS WORKSHEET Page:_ | of |
SDG #:_ 235708

Sample Calculation Verification Reviewer: A &

2nd reviewer:
METHOD: Radiochemistry (Method: S€€ covev )

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A Have results been reported and calculated correctly?
N _N/A

Are results within the calibrated range of the instruments?

Analyte results for # ! Ra- 298

reported with a positive detect were recalculated

and verified using the following equation:
Activity =

{cpm - bekgrd cpm)

(/.65'0 -~ O.qgg)

Recalculation:

(2.22)(8)Vol) CF) x —_, —L_yi0ss l.35ey PS
E = Efficioncy (9.99)(0.(0303)(1.04003)(0.8666) 9.993 © 0.757 Y
Vol = Volume

CF = %R, Self-absorbance, abundance, ect.

Reported Calculated
Concentration Conceptration Acceptable
# Sample ID Analyte (P<i/a) ( Pc'f ) (Y/N)
: ! Ra- 228 .36 [.3¢ Y
Ra- 296 .12 [ 13
pl I Ra-298 [ 20 .20
Ra-296 3.09 2.10 U

Note:

RECALC.35

Version 1.0 (3/2/2000)



LDC Report# 21990F29

Laboratory Data Consultants, Inc.

Project/Site Name:

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

Laboratory:

Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

August 20 through August 21, 2009
December 4, 2009

Soil/Water

Radium-226 & Radium-228

Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 235782

Sample Identification

SA198-10B
SA198-27B
SA175-10B
SA175-28B
SA139-0.5B
SA139-10B
SA139-25B
SA139009-258B
SA139-35B
RSAT5-0.5B
RSATS5-10B
RSAT5-25B
RSTA5-40B
RSAT5-51B
EB082009-S0O2
RSAO6-108B
RSAO6-20B
RSAO6-34B
RSAQO6-34BMS
RSAO6-34BDUP
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Introduction

This data review covers 19 soil samples and one water sample listed on the cover
sheet. The analyses were per EPA Methods 903.1 and 904.0 for Radium-226 and
Radium-228.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 |ll.

Field duplicates are summarized in Section VIII.

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+

J-

uJ

JB

JK

J-TDS

J-CAB

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

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

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

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

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

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

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

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

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

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

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

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

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

A

P

None

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

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

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

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

1. Calibration
a. Initial Calibration
All criteria for the initial calibration were met.

Detector efficiency was determined and a self-absorption curve was generated for each
radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within laboratory control fimits.

Ill. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA) with the following exceptions:

Method Blank ID Isotope Activity Associated Samples

PBS (prep blank) Radium-228 0.444 pCi/g All soil samples in SDG 235782

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

Samples EB082109-SO (from SDG 235860) and EB082009-SO2 were identified as
equipment blanks. No radium-226 or radium-228 was found in these blanks with the
following exceptions:

Sampling
Equipment Blank ID Date Analyte Concentration Associated Samples
EB082009-S0O2 8/20/09 Radium-226 0.428 pCi/L RSATS-0.5B
RSAT5-10B
RSAT5-25B
RSTA5-40B
RSAT5-51B
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Sample concentrations were compared to concentrations detected in the equipment
blanks as required by the QAPP. No sample data was qualified.

Samples FB072909-SO (from SDG 234267), FB082809-SO (from SDG 236238), and
FB080309-SO (from SDG 234414) were identified as field blanks. No radium-226 or
radium-228 was found in these blanks with the following exceptions:

Sampling
Field Blank ID Date Analyte Concentration Associated Samples
FB082809-SO 8/28/09 Radium-228 3.83 pCi/L SA139-0.5B

Radium-226 1.75 pCi/L SA139-10B
SA139-258
SA138009-25B
SA139-35B

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

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

b. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Although the
LCS/LCSD relative percent difference (RPD) was not within QC limits for one isotope, the
LCS/LCSD percent recoveries (%R) were within QC limits and no data were qualified.
c. Chemical Recovery

All chemical recoveries were within validation criteria.

V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL pCi/g QAPP PQL pCi/g Flag AorP

SA138-25B Radium-228 0.632 0.5 None P
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Sample Isotope Lab DL pCi/g QAPP PQL pCi/g Flag AorP

SA139-35B Radium-228 0.592 0.5 None P

RSAT5-10B Radium-228 0.523 0.5 None P

The MDA was greater than the PQL as listed above.
V. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG 235782 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. Overall Assessment of Data

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

Samples SA139-25B and SA139009-25B were identified as field duplicates. No radium-
226 or radium-228 was detected in any of the samples with the following exceptions:

Concentration (pCi/g)
RPD Difference
Analyte SA139-25B SA139009-25B (Limits) (Limits) Flags AorP
Radium-228 1.16 1.16 - 0 (<0.50)
Radium-226 1.23 1.13 - 0.10 (<0.50)
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 235782

SDG Sample Isotope Flag AorP Reason (Code)

235782 SA139-258B Radium-228 None P Minimum detectable
SA139-35B activity (PQL)
RSATS-10B

235782 SA198-10B All isotopes reported below the J (all detects) A Sample result verification
SA198-278B PQL. (PQL) (sp)

SA175-10B
SA175-28B
SA139-0.5B
SA139-10B
SA139-25B
SA139008-25B
SA139-35B
RSATS5-0.5B
RSAT5-10B
RSATS5-25B
RSTA5-40B
RSAT5-51B
EB082003-502
RSAQ6-10B
RSAO6-208B
RSA06-34B

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG
235782

No Sample Data Qualified in this SDG
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Radium-226 & Radium-228 - Equipment Blank Data Qualification Summary - SDG
235782

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG 235782

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:_21990F29 VALIDATION COMPLETENESS WORKSHEET Date:l2 -9 -©9
SDG #._ 235782 Stage 2B Page:_} of |
Laboratory: GEL Laboratories LLC Reviewer: MA(y

2nd Reviewer: \/~—"

METHOD: Radium 226 and Radium 228 (EPA Method 903.1 & 904)

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: B-20-09 +4hrovgh E-31- 09
lla. | Initial calibration A 7
llb. | Calibration verification A
.| Blanks Sw
IVa. | Matrix Spike/(Matrix Spike) Duplicates A Mms /DU p
IVb. | Laboratory control samples Sw LcS /L CSD
IVc. | Chemical recovery A
V. Sample result verification N
VI. | Minimum dectectable activity (MDA) Sw
VIl. | Overall assessment of data A
viil. | Field duplicates SwW | D=7+8
v | Eield bianks Sw _|£B=15 ¥rB082109-501 (506 2358,0 )
FB: ¥rB077909- 50 ($D6:2324267)
Note: A = Acceptable ¥ = ND = No compoundy detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
, FB: FBog280d. 50 (spe: 236239)
Validated Samples: Fa- *Fgo 80309-50 ( SDG: A4y )
1 |sat98-108 S |11 |RsATs-10B 5 |21 '] PBS 31
2 |sa198-278 12 |RSAT5-258 29 Pew 32
3 SA175-10B 13 |RSTA5-40B 23 33
4 SA175-28B 14 |RSAT5-51B v |24 34
5 SA139-0.5B 15 g' EB082009-S02 W |25 35
6 SA139-10B 16 |[RSAO6-10B S |26 36
7 SA139-25B 17 |RSAQ06-20B 27 37
8 SA139009-25B 18 |RSAO6-34B 28 38
770 778
9 SA139-35B 19 |RSAQO6-34BMS 29 39
10 RSAT5-0.5B !L 20 RSAOG-\’.’ABDUP,a6 298 30 40
Notes:

21980F29W.wpd
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LDC #:__ 3 1990F 29 VALIDATION FINDINGS WORKSHEET
SDG #:_ 235782 Field Duplicates
METHOD: Radiochemistry (Method:__3€¢ coves )

N N/A Were field duplicate pairs identified in this SDG?
N_N/A Were target isotopes detected in the field duplicate pairs?

Page:_ | of_|
Reviewer:_ M &
2nd reviewer: AN _

Activity ( PC.‘@A by difference
Isotopes 7 2 ARPD—
Ra - 298 . 16 1o 16 0.00 (£0.50]
Ra-23¢ [.273 .13 o-10 (] )
Activity { )
i{sotopes RPD
!
Activity ( )
Isotopes I ) RPD
: Activity ( )
lsoﬁopos RPD




LDC Report# 21990G29

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

Collection Date: August 21 through August 26, 2009

LDC Report Date: December 4, 2009

Matrix: Soil/Water

Parameters: Radium-226 & Radium-228

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 235860

Sample ldentification

RSANG-10B SA185-41B
RSANG009-10B SA185-10BMS
RSANG6-20B SA185-10BDUP
RSANG-33B

RSAS7-0.5B

RSAS7009-0.5B

RSAS7-10B

RSAS7-25B

RSAS7-42B

RSAS4-0.5B

RSAS4-10B

RSAS4-30B

RSAS4-45B

RSAS4009-45B

EB082109-SO1

SA65-10B

SA65-20B

SAB5-32.5B

SA185-10B

SA185-25B
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Introduction

This data review covers 22 soil samples and one water sample listed on the cover

sheet. The analyses were per EPA Methods 903.1 and 904.0 for Radium-226 and
Radium-228.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 Il.

Field duplicates are summarized in Section VIII.

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+

J-

uJ

JB

JK

J-TDS

J-CAB

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

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

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

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

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

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

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

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

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

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

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

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

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

A

P

None

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

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

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

VALOGINA\TRONOXNG\21990G29.TR3 R



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

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

Il. Calibration
a. Initial Calibration
All criteria for the initial calibration were met.

Detector efficiency was determined and a self-absorption curve was generated for each
radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within laboratory control limits.

lll. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

Sample EB082109-SO1 was identified as an equipment blank. No radium-226 or radium-
228 was found in this blank.

Samples FB072909-SO (from SDG 234267) and FB080309-SO (from SDG 234414) were
identified as field blanks. No radium-226 or radium-228 was found in these blanks.

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits with the following exceptions:
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DUP ID
(Associated
Samples}) Analyte RPD (Limits) Difference (Limits) Flag AorP

SA185-10BDUP Radium-228 - 0.742 pCi/g (<0.50) J (all detects) A

(RSAN6-10B UJ (all non-detects)
RSAN6009-10B
RSAN6-20B
RSAN6-33B
SA65-10B
SA65-20B
SA65-32.5B
SA185-10B
SA185-25B
SA185-41B)

b. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Although the
LCS/LCSD relative percent difference (RPD) was not within QC limits for one isotope, the
LCS/LCSD percent recoveries (%R) were within QC limits and no data were qualified.
c. Chemical Recovery

All chemical recoveries were within validation criteria.

V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL pCi/g QAPP PQL pCi/g Flag AorP
RSAN6-20B Radium-228 0.527 0.50 None P
RSAS7-0.5B Radium-228 0.696 0.50 None P
RSAS7-10B Radium-228 0.772 0.50 None P
RSAS7-25B Radium-228 0.739 0.50 None P
RSAS7-42B Radium-228 0.607 0.50 None P
RSAS4-0.5B Radium-228 0.631 0.50 None P
RSAS4-10B Radium-228 0.809 0.50 None P
RSAS4-30B Radium-228 0.718 0.50 None P
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Sample Isotope Lab DL pCi/g QAPP PAQL pCi/g Fiag AorP
SA65-20B Radium-228 0.681 0.50 None P
SA65-32.5B Radium-228 0.691 0.50 None P
SA185-10B Radium-228 0.583 0.50 None P
SA185-25B Radium-228 0.613 0.50 None P
SA185-41B Radium-228 0.659 0.50 None P

The MDA was greater than the PQL as listed above.
V. Sample Result Verification and Project Quantitation Limit
All isotopes reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG 235860 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIil. Overall Assessment of Data

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

VIIl. Field Duplicates

Samples RSAN6-10B and RSAN6009-10B, samples RSAS7-0.5B and RSAS7009-0.5B,
and samples RSAS4-45B and RSAS4009-45B were identified as field duplicates. No
radium-226 or radium-228 was detected in any of the samples with the following

exceptions:
Concentration (pCi/g)
RPD Difference
Analyte RSAN6-10B RSANG600S-10B (Limits) (Limits) Flags AorP
Radium-228 0.550 0.629 0.079 (<0.50)
Radium-226 0.941 1.21 0.269 (<0.50)
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Concentration (pCi/g)

RPD Difference
Analyte RSAS7-0.5B RSAS7009-0.5B (Limits) (Limits) Flags AorP
Radium-228 1.18 0.649 - 0.531 (<0.50) J (all detects) A
Radium-226 0.864 0.765 - 0.099 (<0.50) - -
Concentration (pCi/g)
RPD Difference
Analyte RSAS4-45B RSAS4009-45B (Limits) (Limits) Flags AorP
Radium-228 0.657 0.724 - 0.067 (<0.50) - -
Radium-226 3.69 2.58 35 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 235860

SDG

Sample

Isotope

Flag

AorP

Reason (Code)

235860

RSAN6-10B
RSAN6009-10B
RSANG-20B
RSAN6-33B
SA65-108
SAE5-20B
SA65-32.58
SA185-108
SA185-25B
SA185-41B

Radium-228

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

Duplicate sample
analysis (Difference) (Id)

235860

RSAN6-20B
RSAS7-0.5B
RSAS7-10B
RSAS7-25B
RSAS7-42B
RSAS4-0.5B
RSAS4-10B
RSAS4-30B
SA65-20B
SA65-32.5B
SA185-10B
SA185-25B
SA18541B

Radium-228

None

Minimum detectable
activity (PQL)

235860

RSAN6-10B
RSAN6009-10B
RSANG-20B
RSAN6-33B
RSAS7-0.5B
RSAS7008-0.58B
RSAS7-10B
RSAS7-25B
RSAS7-42B
RSAS4-0.5B
RSAS4-10B
RSAS4-30B
RSAS4-45B
RSAS4009-458B
EB082108-SO1
SA65-10B
SA65-20B
SAB5-32.5B
SA185-10B
SA185-25B
SA185-41B

All isotopes reported below the
PQL.

J (all detects)

Sample result verification
(PQL) (sp)

235860

RSAS7-0.5B
RSAS7009-0.5B

Radium-228

J (all detects)

Field duplicates
(Difference) (fd)

AZA T AR TDAMAVRISL AL AAAS AN TDA Q




Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG
235860

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Radium-226 & Radium-228 - Equipment Blank Data Qualification Summary - SDG
235860

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG 235860

No Sample Data Qualified in this SDG

VAT OGINNTRANNYNIG21Qand=s2Q TRAR Q



Tronox Northgate Henderson

LDC #._ 21990G29 VALIDATION COMPLETENESS WORKSHEET Date: (2~ 2- 09
SDG #:_ 235860 Stage 2B Page._! of |
Laboratory: GEL Laboratories LLC Reviewer._MG

2nd Reviewer: o

METHOD: Radium 226 and Radium 228 (EPA Method 903.1 & 904)

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: 8- 21~ 09 thvo Vg,t\ & - 26-09

Ita. | Initial calibration A '

llb. | Calibration verification A

1. Blanks A

IVa. | Matrix Spike/(Matrix Spike) Duplicates Sw MS/DuP

IVb. | Laboratory control samples Sw/ LCS /L CSD

IVc. | Chemical recovery A

V. Sample result verification N

Vi. | Minimum dectectable activity (MDA) S W

VIl. | Overall assessment of data A

Viil._| Field duplicates Sw D l¢Q  D=&+(, D=I134y

o e ] ND | ER= FB = FB073909-50 (506:934267)

FR= FBO80309-SO (Spe: 234u)y)
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 RSAN6-10B S 11 |RSAS4-10B S 21 |SA185-41B S |31
7356 308

2 RSAN6009-10B 12 |RSAS4-30B 22 |SA185-10BMS I 32
3 RSANG-20B 13 ]RSAS4-45B 23 SA185-1OBDUI’3% %8 l 33
4 | RSAN6-33B 14 |RSAS4009-45B v|2a'] PBS 34
5 RSAS7-0.5B 153 EB082109-SO1 W 25‘2 PRwW 35
6 RSAS7009-0.5B 16 |SA65-10B S [26 36
7 RSAS7-10B 17 |SAB5-20B 27 37
8 RSAS7-25B 18 [SAB5-32.5B 28 38
9 RSAS7-42B 19 [SA185-10B 29 39
10 | RSAS4-0.5B y |20 |SA185-25B v |30 40

Notes:

21980G29W.wpd
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LDC #: 21990G 79

SDG #:_735860

METHOD: Radiochemistry (Method:

N_N/A
N _N/A

see covev

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

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:_ | of |
Reviewer: MG’

2nd reviewer::z

Activity { P€1/9)

by di¥ference

Isotopes { ’ pol -APD—
Ra-298 0.550 0.699 0.079 (£0.50)
Ra- 296 0.941 1. 3l 0.269 (V)
Activity ( PC Jo by difference
fectopes c " Qual pargil @Y
R 998 [. 19 0.64q | 0.531 (£0.50) Jdats/ £
Ra-226 0. 864 0.765 |0.093 ()
|
|
 Activity ( 'x:/g )
“ Isctopes (3 ‘ (4 di{feronce APD
| Ra- 229 0.657 0.794__| 0.067 (20.50)
lk Ra- 296 3.69 759 34 (£50)
||
L
M( )
l Isotopes ’ _ L RPD

—_—— e -

Version 1.0 (3/2/2000)



LDC Report# 21990H29

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

Collection Date: August 25 through August 27, 2009

LDC Report Date: December 4, 2009

Matrix: Soil

Parameters: Radium-226 & Radium-228

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 236043

Sample Identification

RSAN7-0.5B RSAQO5-41BDUP
RSAN7-10B
RSAN7-25B
RSAN7-38B
SA113-0.5B
SA113-10B
SA113-30B
SA196-0.5B
SA196-10B
SA196-29B
SA200-10B
SA200-20B
SA200-31B
SA200009B-31B
RSAT3-40B
RSAT3-53B
RSAOS5-10B
RSAO5-25B
RSAO5-41B
RSAO5-41BMS

A OGINVTRONOXNGI21QaNH29 TRAR 1



Introduction

This data review covers 21 soil samples listed on the cover sheet. The analyses were
per EPA Methods 903.1 and 904.0 for Radium-226 and Radium-228.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 Ill.

Field duplicates are summarized in Section VIII.

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

VAL NGINNTRONOXNGI21990H2Q TRA 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

J-CAB

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

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

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

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

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

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

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

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

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

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

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

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

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

A

P

None

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

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

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

/AT ARINATRAANYNEID100NH2G TRA i



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.

1. Calibration
a. Initial Calibration
All criteria for the initial calibration were met.

Detector efficiency was determined and a self-absorption curve was generated for each
radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within laboratory control limits.

{ll. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

Samples FB072909-SO (from SDG 234267) and FB080309-SO (from SDG 234414) were
identified as field blanks. No radium-226 or radium-228 was found in these blanks.

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Resuits
were within QC limits.

b. Laboratory Control Samples

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

c. Chemical Recovery

All chemical recoveries were within validation criteria.

ALV ARIKNTOANNYRNIEL 24 aanko2a TR A



V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL pCi/g QAPP PQL pCi/g Flag AorP
RSAN7-38B Radium-228 0.561 0.50 None P
SA113-10B Radium-228 0.554 0.50 None P
SA113-308B Radium-228 0.560 0.50 None P
SA196-0.5B Radium-228 0.523 0.50 None P
SA196-29B Radium-228 0.669 0.50 None P
SA200-10B Radium-228 0.581 0.50 None P
RSAT3-40B Radium-228 0.555 0.50 None P

The MDA was greater than the PQL as listed above.
V. Sample Result Verification and Project Quantitation Limit
All isotopes reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG 236043 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIl. Overall Assessment of Data

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

Vill. Field Duplicates

Samples SA200-31B and SA200009B-31B were identified as field duplicates. No radium-
226 or radium-228 was detected in any of the samples with the following exceptions:

AT ACINNTDANAYNIRV Y4 cankd2a TARR



Concentration (pCi/g)

RPD Difference
Analyte SA200-31B SA200009B-31B (Limits) (Limits) Flags AorP
Radium-228 1.22 1.82 - 0.60 (<0.50) J (all detects) A
Radium-226 1.45 1.59 - 0.14 (<0.50) - -

AL OGINNTROANNYNGY 21 aanH20 TRR




Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 236043

SDG Sample Isotope Flag AorP Reason (Code)

236043 RSAN7-38B Radium-228 None P Minimum detectable
SA113-10B activity (PQL)

SA113-30B
SA196-0.5B
SA196-29B
SA200-10B
RSAT3-40B

236043 RSAN7-0.5B All isotopes reported below the J (all detects) A Sample result verification
RSAN7-10B PQL. (PQL) (sp)

RSAN7-25B
RSAN7-38B
SA113-0.5B
SA113-10B
SA113-30B
SA196-0.5B
SA196-10B
SA196-29B
SA200-10B
SA200-20B
SA200-318B
SA200009B-31B
RSAT3-40B
RSAT3-563B
RSAQ5-10B
RSAO5-25B
RSAQ5-41B

236043 SA200-31B Radium-228 J (all detects) A Field duplicates
SA200009B-31B (Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG
236043

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG 236043

No Sample Data Qualified in this SDG

VAL NGINNTRANAYRAEGV210anH20 TR 7



Tronox Northgate Henderson

LDC #:_21990H29 VALIDATION COMPLETENESS WORKSHEET Date: /9 -9-049
SDG #:__ 236043 Stage 2B Page: | of 1 _
Laboratory. GEL Laboratories LLC Reviewer:_M &

2nd Reviewer._ \,~—"
METHOD: Radium 226 and Radium 228 (EPA Method 903.1 & 904)

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

| Technical holding times A Sampling dates: 8 - 25 - 09 ‘“1’0 Uq,lq 8 -37- 09
lia. | initial calibration A ’

Ilb. | Calibration verification A

Ill. | Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates A MS / DUP
IVb. | Laboratory control samples A LCS
IVc. | Chemical recovery A

V. Sample result verification N

VI. | Minimum dectectable activity (MDA) Sw
Vil. | Overall assessment of data A
Viil. | Field duplicates Sw D= 13+14
v Eiotd bianks ND FR: FBO79999-S0  (5D6: 234967 )

FBR= FBO80309-50 (§06: J3¢ftfit)
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: |
altl S0, {
700 798

1 RSAN7-0.5B 11 |SA200-10B 21 |RSAO5-41BDUP 31

2 I RSAN7-10B 12 |SA200-20B 22 | PRS 32

3 RSAN7-25B 13 |SA200-31B 23 33

4 RSAN7-38B 14 |SA200009B-31B 24 34

5 SA113-0.5B 15 |RSAT3-40B 25 35

6 SA113-10B 16 |RSAT3-53B 26 36

7 SA113-30B 17 |RSAO5-10B 27 37

8 SA196-0.5B 18 |RSAO5-25B 28 38

9 SA196-108B 19 |RSAO5-41B 29 39

10 | SA196-29B 20 |RSAC5-41BMS 226 938 30 40
Notes:

21990H29W.wpd
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LDC #: 21990H 34 VALIDATION FINDINGS WORKSHEET Page:__ | of |
SDG #: 236043 Field Duplicates Reviewer: M (7_4

2nd reviewer:

METHOD: Radiochemistry (Method:_ 5€€ Cov@r/ )
N_N/A Were field duplicate pairs identified in this SDG?
N _N/A Were target isotopes detected in the field duplicate pairs?
<
==%L/#—= by 0("'[(9"'(/‘463
isotopes 13 (o Kua | par &E{D:n ty
Ro- 298 .22 .83 0.60 (£0.50) Jdots A 44
Ra-206 [.45 1.59 o.d ()

Actlv!g( — )
Isotopes RPD
| Acivity( )
Isotopes ' . RPD
SRS e —— — §
RPD




LDC Report# 21990129

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

Collection Date: September 23 through October 5, 2009

LDC Report Date: December 4, 2009

Matrix: Soil

Parameters: Radium-226 & Radium-228

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 237785

Sample Identification

SA148-10BSPLP
SA148-35BSPLP
RSAR3-0.5BSPLP
RSAR3-35BSPLP
RSAQ4-10BSPLP
RSAQ4-32BSPLP
SA148-10BSPLPMS
SA148-10BSPLPDUP
RSAQ4-10BSPLPMS
RSAQ4-10BSPLPDUP

Samples in this SDG underwent SPLP extraction

/A ACINNTDANNAYRNICA D4 aanina TDA 1



Introduction

This data review covers 10 soil samples listed on the cover sheet. The analyses were
per EPA Methods 903.1 and 904.0 for Radium-226 and Radium-228.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 Il
Field duplicates are summarized in Section VIII.

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

AT ACINRTRARNAYNIRLD1 000120 TRR D



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

J-CAB

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

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

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

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

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

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

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

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

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

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

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

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

None

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

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

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

AL ARINNTRNANNAYAIRY 21000120 TR Q



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. Calibration
a. Initial Calibration
All criteria for the initial calibration were met.

Detector efficiency was determined and a self-absorption curve was generated for each
radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within laboratory control limits.

ilIl. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

No field blanks were identified in this SDG.

IV. Accuracy and Precision Data

a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Although the MS
percent recovery (%R) was not within QC limits for one isotope due to the not being
spiked by the laboratory, a second MS analysis percent recovery (%R) was within QC

limits and no data were qualified.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits with the following exceptions:

DUP ID
(Associated
Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP
RSAQ4-10BSPLPDUP Radium-226 - 1.26 pCi/L (<1.00) J (all detects) A

(RSAQ4-10BSPLP) UJ (all non-detects)

VAL ACIRANTDARNINAVAIRANY 0aNnIna TDR A



b. Laboratory Control Samples

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

c. Chemical Recovery

All chemical recoveries were within validation criteria.

V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs.

V. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG 237785 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

Vil. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 237785

SDG Sample Isotope Flag AorP Reason (Code)
237785 RSAQ4-10BSPLP Radium-226 J (all detects) A Duplicate sample
UJ (all non-detects) analysis (Difference) (Id)
237785 SA148-10BSPLP All isotopes reported below the J (all detects) A Sample result verification
SA148-35BSPLP PQL. (PQL) (sp)
RSAR3-0.5BSPLP
RSAR3-35BSPLP
RSAQ4-10BSPLP
RSAQ4-32BSPLP

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG
237785

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG 237785

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:_ 21990129 VALIDATION COMPLETENESS WORKSHEET Date: {2-2-99
SDG #._ 237785 Stage 2B Page:_{ of |
Laboratory: GEL Laboratories LLC Reviewer_ M

2nd Reviewer;_ y ~—

METHOD: Radium 226 and Radium 228 (EPA Method 903.1 & 904)

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

Validation Area Comments

I. | Technical holding times A Sampling dates: 9-93-09 4hvouely [0-§-09
lla. | Initial calibration A 0
lib. | Calibration verification A

.| Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates SW MS /D vp ( SPG! }37 7 ‘I§ )
IVb. | Laboratory control samples A LC S
IVe. | Chemical recovery A

V. Sample resuit verification N

V1. | Minimum dectectable activity (MDA) A

VII. | Overall assessment of data A
Vill. | Field duplicates N
XI\/._| Field hlanks N

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank

Validated Samples:

SW = See worksheet

FB = Field blank

EB = Equipment blank

atl _soil

1 | SA148-10BSPLP 1!l PBsI 21 31
2 | SA148-35BSPLP 12 | pPrsa 27e 22 32
3 | RSAR3-0.5BSPLP 13! PBspre 23 33
4 | RSAR3-35BSPLP 14 24 34
5 | RSAQ4-10BSPLP 15 25 35
6 | RSAQ4-32BSPLP 16 26 36
7 | satasrosspiems 27 |17 27 37
8 | SA148-10BSPLPDUP 28 | 1q 28 38
9 | RSAQ4-10BSPLPMS 26 |4 29 39
10 RSAQ4-1OBSPLPDUP?36 20 30 40
Notes: Ra -8996 bately was combimed with  SDe: 237796

Fluid &
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LDC Report# 21990J29

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

Collection Date: September 23 through October 5, 2009

LDC Report Date: December 4, 2009

Matrix: Soil

Parameters: Radium-226 & Radium-228

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 237795

Sample Identification

SA148-10BSPLP
SA148-35BSPLP
RSARS-0.5BSPLP
RSARS3-35BSPLP
RSAQ4-10BSPLP
RSAQ4-32BSPLP
SA148-10BSPLPMS
SA148-10BSPLPDUP

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 8 soil samples listed on the cover sheet. The analyses were
per EPA Methods 903.1 and 904.0 for Radium-226 and Radium-228.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 Ill.

Field duplicates are summarized in Section VIII.

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

VAL ACINNTRDANAYRNIRA 241 000 120 TRAR O



The following are definitions of the data qualifiers:

J+

J-

N

JB

JK

J-TDS

J-CAB

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

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

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

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

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

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

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

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

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

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

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

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

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

A

P

None

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

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

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

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

II. Calibration
a. Initial Calibration
All criteria for the initial calibration were met.

Detector efficiency was determined and a self-absorption curve was generated for each
radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within laboratory control limits.

I1l. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA) with the following exceptions:

Method Blank ID Isotope Activity Associated Samples

SPLP PB (prep blank) Radium-228 2.74 pCi/L All samples in SDG 237795

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.
IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Although
the DUP difference was not within QC limits for one isotope, the second DUP analysis
difference was within QC limits and no data were qualified since the parent sample is not
in this SDG.
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b. Laboratory Control Samples

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

c. Chemical Recovery

All chemical recoveries were within validation criteria.

V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs.

V. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG 237795 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIl. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 237795

SDG

Sample

Isotope

Flag

AorP

Reason (Code)

237795

SA148-10BSPLP
SA148-35BSPLP
RSAR3-0.5BSPLP
RSAR3-35BSPLP
RSAQ4-10BSPLP
RSAQ4-32BSPLP

All isotopes reported below the

PQL.

J (all detects)

Sample resutt verification
(PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG

237795

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG 237795

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:_21990J29 VALIDATION COMPLETENESS WORKSHEET Date:12-3-09
SDG #:_ 237795 Stage 2B Page: ! of |
Laboratory: GEL Laboratories LLC Reviewer._ M &

2nd Reviewer:
METHOD: Radium 226 and Radium 228 (EPA Method 903.1 & 904)

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

Validation Area Comments
i Technical holding times A Sampling dates: 9- 7%-09 thvo vgh -5~ 09
[/
lla. | Initial calibration A
llb. | Calibration verification A
. | Blanks Sw
IVa. | Matrix Spike/(Matrix Spike) Duplicates Sw MS /Dup ( SDG: 7377845 )
IVb. | Laboratory control samples A LCS
IVc. | Chemical recovery A
V. Sample result verification N
VI. | Minimum dectectable activity (MDA) A
VII. | Overall assessment of data A
VIIi. | Field duplicates T\)
XI\/_| Field hlanks I\s
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: .
all sodl
1| sA148-10BSPLP 11 '] Pasy 21 31
?
2 | SA148-35BSPLP 12 % P8s 2 2% 22 32
3 | RSAR3-0.5BSPLP 13| PBspp 23 33
4 RSAR3-35BSPLP 14 24 34
5 RSAQ4-10BSPLP 15 25 35
6 RSAQ4-32BSPLP 16 26 36
796 909
7 SA148-10BSPLPMS 17 27 37
700 228
8 SA148-10BSPLPDUP 18 28 38
9 19 29 39
10 20 30 40

Notes: Fluid 3 (V\eaae,m Ww(er)

Ra - 326 barch way Cawbine(l with sb6: JI3772C
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LDC Report# 21990K29

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

Collection Date: September 24 through October 7, 2009

LDC Report Date: December 4, 2009

Matrix: Water

Parameters: Radium-226 & Radium-228

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 237885

Sample ldentification

M-89B
FiltB092509-A2
M-2AB
M-2009AB
M-76B
M-76009B
PB100208-A2
MC-94B
M-89BMS
M-89BDUP
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Introduction

This data review covers 10 water samples listed on the cover sheet. The analyses
were per EPA Methods 903.1 and 904.0 for Radium-226 and Radium-228.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 lll.
Field duplicates are summarized in Section VIII.

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+

J-

uJ

JB

JK

J-TDS

J-CAB

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

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

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

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

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

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

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

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

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

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

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

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

None

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

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

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

VAL AN TDARNAVRIFRL N4 0N A0 TDR Q



|. 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. Calibration
a. Initial Calibration
All criteria for the initial calibration were met.

Detector efficiency was determined and a self-absorption curve was generated for each
radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within laboratory control limits.

lll. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

Samples FB060409 (from SDG 230340) and FB080409-GW (from SDG 233776) were
identified as field blanks. No radium-226 or radium-228 was found in these blanks with
the following exceptions:

Sampling
Field Blank ID Date Analyte Concentration Associated Samples
FB080409-GW 8/4/09 Radium-228 2.33 pCi/L M-89B
Radium-226 0.396 pCi/L M-2AB
M-2009AB
M-76B
M-76009B

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

Reported Modified Final
Sample Isotope Concentration Concentration
M-89B Radium-226 0.405 pCi/L 1.00U pCi/L

VA\LOGIN\TRONOXNG\21990K29.TR3 4



Reported Modified Final

Sample Isotope Concentration Concentration
M-2AB Radium-228 2.84 pCi/L 3.00U pCiL
Radium-226 0.525 pCi/L. 1.00U pCi/L
M-2009AB Radium-228 2.56 pCi/L 3.00U pCi/L
Radium-226 0.640 pCi/L 1.00U pCi/L
M-76009B Radium-228 1.85 pCi/L 3.00U pCi/L

Sample FiltB092509-A2 was identified as a filter blank. No radium-226 or radium-228 was
found in this blank with the following exceptions:

Sampling
Filter Blank ID Date Analyte Concentration Associated Samples
FittB092509-A2 9/25/09 Radium-228 1.88 pCi/L No associated samples in

this SDG

Sample PB100209-A2 was identified as a pump blank. No radium-226 or radium-228 was
found in this blank.

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

b. Laboratory Control Samples

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

c. Chemical Recovery
All chemical recoveries were within validation criteria.
V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs.
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V. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG 237885 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIl. Overall Assessment of Data

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

VIIl. Field Duplicates

Samples M-2AB and M-2009AB and samples M-76B and M-76009B were identified as

field duplicates. No radium-226 or radium-228 was detected in any of the samples with
the following exceptions:

Concentration (pCi/L)
RPD Difference
Analyte M-2AB M-2009AB (Limits) (Limits) Flags AorP
Radium-228 2.84 2.56 - 0.28 (<3.00)
Radium-226 0.525 0.640 - 0.115 (<1.00)
Concentration (pCi/L)
RPD Difference
Analyte M-76B M-76009B (Limits) (Limits) Flags AorP
Radium-228 0.791U 1.85 - 1.059 (<3.00)
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 237885

SDG Sample Isotope Flag AorP Reason (Code)

237885 M-89B All isotopes reported below the J {(all detects) A Sample result verification
FiltB092509-A2 PQL. (PQL) (sp)

M-2AB
M-2009AB
M-76B
M-76009B
PB100209-A2
MC-94B

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG
237885

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG 237885

Modified Finat
SDG Sample Isotope Concentration AorP Code
237885 M-89B Radium-226 1.00U pCi/L A bf
237885 M-2AB Radium-228 3.00U pCi/l A bf
Radium-226 1.00U pCi/L.
237885 M-2009AB Radium-228 3.00U pCi/L A bf
Radium-226 1.00U pCi/L
237885 M-76009B Radium-228 3.00U pCi/L A bf

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Filter Blank Data Qualification Summary - SDG 237885

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Pump Blank Data Qualification Summary - SDG 237885

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:_ 21990K29 VALIDATION COMPLETENESS WORKSHEET Date: 17-3-09
SDG #._ 237885 Stage 2B Page:_{ of |
Laboratory: GEL Laboratories LLC Reviewer: M &

2nd Reviewer:
METHOD: Radium 226 and Radium 228 (EPA Method 903.1 & 904)

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

Validation Area Comments
I. | Technical holding times A Sampling dates: 9-2Y - 0 +Yhrovugl, 106-7-O 9
[
lla. | initial calibration A
Ilb. | Calibration verification A
lll. | Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates A MS /DupP
IVb. | Laboratory control samples A LCS
IVe. | Chemical recovery A
V. Sample result verification N
VI._| Minimum dectectable activity (MDA) A
VIl. | Overall assessment of data A
Vilt. | Field duplicates Sw [ D=3+4 D=5+0 -
| xiv. | Eield hianks Sw Filter blank = 2 Pump blaac =" 7
FB =¥ FBROGOH Q9 (sbe: 230340)
FB: FBOBOYOi-GW (5De: 333776)
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:
all  Watér
1 |m-89B 11 | PBW 21 31
2 FiltB092509-A2 12 22 32
3 M-2AB 13 23 33
4 M-2009AB 14 24 34
M-76B 15 25 35
6 M-760098B 16 26 36
7 PB100209-A2 17 27 37
8 MC-94B 18 28 38
996 2948
9 M-89BMS 19 29 39
206 329
10 | M-89BDUP 20 30 40

Notes:
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LDC #:_ 21999 K #9 VALIDATION FINDINGS WORKSHEET Page:_ 1 of | _
SDG #:__ 2317885 Field Duplicates Reviewer:__ M (5
2nd reviewer:i_ \~ __~
METHOD: Radiochemistry (Method:_ S€€ Cover )
/(c% %N NfA Were field duplicate pairs identified in this SDG?
N_N/A Were target isotopes detected in the field duplicate pairs?
Activity ( PS* /e ) by diffecence
Isotopes 3 l o APD—
Ra - 229 J.84 7.56 0.28 (£3.00)
Ra- 226 0.535 0..40 |o.1i5 (£1.00)
- Activity (_;mz———_—l by d:ffereuce
Isotopes _ 5 _ G -RPD—
Ra-298 0.791 U .85 1.059 (£ 3.90)

RPD

Isotopes

RPD




LDC Report# 21990L29

Laboratory Data Consultants, Inc.

Project/Site Name:

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

Laboratory:

Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation,

Henderson, Nevada

October 5 through October 6, 2009

December 4, 2009

Soil/Water

Radium-226 & Radium-228

Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 238405

Sample ldentification

RSAQ4-0.5B
RSAQ4-10B
RSAQ4-25B
RSAQ4-32B
SA214-0.5B
SA214-15B
SA214-30B
SA214-43B
SA111-1.5B
SA111-10B
SA111-25B
SA111-39B
EB100509-SO1A4
SA103-0.5B
SA103-10B
SA103009-10B
SA103-25B
SA103-35B
EB100609-SO1A4
SA111-26BMS

VALOGIN\TRONOXNG\21990L29.TR3
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Introduction

This data review covers 19 soil samples and 2 water samples listed on the cover
sheet. The analyses were per EPA Methods 903.1 and 904.0 for Radium-226 and
Radium-228.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 IlI.

Field duplicates are summarized in Section VIII.

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

/AL OGINNTRONNOYNGL21aant 2Q TRAR 2



The following are definitions of the data qualifiers:

J+

J-

N

JB

JK

J-TDS

J-CAB

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

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

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

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

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

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

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

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

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

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

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

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

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

A

P

None

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

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

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

AL ACIARNTDARNAVRAIC A4 annl na Th2 2



|. 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. Calibration
a. Initial Calibration
All criteria for the initial calibration were met.

Detector efficiency was determined and a self-absorption curve was generated for each
radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within laboratory control limits.

lil. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA) with the following exceptions:

Method Blank ID Isotope Activity Associated Samples

PBS (prep blank) Radium-226 0.226 pCi/g All soil samples in SDG 238405

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 Isotope Activity Activity
SA111-10B Radium-226 0.464 pCi/g 0.50U pCi/g

Samples EB100509-SO1A4 and EB100609-SO1A4 were identified as equipment blanks.
No radium-226 or radium-228 was found in these blanks with the following exceptions:

AW ARIRRTDARAVRICANALAANL A0 TD2 A



Sampling
Equipment Blank ID Date Analyte Concentration Associated Samples

EB100509-SO1A4 10/5/09 Radium-228 4.73 pCi/L RSAQ4-0.5B
RSAQ4-10B
RSAQ4-25B
RSAQ4-32B
SA214-0.5B
SA214-158B
SA214-308B
SA214-43B
SA111-1.5B
SA111-10B
SA111-25B
SA111-39B

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

Sample FB080309-SO (from SDG 234414) was identified as a field blank. No radium-226
or radium-228 was found in these blanks.

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

b. Laboratory Control Samples

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

c. Chemical Recovery
All chemical recoveries were within validation criteria.
V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL pCi/g QAPP PQL pCi/g Flag AorP

SA214-15B Radium-228 0.646 0.50 None P

VALOGIN\TRONOXNG\21990L29.TR3 5



Sample Isotope Lab DL pCi/g QAPP PQL pCi/g Flag AorP
SA111-25B Radium-228 0.581 0.50 None P
SA111-39B Radium-228 0.572 0.50 None P

The MDA was greater than the PQL as listed above.
V. Sample Result Verification and Project Quantitation Limit
All isotopes reported below the PQL were qualified as follows:
Sample Finding Flag AorpP
All samples in SDG 238405 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIl. Overall Assessment of Data

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

Samples SA103-10B and SA103009-10B were identified as field duplicates. No radium-
226 or radium-228 was detected in any of the samples with the following exceptions:

Concentration (pCi/g)
RPD Difference
Analyte SA103-10B SA103009-10B (Limits) (Limits) Flags AorP
Radium-228 0.887 0.995 0.108 (<0.50)
Radium-226 0.626 0.762 0.136 (<0.50)

VALOGIN\TRONOXNG\21990L29.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 238405

SDG

Sample

Isotope

Flag

AorP

Reason (Code)

238405

SA214-15B
SA111-25B
SA111-39B

Radium-228

None

P Minimum detectable
activity (PQL)

238405

RSAQ4-0.5B
RSAQ4-10B
RSAQ4-25B
RSAQ4-32B
SA214-0.5B
SA214-15B
SA214-30B
SA214-43B
SA111-1.5B
SA111-10B
SA111-25B
SA111-39B
EB100509-SO1A4
SA103-0.58
SA103-10B
SA103009-10B
SA103-25B
SA103-35B
EB100609-SO1A4

All isotopes reported below the

PQL.

J (all detects)

A Sample result verification
(PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG

238405
Modified Final
SDG Sample Isotope Activity AorP Code
238405 SA111-10B Radium-226 0.50U pCi/g A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Equipment Blank Data Qualification Summary - SDG

238405

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG 238405

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\21990L29.TR3



Tronox Northgate Henderson

LDC #:__21990L29 VALIDATION COMPLETENESS WORKSHEET Date: 12 -3-09
SDG #:__238405 Stage 2B Page._| of |
Laboratory: GEL Laboratories LLC Reviewer_MG

2nd Reviewer:__ y——

METHOD: Radium 226 and Radium 228 (EPA Method 903.1 & 904)

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

Validation Area —Comments
Sampling dates: [0 - 5~ Q9 thro «13 b [0-6-09

l. Technical holding times

lla. | initial calibration

> I |

Iib. | Calibration verification

. | Blanks Sw

IVa. | Matrix Spike/(Matrix Spike) Duplicates A Ms / DUP

iVb. | Laboratory control samples A LCY / LCSD

IVe. | Chemical recovery A

V. Sample result verification N

VI. | Minimum dectectable activity (MDA) Sw

VII. | Overall assessment of data A

VIil. | Field duplicates Sw D=i5+16

X1/ | Field hlanks sw ER= ‘3*l9 ~

FB=¥FB080309- S0 (Foon JHI )
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
FVaIidated Samples:
1 RSAQ4-0.5B S 11 |SA111-25B S 21 |SA111 -ZSBDfJan 998 S 31
2 RSAQ4-10B 12 |SA111-39B Y 22 [ PRS 32
3 RSAQ4-25B 13 4 EB100509-SO1A4 w |23 ? PBwW 33
4 RSAQ4-32B 14 |SA103-0.5B S |24 34
5 SA214-0.58 15 |SA103-10B 25 35
6 SA214-15B 16 |SA103009-10B 26 36
7 SA214-30B 17 _|SA103-25B 27 37
8 SA214-43B 18 |SA103-35B N |28 38
9 SA111-1.5B 19 ? EB100609-SO1A4 W {29 39
Do 53

10 | SA111-10B , 120 [SA111-25BMS S 130 40

Notes:

21990L29W . wpd



NS 3T DAYV I

“«N. P810818D 10U SB payjjenb aq m AIAROE Yuelg BYY XL URRIM sunsal ejdwes ‘yqgp sy eaoge yueiq syy ug >:>.zg st a1eyy §|
*IN3WILVLS ONIMOTI04 3HL A9 G3IHNYND 3JHIM G370HID LON S1INSIY TV ‘a3iNVYNO LON 34IM S1T1NS3Y Q370HID

oA
uopjesyiuep) ejdweg :M...ﬁ“ al yuejg adajos)
:sajdweg pajeioossy sHuUn
03 Y or'0 | 9eea| ace-vg |
0 wor | 08
uopesynuap; sjduieg =m...ﬂ« aijuelg sdojos)
:sejdwieg pajelnoss q SHU
\..Om :“ I Sp A B\“VL un

"Molaq suoneoyiienb aas asesid ‘sak §) (vaw) Auanoe 81qe1331ap Wwinwiuiy a8y} uey) Je1eaIB syue|q BYY UF pBlJBlap S3NIANTE Aur BlapN
‘moleq suoiesljijienb aas asee|d ‘Ou §} ;peJinbas se pewioyied sesAjeue Nue|q s19p0
‘pPoyls} Ansiweysolpey :AOHLIIN
| 9 ) ¢ IRa) Q

~3 :1amainay puz
hvmltmgw_ﬁwm SHue[g Sohee ¢ #9as
T 10T :abey 1IIHSHHOM SOHNIANIH NOILYAIVYA b¢10bLIg #2001

{ »2n05 285




‘pajoalap jou se payien

T PUD VA WA

b aiem synsei ejduiss essy) ‘sroqe Pojs)) ©18 uoejusoU0D YUB|g Pial PJBIOOSSE BU} SSLLI} BAY UILIM SUCHBAUSOUOD 8doos)

o-—D.-

|

M sajduwe

uopwoppuep) eiduieg

aijueig

:sojdwes pejeoossy

11BYIQ / eYesulY / Yuslg pleld (euo ejolo) tedfy yueyq plel4

:s)un ejdwes pejejoossy

018p Bujjduieg

:9jun yueig

|

€LhO 0

$Lh

=4

erlb pom

MQF\S.VM

o N

uopeoyiuep) ejdwes

—

yun
uopoy
jueig

<!

8E€eE-ny

d.

o

apjueg _ e)ljeuy _

(-

=) iiemeinsy pug
S5 1amalnay
] Jo | ebey

_Av

Ci Al.._

s)jjuejg pistd

..n.wm__nc_mm peleioossy

95 (WD ewsuy /yueig pled (ou
b0 -5-0I
m /iod -slun ojdwes pejejoossy

LUBIY piay ey ui pajoelep sedojosi 106.s)

0 ojaupo0) :edA} yuelq piei

————————

M

¢5AS SIy) Ul payuspl SYUB|Q plel elop

(

.(.m)Ov oS

133HSHHOM SONIANId NOLLYAITVA

ejep Gujpdweg
.Nh 1od Siun yjusig

VN N
VIN N

‘poyie) Ansiwsyooipey :QOHLIN

Sokge€ #9as

LE10bb|

g #0001



JT AN RLTIU

‘SjusIWOs

= 3 _ LS O T ! 2
1850 , 1 14
\ N a4 997 Aﬂ\ vn_v 2090 A\W\ Un& 050 8EC -V vl | .
4 Pue 04 4O < N — R -
SUO[IBI|END — BUpUld . ﬁ - a.MM:::& MAW 6d0}08]

1a4 ey} anoqge ae syq ejdures Bumoyjop sy |

( w2n0)  o9s  -PouisiW) Ansiwayooipey :dOHLIN
~ w lsmalney pug

Sohgge #9as
) Jamansy SONlIAIIOY ojqeldaiaq wWnUuify i
H\R [ ebey LIIHSHHOM SONIANIA 20:.<o_._<> Le10bbl € #O




LpC #: 21990L39 VALIDATION FINDINGS WORKSHEET Page:_ [ of |
SDG #: 238405 Field Duplicates Reviewer:

2nd reviewer: I

METHOD: Radiochemistry (Method: _ %€ ¢°ve” )
N_N/A Were field duplicate pairs identified in this SDG?
N _N/A Were target isotopes detected in the field duplicate pairs?
activity ( P<€1/q ) by difference
Isotopes 15 v 16 RPD
Ra-229 0.887 0.995 0.108 (< 0.50)
Ra 396 0.626 0762 |o.ve () )
Activity ( )
isotopes RPD
_Activity ( )
Isotopes ) RPD
' Activity )
Isotopes ’ _ _ . RPD

ot AID AR Version 1.0 (3/2/2000)



LDC Report# 21990M29

Laboratory Data Consultants, Inc.

Project/Site Name:

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

Laboratory:

Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation,

Henderson, Nevada

October 6 through October 7, 2009

December 8, 2009

Soil

Radium-226 & Radium-228

Stage 4

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 238477

Sample Identification

SA138-0.5B
SA138-10B
SA138009-10B
SA138-30B
SA138-45B
RSAR5-0.5B
RSAR5-10B
RSARS5-25B
RSARS5-40B
RSAS5-0.5B
RSAS5-10B
RSAS5-25B
RSAS5-36B
RSAS5009-36B
RSAP5-0.5B
RSAP5-10B
RSAP5009-10B
RSAP5-25B
RSAP5-39B
RSAR5-40BMS

VALOGIN\TRONOXNG\21990M29.TR4
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Introduction

This data review covers 21 soil samples listed on the cover sheet. The analyses were
per EPA Methods 903.1 and 904.0 for Radium-226 and Radium-228.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 lll.

Field duplicates are summarized in Section VIII.

VALOGIN\TRONOXNG\21990M29.TR4 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

VALOGIN\TRONOXNG\21990M29.TR4 3



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

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

Il. Calibration
a. Initial Calibration
All criteria for the initial calibration were met.

Detector efficiency was determined and a self-absorption curve was generated for each
radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within laboratory control limits.

lll. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

Sample EB100609-SO1A4 (from SDG 238405) was identified as an equipment blank. No
radium-226 or radium-228 was found in this blank.

Sample FB080309-SO (from SDG 234414) was identified as a field blank. No radium-226
or radium-228 was found in these blanks.

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

b. Laboratory Control Samples

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

All chemical recoveries were within validation criteria.

V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs.

V. Sample Result Verification and Project Quantitation Limit
All sample result verifications were acceptable.

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG 238477 All isotopes reported below the PQL. J (all detects) A

VIl. Overall Assessment of Data

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

VIII. Field Duplicates

Samples SA138-10B and SA138009-10B, samples RSAS5-36B and RSAS5009-36B, and

samples RSAP5-10B and RSAP5009-10B were identified as field duplicates. No radium-
226 or radium-228 was detected in any of the samples with the following exceptions:

Concentration (pCi/g)
RPD Difference
Analyte SA138-10B SA138009-10B (Limits) (Limits) Flags AorP
Radium-228 1.36 1.55 - 0.19 (<0.50)
Radium-226 0.812 1.12 - 0.308 (<0.50)
Concentration (pCi/g)
RPD Difference
Analyte RSAS5-36B RSAS5009-36B (Limits) (Limits) Flags AorP
Radium-228 0.571 1.42 - 0.849 (=<0.50) J (all detects) A
Radium-226 1.61 1.74 - 0.13 (<0.50)

VALOGIN\TRONOXNG\21990M29.TR4 5



Concentration (pCi/g)

RPD Difference
Analyte RSAP5-10B RSAP5009-10B (Limits) (Limits) Flags AorP
Radium-228 1.13 1.03 - 0.10 (<0.50) -
Radium-226 0.718 1.01 - 0.292 (<0.50) - -

VALOGIN\TRONOXNG\21990M23.TR4




Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 238477

SDG

Sample

Isotope

Flag

AorP

Reason (Code)

238477

SA138-0.5B
SA138-10B
SA138009-10B
SA138-30B
SA138-45B
RSARS5-0.5B
RSARS-10B
RSAR5-25B
RSARS5-40B
RSAS5-0.5B
RSAS5-10B
RSAS5-25B
RSAS5-36B
RSAS5009-36B
RSAPS-0.5B
RSAP5-10B
RSAP5009-10B
RSAP5-25B
RSAP5-39B

All isotopes reported below the

PQL.

J (all detects)

Sample result verification
(PQL) (sp)

238477

RSAS5-36B
RSAS5009-36B

Radium-228

J (all detects)

Field duplicates
(Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG

238477

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Equipment Blank Data Qualification Summary - SDG

238477

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG 238477

VALOGIN\TRONOXNG\21990M29.TR4
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Tronox Northgate Henderson

LDC #:_21990M29 VALIDATION COMPLETENESS WORKSHEET Date: 12-3-39

SDG #._ 238477 Stage 2B- 4 Page: { of |

Laboratory: GEL Laboratories LLC gm 4 Reviewer._ M G
2nd Reviewer.___ \/~—

METHOD: Radium 226 and Radium 228 (EPA Method 903.1 & 904)

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

Validation Area Comments
I. | Technical holding times A Sampling dates: [O-6-09 +hrovgh (0-7-9
g
lla. | Initial calibration A
llb. | Calibration verification A
1. Blanks A
Va. | Matrix Spike/(Matrix Spike) Duplicates A MS / XA
IVb. | Laboratory control samples A LCS
IVc. | Chemical recovery A
V. | Sample result verification A N7
VI. | Minimum dectectable activity (MDA) A
VII. | Overall assessment of data A
Viil. | Field duplicates Sw D= 743 D=i3+1y D=1e+17
v | Fiid hianke N ER- EBI00L09-S0IAY (spe. 738405 )
FR= FB0g0399-S0 (5p6: J34iiy)
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: .
all  Sol
e 028
1 SA138-0.58 11 |RSAS5-10B 21 |RSAR5-40BDUP 31
2 SA138-10B 12 |RSAS5-25B 22 | P8BS 32
3 SA138009-10B 13 |RSAS5-36B 23 33
4 SA138-30B 14 |RSAS5008-36B 24 34
5 SA138-458 15 [RSAP5-0.5B 25 35
6 RSAR5-0.5B 16 |RSAP5-10B 26 36
7 RSAR5-10B 17 |RSAP5009-10B 27 37
8 RSAR5-25B 18 |RSAP5-25B 28 38
9 RSARS5-408B 19 |RSAP5-39B 29 39
b 228
10 RSAS5-0.5B 20 |RSAR5-40BMS 30 40
Notes:

21990M29W.wpd



woc #: 21990 M?29 ' VALIDATION FINDINGS . CHECKLIST Page;_| of 2

SDG #:____ 238477 Reviewer:
2nd Reviewer;  \—

Method:Radiochemistry(EPA Method @€ <ovev )

00

Validation Area : Yes | No | NA Findings/Comments

5t

mes were met.

Were all instruments and dstectors calibration as required? \/

Were NIST traceable standards used for all calibrations? \/

Was the check source identified by aét'ivlty and radionuclide? \/ .
Were check sources including background counts analyzed at the requiried /

frequency and within laboratory controt limits?

i 2 R ; 3
Skt LR R 3 S S Rt

Were a matrix spike (MS) analyzed for each matrix In this SDG? if no, indicate . |
which matrix does not have an associated MS/MSD .or MS/DUP. Soil / Water.

concentration exceeded the spike concentration by a factor of 4 or more, no
action was taken. )

Were the MS percent recoveries (%R) within the QC fimits? If the sample ' /

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? ‘

licate error ratfons (DER) <1.427. . /

Were all duplicate sample dup

2

Was an LCS analyzed per analytical batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)

Were performance evaluation (PE) samples performed?

SRR 5 R A A %

Were activities adjusted to reflect all sample dilutions and dry weight factors \/

evaluation (PE) samples within the acceptance limits?

R

applicable to level IV validation?

“Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.IV version 1.0



Loc #;__21990M27 VALIDATION FINDINGS CHECKLIST Page:_2 of

SDG #: 238477 Reviewer:
2nd Reviewer:

Valldation Area

Field blanks were identified in this SDG.

Target analytes were detected in the fleld blanks.

RAD-EPA.IV version 1.0



LDC #: 21990 M39
SDG #:_ 339477

VALIDATION FINDINGS WORKSHEET

Field Duplicates

METHOD: Radiochemistry (Method: S __cover )

N_N/A
N_N/A

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

Page:_ | of |

Reviewer: Lﬂg'z

2nd reviewer:

by a(.-('fe/me

I Isotopes 2 3 -RPD~ f
Ra- 223 .36 (.55 0.19 (£0.50)
Ra -226 0.812 (12 0.308 ( | )

Activity { P/ by diftereuce
isotopas 13 Iy el P
Ra- 298 O.57 | 1-H2 0.949 (£0.50) ?duk/A fd
Ra-220 [ 6l (.74 o3 (| )

o .10 (£ 0.50)

Ra- 220

0.292 ( § )
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LDC #:_ 21990 M 29 VALIDATION FINDINGS WORKSHEET Page:_ { of

SDG #: 2%8 4717 Sample Calculation Verification Reviewer: MG
2nd reviewer: —
METHOD: Radiochemistry (Method:__S€C Cover )

Have results been reported and calculated correctly?

Please see qualifications below for all questions answered "N*. Not applicable questions are identified as "N/A".
N _N/A
N_N/A Are results within the calibrated range of the instruments?

Analyte results for & ‘ Ra- 226 reported with a positive detect were recalculated
and verified using the following equation:
Activity = Recalculation:

{cpm - bekard cpm) 65, - ( 8'/30.

oo bt (5. /30.) ) L

x x l.ooa = 0.92%9 t"C‘/j

x
E = Efficiency (2.32) (9"8’0)(1‘0'903) 0430 0.979

Vol = Volume
CF = %R, Self-absorbance, abundance, ect.

% m\
Roported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte (PCi/n) ( PC'?@,) (Y/IN)
[ { ——  Ka-798 Lu2 [d2 Y
Ra-29¢ 0921 0.-994
o] A Ra-223 l-HO .40
Ra-220 0.1326 0.728

Note:

RECALC.35 Version 1.0 (3/2/2000)



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports
LDC #21990

Isotopic Uranium & Isotopic Thorium




LDC Report# 21990A59

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

Collection Date: July 15 through July 27, 2009

LDC Report Date: December 1, 2009

Matrix: Water

Parameters: Isotopic Uranium & Isotopic Thorium

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 233580

Sample Identification

M-92BDISS
M-97B

TR-6B
EB-071709-GW
M-33B
CLD-4RB
MW-6RB
M-52B

M-35B

M-11B
M-11BDISS
M-11009B
M-11009BDISS
M-92BDISSMS
M-92BDISSDUP

AU AGRINRTRARNAYAICA 21 00NARAG TDAR 1



Introduction

This data review covers 15 water samples listed on the cover sheet. The analyses
were per DOE EML HASL-300 Method and U-02-RC Method modified for Isotopic

Uranium and DOE EML HASL-300 Method and Th-01-RC Method modified for
Isotopic Thorium.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 Il

Field duplicates are summarized in Section VIII.

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

VA AL TDARIAVRIRIALANNAEN TD2 n



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

VALOGIN\TRONOXNG\21990A59.TR3 3



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

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

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.
b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within control limits.

Ill. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

Sample EB-071709-GW was identified as an equipment blank. No isotopic uranium or
isotopic thorium were found in this blank.

Sample FB080409-GW (from SDG 233776) was identified as a field blank. No isotopic
uranium or isotopic thorium was found in this blank.

Sample MC-3B-Filt (from SDG 230340) was identified as a filter blank. No isotopic
uranium or isotopic thorium was found in this blank with the following exceptions:

Sampling
Filter Blank ID Date Isotope Concentration Assoaciated Samples
MC-3B-Filt 5/21/09 Uranium-235/236 0.0163 pCi/L M-92BDISS
M-11BDISS
M-11009BDISS

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

Sample PB100209-A2 (from SDG 237885) was identified as a pump blank. No isotopic
uranium or isotopic thorium was found in this blank.

VAL AIKMTDANAYRAICAA1 AONARON TDA A



IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

b. Laboratory Control Samples

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

c. Tracer Recovery
All tracer recoveries were within validation criteria.
V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL (pCi/L}) PQL (pCi/L) Flag AorP

M-92BDISS Thorium-228 0.0858 0.03 None P
Thorium-230 0.0323 0.03 None
Thorium-232 0.0421 0.03 None

TR-6B Thorium-228 0.0334 0.03 None P
Uranium-233/234 0.0385 0.03 None

EB-071709-GW Thorium-228 0.0803 0.03 None P
Thorium-230 0.0747 0.03 None
Thorium-232 0.0499 0.03 None
Uranium-238 0.0391 0.03 None

M-33B Thorium-228 0.0497 0.03 None P
Uranium-233/234 0.0518 0.03 None
Uranium-235/236 0.034 0.03 None

CLD4RB Thorium-228 0.0585 0.03 None P
Thorium-230 0.0353 0.03 None
Thorium-232 0.0353 0.03 None

MW-6RB Thorium-228 0.519 0.03 None P
Thorium-230 0.033 0.03 None
Uranium-233/234 0.0382 0.03 None

VALOGIN\TRONOXNG\21990A59.TR3 5



Sample Isotope Lab DL (pCi/L) PQL (pCi/L) Flag AorP

M-52B Uranium-238 0.0324 0.03 None P

M-35B Uranium-233/234 0.0463 0.03 None P
Uranium-238 0.0321 0.03 None

M-11B Thorium-228 0.0471 0.03 None P
Uranium-233/234 0.120 0.03 None
Uranium-235/236 0.103 0.03 None
Uranium-238 0.0326 0.03 None

M-11BDISS Thorium-228 0.042 0.03 None P
Thorium-230 0.0394 0.03 None

M-11009B Thorium-228 0.038 0.03 None P
Uranium-238 0.0338 0.03 None

M-11009BDISS Thorium-228 0.0397 0.03 None P
Thorium-230 0.0353 0.03 None
Uranium-233/234 0.0651 0.03 None
Uranium-235/236 0.0643 0.03 None
Uranium-238 0.052 0.03 None

The MDA was greater than the PQL as listed above.
VI. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG 233580 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. Overall Assessment of Data

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

VIII. Field Duplicates

Samples M-11B and M-11009B and samples M-11BDISS and M-11009BDISS were

identified as field duplicates. No isotopic uranium or isotopic thorium was detected in any
of the samples with the following exceptions:

V:\LOGIN\TRONOXNG\21990A59.TR3 6



Concentration (pCi/L)

RPD Difference
Analyte M-11B M-11009B (Limits) (Limits) Flags AorP
Thorium-230 0.0128 0.00U - 0.0128 (<0.03) - -
Uranium-233/234 8.13 7.69 6 (<30) - - -
Uranium-235/236 0.241 0.261 8 (<30) - - -
Uranium-238 4.37 4.98 13 (=30} - - -
Concentration (pCi/L)
RPD Difference
Analyte M-11BDISS M-11009BDISS (Limits) (Limits) Flags AorP
Thorium-228 0.0439 0.0295U - 0.0144 (<0.03) - -
Uranium-233/234 7.68 7.31 5 (<30) - - -
Uranium-235/236 0.200 0.244 20 (<30) - - -
Uranium-238 4.65 4.38 6 (<30) - - -

VALOGIN\TRONOXNG\21990A59.TR3




Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 233580

SDG Sample Isotope Flag AorP Reason (Code)
233580 M-92BDISS Thorium-228 None P Minimum detectable
CLD-4RB Thorium-230 None activity (PQL)
Thorium-232 None
233580 TR-6B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity (PQL)
233580 EB-071709-GW Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Thorium-232 None
Uranium-238 None
233580 M-33B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity (PQL)
Uranium-235/236 None
233580 MW-6RB Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-233/234 None
233580 M-52B Uranium-238 None P Minimum detectable
activity (PQL)
233580 M-35B Uranium-233/234 None P Minimum detectable
Uranium-238 None activity (PQL)
233580 M-11B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity (PQL)
Uranium-235/236 None
Uranium-238 None
233580 M-11BDISS Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
233580 M-11009B Thorium-228 None P Minimum detectable
Uranium-238 None activity (PQL)
233580 M-11009BDISS Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-233/234 None
Uranium-235/236 None
Uranium-238 None

VALOGIN\TRONOXNG\21990A59.TR3




SDG Sample Isotope Flag AorP Reason (Code)

233580 M-82BDISS All isotopes reported below the J (all detects) A Sample result verification
M-978 PQL. (PQL) (sp)

TR-6B
EB-071709-GW
M-33B
CLD4RB
MW-6RB
M-52B

M-35B

M-11B
M-11BDISS
M-11009B
M-11009BDISS

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 233580

No Sample Data Qualified in this SDG
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Equipment Blank Data Qualification Summary
- SDG 233580

No Sample Data Qualified in this SDG
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -
SDG 233580

No Sample Data Qualified in this SDG
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Filter Blank Data Qualification Summary -
SDG 233580

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Pump Blank Data Qualification Summary -
SDG 233580

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #___21990A59 VALIDATION COMPLETENESS WORKSHEET Date: {1-29- 99
SDG #__ 233580 Stage 2B Page._l of |
Laboratory:_ GEL Laboratories LLC Reviewer._MG

2nd Reviewer: v~

METHOD: Isotopic Uranium (DOE EML HASL-300, U-02-RC Modified),|sotopic Thorium (DOE EML HASL-300, Th-01-RC
Modified)

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:  7-'5-09  +hroygh 7-27-09
lla._| Initial calibration A v
Ilb. | Calibration verification A
111 Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates A MS /DUP
Va. | Laboratory control samples A LCS
V. Tracer Recovery A
V1. | Minimum Detectable Activity (MDA) Sw
VIl. | Sample result verification N
VIil. | Overall assessment of data A
IX. | Field duplicates Sw D10+  D=n+3
x| il bianis A cuw] e [EB=Fy rp.¥ra0go109-6W (506233776 ]
Pump Blask = ¥PB100209- 42 (SDo: 737885
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
Valldatedz(ar"n‘ples: ot e Filtece Blank = MC-3B-Filt (S‘DG - 230 3‘(0)
1 M-92BDISS 11 |M-11BDISS 21 31
2 M-97B 12  {M-11009B 22 32
3 TR-6B 13 |M-11009BDISS 23 33
4 EB-071709-GW 14 |M-92BDISSMS 4 T 24 34
5  |m338 R Y e P 35
6 | cLD4RB 16| PRW 26 36
7 MW-6RB 17 27 37
8 M-528 18 28 38
9 M-358 19 29 39
10 | M-11B 20 30 40

Notes:

21990A59W.wpd
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LoC #: 21990459 VALIDATION FINDINGS WORKSHEET Page: | of |
SDG #:_ 233580 Field Duplicates Reviewer:__ M (-

2nd reviewer:_log

METHOD: Radiochemistry (Method:_S€€_covev )
N_N/A Were field duplicate pairs identified in this SDG?
N _N/A Were target isotopes detected in the field duplicate pairs?

activity ( PEL/L

Isotopes o ) (2 A fesence APD
Tu-230 | oco0isg | o0.00 U 20158 (<0.02)
U-~ 733 /234 8.13 7. 69 A "Es 30)
V- 335 /336 0.24 | 0.961 g (<3
u-938 H.37 4.98 13 (= 30)

|

Activity ( PSi/L )

Isotopes _ [\ 13 d:{levomee, /RPD
. Tw~738 0.0439 0.0395 U oégﬁﬁce(fo.@)
U-233/23y 768 7.3 5 (< 30)
U-235/336 0. 900 0.94y | 20 P (£30)
U-338 4.65 4.38 6 " (£30)
L Adtvy ()
ﬂ isotopes _ ____RPD

L

‘ | Activity ) —_—
Isotopes ' ) RPD

d
h




LDC Report# 21990B59

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

Collection Date: July 20 through August 4, 2009

LDC Report Date: December 1, 2009

Matrix: Water

Parameters: Isotopic Uranium & Isotopic Thorium

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 233776

Sample ldentification

M-77B
M-77BDISS
M-50B
M-31-AB
M-31-ABDISS
M-21B
FB080409-GW
M-77BMS
M-77BDUP
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Introduction

This data review covers 9 water samples listed on the cover sheet. The analyses were
per DOE EML HASL-300 Method and U-02-RC Method modified for Isotopic Uranium
and DOE EML HASL-300 Method and Th-01-RC Method modified for Isotopic
Thorium.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 Il

Field duplicates are summarized in Section VIII.

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+

J-

uJ

JB

JK

J-TDS

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

Data are qualified as estimated, with a low bias likely to occur. False positives or false

Ehads

negatives are unlikely to have been reported.

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. Calibration

a. Initial Calibration

Ali criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.
b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within control limits.

l1l. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA) with the following exceptions:

Method Blank ID Isotope Activity Associated Samples

PBW (prep blank) Uranium-238 0.0168 pCi/L All samples in SDG 233776

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

Sample FB080409-GW was identified as a field blank. No isotopic uranium or isotopic
thorium was found in this blank.

Sample MC-3B-Filt (from SDG 230340) was identified as a filter blank. No isotopic
uranium or isotopic thorium was found in this blank with the following exceptions:

Sampling
Filter Blank ID Date Isotope Concentration Associated Samples
MC-3B-Filt 5/21/09 Uranium-235/236 0.0163 pCi/L M-77BDISS

M-31-ABDISS

Sample concentrations were compared to concentrations detected in the filter blanks as
required by the QAPP. No sample data was qualified.
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Sample PB100209-A2 (from SDG 237885) was identified as a pump blank. No isotopic
uranium or isotopic thorium was found in this blank.

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits with the following exceptions:

DUP ID
(Associated

Samples) Isotope RPD (Limits) Difference (Limits) Flag AorP

M-77BDUP Thorium-228 57.6 (<20) - J (all detects) A

(M-77B UJ (all non-detects)
M-77BDISS

M-50B
M-31-AB
M-31-ABDISS)

b. Laboratory Control Samples

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

c. Tracer Recovery
All tracer recoveries were within validation criteria.
V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL (pCi/L) PQL (pCi/L) Flag AorP
M-77B Thorium-228 0.133 0.03 None P
Thorium-230 0.0869 0.03 None
Thorium-232 0.0869 0.03 None
M-77BDISS Thorium-228 0.0679 0.03 None P
Thorium-230 0.080 0.03 None
Thorium-232 0.0639 0.03 None
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Sample Isotope Lab DL (pCi/L) PQL (pCi/L) Flag AorP
M-50B Thorium-228 0.0912 0.03 None P
Thorium-230 0.0696 0.03 None
Thorium-232 0.0696 0.03 None
M-31-AB Thorium-228 0.0731 0.03 None P
Thorium-230 0.0558 0.03 None
Thorium-232 0.0558 0.03 None
Uranium-238 0.032 0.03 None
M-31-ABDISS Thorium-228 0.0612 0.03 None P
Thorium-230 0.0585 0.03 None
Thorium-232 0.0732 0.03 None
Uranium-233/234 0.0443 0.03 None
Uranium-235/236 0.0417 0.03 None
Uranium-238 0.0443 0.03 None
M-21B Thorium-228 0.0762 0.03 None P
Thorium-230 0.0728 0.03 None
Thorium-232 0.0728 0.03 None
FB0O80409-GW Thorium-228 0.074 0.03 None P
Thorium-230 0.0584 0.03 None
Thorium-232 0.0584 0.03 None
The MDA was greater than the PQL as listed above.
VI. Sample Result Verification and Project Quantitation Limit
All isotopes reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG 233776 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIl. Overall Assessment of Data

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

VIII. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 233776

SDG Sample Isotope Flag AorP Reason (Codoe)
233776 M-77B Thorium-228 J (all detects) A Duplicate sample
M-77BDISS UJ (all non-detects) analysis (RPD) (id)
M-50B
M-31-AB
M-31-ABDISS
233776 M-77B Thorium-228 None P Minimum detectable
M-778BDISS Thorium-230 None activity (PQL)
M-50B Thorium-232 None
M-21B
FB080409-GW
233776 M-31-AB Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Thorium-232 None
Uranium-238 None
233776 M-31-ABDISS Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Thorium-232 None
Uranium-233/234 None
Uranium-235/236 None
Uranium-238 None
233776 M-77B All isotopes reported below the J (all detects) A Sample result verification
M-77BDISS PQL. (PQL) (sp)
M-50B
M-31-AB
M-31-ABDISS
M-21B
FB080409-GW

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 233776

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -
SDG 233776

No Sample Data Qualified in this SDG
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Filter Blank Data Qualification Summary -
SDG 233776

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Pump Blank Data Qualification Summary -
SDG 233776

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC#__ 21990B59 VALIDATION COMPLETENESS WORKSHEET Date:l1-20- 0%
SDG #.__ 233776 Stage 2B Page:_| of |
Laboratory: GEL Laboratories LLC Reviewer_M&

2nd Reviewer:_ | ~—"

METHOD: Isotopic Uranium (DOE EML HASL-300, U-02-RC Modified),Isotopic Thorium (DOE EML HASL-300, Th-01-RC
Modified)

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
. Technical holding times A Sampling dates: 7- J0-09 'H\’quv g-H-99
lla._| Initiai calibration A ’
llb.__| Calibration verification A
i, | Blanks Sw
IVVa. | Matrix Spike/(Matrix Spike) Duplicates Sw MsS /D JPpP
IVa. | Laboratory control samples A LCS
V. Tracer Recovery A
VI. | Minimum Detectable Activity (MDA) Sw
VII. | Sample result verification N
VIIl. | Overall assessment of data A
IX. | Field duplicates N
x__| Field hlanks SwW | M FB 27
) Pump Blank FPBI00I-A2 (sb6:I37885)
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
VaIidatedSampIe;:” e Filter Blank = McC- 3B -+ (5D6,‘ 2303y
1 M-778B 11 21 31
2 M-77BDISS 12 22 32
3 M-50B 13 23 33
4 M-31-AB 14 24 34
5 M-31-ABDISS 15 25 35
6 M-21B 16 26 36
7 FB080409-GW 17 27 37
8 M-77BMS U T 18 28 38
9 M-77BDUP U Tn 19 29 39
10 | PBwW 20 30 40

Notes:
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LDC Report# 21990C59

Laboratory Data Consultants, Inc.

Project/Site Name:

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

Laboratory:

Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation,

Henderson, Nevada

August 7 through August 10, 2009

December 1, 2009

Soil/Water

Isotopic Uranium & Isotopic Thorium

Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 234964

Sample ldentification

RSAMS8-10B
RSAM8-20B
RSAM8009-20B
RSAM8-31B
SA62-10B
SA62-24B
SA144-10B
SA144009-10B
SA144-28B
SA92-10B
SA92-20B
SA92-31B
SA119-0.5B
SA119-10B
SA119-30B
SA119-48B
SA158-10B
SA158-20B
SA158-31B
EB081009-SO2
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SA92-10BMS
SA92-10BDUP



Introduction

This data review covers 21 soil samples and one water sample listed on the cover
sheet. The analyses were per DOE EML HASL-300 Method and U-02-RC Method
modified for Isotopic Uranium and DOE EML HASL-300 Method and Th-01-RC
Method modified for Isotopic Thorium.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 .

Field duplicates are summarized in Section VIII.

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+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

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

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.
b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within control limits.

Itl. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA) with the following exceptions:

Method Blank ID Isotope Activity Associated Samples
PBW (prep blank) Thorium-228 0.024 pCi/L All water samples in SDG 234964
PBS (prep blank) Uranium-233/234 0.0331 pCi/g All soil samples in SDG 234964

Uranium-238 0.020 pCi/g

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

Sample EB081009-SO2 was identified as an equipment blank. No isotopic uranium or
isotopic thorium were found in this blank with the following exceptions:

Sampling
Equipment Blank ID Date Isotope Concentration Associated Samples
EB081009-SO2 8/10/09 Thorium-228 0.0416 pCi/L SA119-0.5B
SA119-10B
SA119-30B

SA119-48B
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Sample concentrations were compared to concentrations detected in the equipment
blanks as required by the QAPP. No sample data was qualified.

Samples FB072909-SO (from SDG 234267) and FB080309-SO (from SDG 234414) were
identified as field blanks. No isotopic uranium or isotopic thorium was found in these
blanks with the following exceptions:

Sampling
Field Blank ID Date Isotope Concentration Associated Samples

FB080309-SO 8/3/08 Uranium-238 0.0126 pCi/L SA119-0.58B
SA119-10B
SA119-30B
SA119-48B

FB072909-SO 7/29/09 Thorium-228 0.0321 pCi/L RSAMS8-10B
RSAMS-20B
RSAMB8009-20B
RSAM8-31B
SA62-10B
SA62-24B
SA144-10B
SA144009-10B
SA144-28B
SA92-10B
SA92-20B
SA92-31B
SA158-10B
SA158-20B
SA158-31B

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

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits with the following exceptions:

VALOGIN\TRONOXNG\21990C59.TR3 5



DUP ID
(Associated
Samples)

Isotope

RPD (Limits)

Difference (Limits)

Flag

AorP

SA92-10BDUP
(RSAMB8-10B
RSAM8-20B
RSAMB8009-208
RSAMB-31B
SA62-10B
SA62-24B
SA144-10B
SA144009-10B
SA144-28B
SA92-10B
SA92-20B
SA92-31B
SA158-10B
SA158-20B
SA158-31B)

Uranium-235/236

0.0431 pCi/g (<0.04)

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

b. Laboratory Control Samples

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

c. Tracer Recovery

All tracer recoveries were within validation criteria.

V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP
RSAMB8-10B Thorium-228 0.0694 0.05 None P
Thorium-230 0.0796 0.05 None
RSAMB8-20B Thorium-228 0.0828 0.05 None P
Thorium-230 0.0823 0.05 None
Uranium-233/234 0.045 0.04 None
Uranium-238 0.045 0.04 None
RSAMB8009-20B Thorium-228 0.135 0.05 None P
Thorium-230 0.0975 0.05 None
Uranium-233/234 0.0504 0.04 None
Uranium-235/236 0.0501 0.04 None
RSAM8-31B Thorium-228 0.103 0.05 None P
Thorium-230 0.0844 0.05 None
Uranium-233/234 0.0419 0.04 None
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP

SA62-10B Thorium-228 0.130 0.05 None P
Thorium-230 0.0973 0.05 None

SA62-24B Thorium-228 0.129 0.05 None P
Thorium-230 0.0555 0.05 None

SA144-10B Thorium-228 0.196 0.05 None P
Thorium-230 0.110 0.05 None
Thorium-232 0.110 0.10 None

SA144009-10B Thorium-228 0.143 0.05 None P
Thorium-230 0.103 0.05 None

SA144-28B Thorium-228 0.124 0.05 None P
Thorium-230 0.0583 0.05 None

SA92-10B Thorium-228 0.184 0.05 None P
Thorium-230 0.0827 0.05 None
Thorium-232 0.103 0.10 None

SA92-20B Thorium-228 0.134 0.05 None P
Thorium-230 0.0706 0.05 None

SA92-31B Thorium-228 0.139 0.05 None P
Thorium-230 0.0787 0.05 None
Thorium-232 0.114 0.10 None

SA119-0.5B Thorium-228 0.109 0.05 None P
Thorium-230 0.0846 0.05 None

SA119-10B Thorium-228 0.120 0.05 None P
Thorium-230 0.0863 0.05 None

SA119-30B Thorium-228 0.105 0.05 None P
Thorium-230 0.094 0.05 None

SA119-48B Thorium-228 0.135 0.05 None P
Thorium-230 0.0918 0.05 None

SA158-10B Thorium-228 0.117 0.05 None P
Thorium-232 0.101 0.10 None

SA158-20B Thorium-228 0.182 0.05 None P
Thorium-230 0.166 0.05 None
Thorium-232 0.1489 0.10 None
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP
SA158-31B Thorium-228 0.144 0.05 None P
Thorium-230 0.0818 0.05 None
Thorium-232 0.164 0.10 None
Uranium-233/234 0.0463 0.04 None
The MDA was greater than the PQL as listed above.
VI. Sample Result Verification and Project Quantitation Limit
All isotopes reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG 234964 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. Overall Assessment of Data

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

VIII. Field Duplicates

Samples RSAM8-20B and RSAM8009-20B and samples SA144-10B and SA144009-10B
were identified as field duplicates. No isotopic uranium or isotopic thorium was detected

in any of the samples with the following exceptions:

Concentration (pCi/g)
RPD Difference
Analyte RSAMS8-20B RSAM8008-20B (Limits) (Limits) Flags AorP

Thorium-228 2.26 2.01 12 (<50) -

Thorium-230 1.56 1.45 7 (<50) -

Thorium-232 1.86 1.61 14 (<50)

Uranium-233/234 1.38 1.47 6 (<50)

Uranium-235/236 0.0509 0.0855 0.0346 (<0.04) -

Uranium-238 1.29 1.23 5 (<50) -
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Concentration (pCi/g)

RPD Difference
Analyte SA144-10B SA144009-10B (Limits) (Limits) Flags AorP
Thorium-228 1.95 1.75 11 (<50) - - -
Thorium-230 1.56 0.881 56 (<50) - J (all detects) A
Thorium-232 1.57 1.63 4 (<50) - - -
Uranium-233/234 1.62 1.57 3 (<50) - - -
Uranium-235/236 0.0542 0.0762 - 0.0150 (<0.04) - -
Uranium-238 1.38 1.33 4 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 234964

SDG Sample Isotope Flag AorP Reason (Code)
234964 RSAMB8-10B Uranium-235/236 J (all detects) A Duplicate sample
RSAMS8-20B UJ (all non-detects) analysis (Difference) (Id)
RSAM8009-20B
RSAMS8-31B
SA62-10B
SA62-24B
SA144-108B
SA144009-10B
SA144-28B
SA92-10B
SA92-20B
SA92-31B
SA158-10B
SA158-20B
SA158-31B
234964 RSAMB8-20B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-233/234 None
Uranium-238 None
234964 RSAMB8009-20B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-233/234 None
Uranium-235/236 None
234964 RSAM8-31B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-233/234 None
234964 RSAMS8-10B Thorium-228 None P Minimum detectable
SA62-108B Thorium-230 None activity (PQL)
SA62-24B
SA144009-10B
SA144-28B
SA119-0.5B
SA119-10B
SA119-30B
SA92-20B
SA119-48B
234964 SA144-10B Thorium-228 None P Minimum detectable
SA92-10B Thorium-230 None activity (PQL)
SA92-31B Thorium-232 None
SA158-20B
234964 SA158-10B Thorium-228 None P Minimum detectable
Thorium-232 None activity (PQL)
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SDG Sample Isotope Flag AorP Reason (Code)

234964 SA158-31B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)

Thorium-232 None
Uranium-233/234 None

234964 RSAMS8-10B All isotopes reported below the J (all detects) A Sample result verification
RSAMS8-20B PQL. (PQL) (sp)
RSAMB8009-20B
RSAM8-31B
SA62-10B
SA62-24B
SA144-10B
SA144009-10B
SA144-28B
SA92-10B
SAg2-20B
SA92-31B
SA119-0.58
SA119-10B
SA119-30B
SA119-48B
SA158-10B
SA158-20B
SA158-31B
EB081009-S02

234964 SA144-10B Thorium-230 J (all detects) A Field duplicates (RPD)
SA144009-10B (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 234964

No Sample Data Qualified in this SDG
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Equipment Blank Data Qualification Summary
- SDG 234964

No Sample Data Qualified in this SDG
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -
SDG 234964

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #:.__ 21990C59 VALIDATION COMPLETENESS WORKSHEET Date: {1- 70- 9

SDG #___ 233964 234964 awh Stage 2B Page. t of |

Laboratory: GEL Laboratories LLC Reviewer: MG
2nd Reviewer:.__ { ~—~

METHOD: Isotopic Uranium (DOE EML HASL-300, U-02-RC Modified),Isotopic Thorium (DOE EML HASL-300, Th-01-RC
Modified)

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

Validation A
Sampling dates: 3-7-019 'H1f0V§1L1 8-10 - 09
-

1. Technical holding times

lla. | Initial calibration

> >

1lb. Calibration verification

I, | Blanks SwW
IVa. | Matrix Spike/(Matrix Spike) Duplicates Sw MS/DuP
IVa. | Laboratory control samples A LCcS /" CSD
V. Tracer Recovery A
VI Minimum Detectable Activity (MDA) SV‘/
VIl. | Sample result verification N
VIll. | Overall assessment of data A
Ix.__| Field duplicates Sw D=J+3 D=7+8
| Fioid blanks. SwW | £B=90  FBz FR019909-50 (She: 734367)
Note: A = Acceptable ND = No compounds detected F B: DF=BD§)IE;?§ ©9- 50 ( Aol 7344 “1‘)
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
1 RSAMS-10B S|11 [sA92-208 S 21 [SA92-10BMS uh S 31
2 RSAMS8-20B 12 |SA92-31B 22 [SA92-10BDUP U L 32
3 RSAM8009-20B 13 |SA119-0.5B 23 : PRS 33
4 RSAMS8-31B 14 [SA119-10B 24 2 PRwW 34
5 SA62-10B 15 |1SA119-30B 25 35
6 SA62-24B 16 |SA119-48B 26 36
7 SA144-10B 17 |SA158-10B 27 37
8 SA144009-108 18 |SA158-20B 28 38
9 SA144-28B 19 ]SA158-31B v |29 39
10 | SA92-10B 4 |20 4 EB081009-SO2 W | 30 40
Notes:

21990C59W.wpd
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LDC #: 9 1990€ 59 VALIDATION FINDINGS WORKSHEET Page: | of |
SDG #:__ 2734 ﬂ Y Field Duplicates Reviewer: M &
2nd reviewer: ‘ "
METHOD: Radiochemistry (Method:__S€€ €@ Ve&s )
ﬁ %%N NéA Were field duplicate pairs identified in this SDG?
N_N/A Were target isotopes detected in the field duplicate pairs?
oy (P74 ]
Isotopes pa 2 RPD
Th-298 2.36 3.0l 12 (£ 50)
Tw- 930 (56 .45 7 (1)
Tu- 232 [ 86 LGl wy ()
Activity ( pe: Vﬁf )
Isotopes 2 3 A'f(‘creuce/'“’o
V- 933 /23y .38 |47 b P (< 50)
V-935/230 0.0599 0.085% ?){f)eﬁfz," (<0.04)
u-238 - 29 1.93 5 (< 50)
. ———:‘l‘—“"—"ﬂ—fﬁ‘ /34 = Qual p«:«: ouly
Tw-29% 1.95 _LTs 1| kso)
Th-239 .50 0.881 56 (| ) T dets/A 4
Tu-932 .57 .63 g ( )
= — '
Isotopes i 8 Adfercnce / RPD
U-233 /a3y B, [.57 3 "™ (< 50)
U -235 /23 0.05472 0.0762 j,“g’g;g (< 0.04)
U-2%3 [. 38 1.33 a(£50)
-_




Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

LDC Report# 21990D59

Laboratory Data Consultants, Inc.
Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

August 11, 2009

December 5, 2009

Soil/Water

Isotopic Uranium & Isotopic Thorium
Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 235177

Sample Identification

SA107-0.5B
SA107-10B
SA107009-10B
SA107-29B
SA61-10B
SA61-30B
SA155-0.5B
SA155009-0.5B
SA155-10B
SA155-30B
SA115-0.5B
SA115-10B
SA115009-10B
SA115-25B
SA115-40B
SA115-51B
RSAU6-0.5B
RSAUG-10B
RSAU6-25B
RSAU6-40B

EB081109-SO
RSAU6-0.5BMS
RSAU6-0.5BDUP
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Introduction

This data review covers 22 soil samples and one water sample listed on the cover
sheet. The analyses were per DOE EML HASL-300 Method and U-02-RC Method

modified for Isotopic Uranium and DOE EML HASL-300 Method and Th-01-RC
Method modified for Isotopic Thorium.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 lIl.

Field duplicates are summarized in Section VIII.

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

A AGINRTRONNYNIGL21QanNRA TRR 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

J-CAB

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

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

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

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

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

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

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

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

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

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

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

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

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

A

P

None

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

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

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

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

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.
b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within control limits.

Illl. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

Sample EB081109-SO was identified as an equipment blank. No isotopic uranium or
isotopic thorium were found in this blank with the following exceptions:

Sampling
Equipment Blank ID Date Isotope Concentration Associated Samples

EB081109-SO 8/11/09 Thorium-228 0.0703 pCi/L SA107-0.5B
Thorium-230 0.0215 pCi/L SA107-10B
SA107009-10B
SA107-29B
SA61-10B
SA61-30B
SA155-0.5B
SA155009-0.5B
SA155-10B
SA155-30B

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

Samples FB072909-SO (from SDG 234267) and FB080309-SO (from SDG 234414) were

identified as field blanks. No isotopic uranium or isotopic thorium was found in these
blanks with the following exceptions:
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Sampling
Field Blank ID Date Isotope Concentration Associated Samples

FB072909-SO 7/28/08 Thorium-228 0.0321 pCi/L SA107-0.5B
SA107-10B
SA107009-10B
SA107-29B
SA61-10B
SA61-30B
SA155-0.5B
SA155009-0.58
SA155-10B
SA155-30B

FB080309-SO 8/3/09 Uranium-238 0.0126 pCi/L SA115-0.5B
SA115-10B
SA115009-10B
SA115-258B
SA115-40B
SA115-51B
RSAU6-0.58
RSAU6-10B
RSAU6-258
RSAU6-40B

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

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

b. Laboratory Control Samples

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

c. Tracer Recovery
All tracer recoveries were within validation criteria.
V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP

SA107-0.5B Thorium-228 0.146 0.05 None P
Thorium-230 0.0809 0.05 None
Thorium-232 0.127 0.10 None

SA107-10B Thorium-230 0.0782 0.05 None P
Uranium-233/234 0.0601 0.04 None
Uranium-238 0.0498 0.04 None

SA107009-10B Thorium-230 0.0955 0.05 None P
Uranium-233/234 0.0444 0.04 None
Uranium-238 0.0444 0.04 None

SA107-29B Thorium-230 0.0671 0.05 None P
Uranium-233/234 0.0443 0.04 None

SA61-10B Thorium-228 0.119 0.05 None P
Thorium-230 0.0976 0.05 None
Thorium-232 0.127 0.10 None
Uranium-233/234 0.0455 0.04 None
Uranium-235/236 0.0452 0.04 None

SA61-30B Thorium-228 0.0662 0.05 None P
Uranium-233/234 0.0427 0.04 None

SA155-0.5B Thorium-228 0.0665 0.05 None P
Thorium-230 0.0663 0.05 None

SA155009-0.5B Thorium-228 0.122 0.05 None P
Thorium-230 0.0839 0.05 None
Thorium-232 0.105 0.10 None

SA155-10B Thorium-228 0.143 0.05 None P
Thorium-230 0.109 0.05 None
Uranium-233/234 0.0456 0.04 None

SA155-30B Thorium-228 0.113 0.05 None P
Thorium-230 0.0596 0.05 None
Uranium-238 0.0419 0.04 None

SA115-0.5B Thorium-228 0.129 0.05 None P
Thorium-230 0.0802 0.05 None
Thorium-232 0.112 0.10 None

SA115-10B Thorium-228 0.114 0.05 None P
Thorium-230 0.0935 0.05 None
Thorium-232 0.122 0.10 None
Uranium-233/234 0.0428 0.04 None

SA115009-10B Thorium-228 0.0715 0.05 None P
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP
SA115-25B Thorium-228 0.0749 0.05 None P
Thorium-230 0.0746 0.05 None
Uranium-233/234 0.0416 0.04 None
SA115-40B Thorium-228 0.106 0.05 None P
Thorium-230 0.0731 0.05 None
SA115-51B Thorium-228 0.0848 0.05 None P
Thorium-230 0.0759 0.05 None
Uranium-233/234 0.0464 0.04 None
Uranium-238 0.0402 0.04 None
RSAU6-0.5B Thorium-228 0.0811 0.05 None P
Thorium-230 0.105 0.05 None
RSAU6-10B Thorium-228 0.0731 0.05 None P
Thorium-230 0.0631 0.05 None
Uranium-233/234 0.0468 0.04 None
Uranium-235/236 0.0401 0.04 None
Uranium-238 0.0406 0.04 None
RSAU6-25B Thorium-228 0.0956 0.05 None P
RSAU6-40B Thorium-228 0.126 0.05 None P
Thorium-230 0.110 0.05 None
Uranium-233/234 0.0422 0.04 None
Sample Isotope Lab DL (pCi/L) PQL (pCi/L) Flag AorP
EBO081109-SO Uranium-238 0.0302 0.03 None P
The MDA was greater than the PQL as listed above.
VI. Sample Result Verification and Project Quantitation Limit
All isotopes reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG 235177 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.
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VII. Overall Assessment of Data
Data flags are summarized at the end of this report if data has been qualified.
VIIl. Field Duplicates

Samples SA107-10B and SA107009-10B, samples SA155-0.5B and SA155009-0.5B, and
samples SA115-10B and SA115009-10B were identified as field duplicates. No isotopic

uranium or isotopic thorium was detected in any of the samples with the following
exceptions:

Concentration (pCi/g)
RPD Difference
Analyte SA107-10B SA107009-10B (Limits) (Limits) Flags AorpP
Thorium-228 2.01 2.07 3 (=50) - -
Thorium-230 1.55 1.16 29 (<50)
Thorium-232 2.08 1.57 28 (<50)
Uranium-233/234 1.36 1.87 32 (<50)
Uranium-235/236 0.0874 0.0877 - 0.0003 (<0.04)
Uranium-238 1.18 1.36 14 (<50) - -
Concentration (pCi/g)
RPD Difference
Analyte SA155-0.5B SA155009-0.5B (Limits) (Limits) Flags AorP
Thorium-228 2.06 1.83 12 (<50) -
Thorium-230 0.979 0.745 27 (<50) - -
Thorium-232 1.77 1.97 11 (<50) -
Uranium-233/234 0.905 0.938 4 (<50)
Uranium-235/236 0.0552 0.0702 - 0.0150 (<0.04)
Uranium-238 0.839 0.878 5 (<50) -
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Concentration (pCi/g)

RPD Difference
Analyte SA115-10B SA115009-10B (Limits) (Limits) Flags AorP
Thorium-228 1.83 1.91 1 (<50) - - -
Thorium-230 1.22 1.71 33 (<50) - - -
Thorium-232 1.49 2.07 33 (<50) - - -
Uranium-233/234 1.06 1.11 5 (<50) - - -
Uranium-235/236 0.0623 0.0547 - 0.0076 (<0.04) - -
Uranium-238 1.15 1.06 8 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 235177

SDG Sample Isotope Flag AorP Reason (Code)
235177 SA107-0.5B Thorium-228 None P Minimum detectable
SA155009-0.5B Thorium-230 None activity (PQL)
SA115-0.58 Thorium-232 None
235177 SA107-10B Thorium-230 None P Minimum detectable
SA107009-10B Uranium-233/234 None activity (PQL)
Uranium-238 None
235177 SA107-29B Thorium-230 None P Minimum detectable
Uranium-233/234 None activity (PQL)
235177 SA61-10B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Thorium-232 None
Uranium-233/234 None
Uranium-235/236 None
235177 SA61-30B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity (PQL)
235177 SA155-0.5B Thorium-228 None P Minimum detectable
SA115-40B Thorium-230 None activity (PQL)
RSAU6B-0.5B
235177 SA155-10B Thorium-228 None P Minimum detectable
SA115-25B Thorium-230 None activity (PQL)
RSAU6-40B Uranium-233/234 None
235177 SA155-308 Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-238 None
235177 SA115-10B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Thorium-232 None
Uranium-233/234 None
235177 SA115009-108B Thorium-228 None P Minimum detectable
RSAU6-25B activity (PQL)
235177 SA115-51B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-233/234 None
Uranium-238 None
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SDG Sample Isotope Flag AorP Reason (Code)

235177 RSAU6-10B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)

Uranium-233/234 None
Uranium-235/236 None
Uranium-238 None

235177 EB081109-SO Uranium-238 None P Minimum detectable
activity (PQL)

235177 SA107-0.5B All isotopes reported below the J (all detects) A Sample resuit verification
SA107-10B PQL. (PQL) (sp)
SA1070C9-10B
SA107-29B
SA61-10B
SA61-30B
SA155-0.5B
SA155009-0.5B
SA155-10B
SA155-30B
SA115-0.5B
SA115-10B
SA115008-10B
SA115-25B
SA11540B
SA115-51B
RSAU6-0.5B
RSAU6-10B
RSAU6-25B
RSAU6-40B
EB081109-SO

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 235177

No Sample Data Qualified in this SDG
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Equipment Blank Data Qualification Summary
- SDG 235177

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -
SDG 235177

No Sample Data Qualified in this SDG

VLA AA ML TR ARAVRIA AL ANAREA TRA 44



Tronox Northgate Henderson

LDC #:__ 21990D59 VALIDATION COMPLETENESS WORKSHEET Date: 'Z-1-09
SDG #___ 235177 Stage 2B Page._l of |
Laboratory: GEL Laboratories LLC Reviewer._ M&

2nd Reviewer: [

METHOD: Isotopic Uranium (DOE EML HASL-300, U-02-RC Modified),Isotopic Thorium (DOE EML HASL-300, Th-01-RC
Modified)

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

Validation A

b Technical holding times

Comments
g-11 ~ O9

Sampling dates:

lla. | Initial calibration

Ilb. | Calibration verification

1l | Blanks
IVa. | Matrix Spike/(Matrix Spike) Duplicates MSs / Du#b
IVa. | Laboratory control samples LC S/LCS D

V. Tracer Recovery

=>>>Ppre >

VI. | Minimum Detectable Activity (MDA) S

VIl. | Sample result verification N
VIl | Overall assessment of data A

iX. | Field duplicates Sw D=2+3 D=7+8 D= )2+¢I7

N SW | EB=021 _ FB:= FB0O79909- SO (56 I3UT)

Note:

A = Acceptable
N = Not provided/applicable

ND = No compounds detected
R = Rinsate

D = Duplicate
TB = Trip blank

FB= FB0BO0309-S0 (Sb6:a3u4I4)

SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
1 | SA107-0.58 S |11 |sA115-0.58 S | 21?|epos1109.50 W [31
2 |sa107-108 12 |SA115-10B 22 RSAUG-O.SBMSu ™ 5 |
3 | sA107009-10B 13 |SA115009-10B 23 |rsaus.0s800p ™ ) |33
4 | sA107-298 14 |SA115-25B 24 '| PBS 34
5 | sA61-10B 15 |sAt15-408 259| PBW 35
6 | SA61-30B 16 |SA115-518 26 36
7 | sa155-0.58 17 |RSAU6-0.5B 27 37
8 | sa155009-0.58 18 |RSAUB-10B 28 38
9 |sa1s5-108 19 |RSAUB-25B 29 39
10 | SA155-308 v 20 |rsausaos b |30 40

Notes:
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Loc #:_21990D519 VALIDATION FINDINGS WORKSHEET Page: | of &
SDG #:__ 235117 Field Duplicates Reviewer:___ MG
2nd reviewer:___| ..~
METHOD: Radiochemistry (Method:_S€€ <ovevs )
lEE%N NfA Were field duplicate pairs identified in this SDG?
N _N/A Were target isotopes detected in the field duplicate pairs?
A pCy /a )
isotopes .2 3 RPD
Tw-298 2.9 3.07 3 (£50)
Tw-930 . 55 [ 16 29 (])
Tu- 232 2.08 I.57 28 (V)
Activity ( f""“‘/aE )
Isotopes 2 E A [eronce / RPD
L U-333/23Y [ 36 |. 87 33"« 50)
difference
I  U-235/336 0.0874 0.0877 | 0.0093 (<0.04)
(33
VU-538 (13 .36 . (£50)
pctty ( P/ —
e AR
Isotopes “ B 3 RPD
| Tu-399 2.06 [. 83 13 (%50)
Tu-230 0.979 o745 | 27 (] )
| Tw-232 77 a7 L ()]
___Aaiity PCI/a ) . -
Isotopes 1 8 A ifferemce /RPD
U-233/234 0.905 0.438 4 “"(<¢50)
. differcnce
U -235 /236 0.0552 0.0702 | 0.0150 (£0.04)
[3
U-238 0. 939 0.678 | 5 (:50)

o m e

—

Version 1.0 (3/2/2000



LDC #: #1990D 5
SDG #.__ 235117

METHOD: Radiochemistry (Method:_S€€ _<ovevs

N_N/A
N _N/A

Field Duplicates

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

VALIDATION FINDINGS WORKSHEET

Page: 2 of &

Reviewer._ MG&

2nd reviewer:

L Aaggf’;/& )
Isotopes | 2 13 RPD
Tu-2)8 (-93 (91 L (£50)
Tw-230 (. 22 Ml 33 ()
Tu-233 [-49 2-07 13 | . )
Actw%%)
Isotopes (2 13 d:#evence / RPD
U -2933/23Y [- 06 (11 5 " e 50)
U - 235/236 0.0693 0.0547 | §.0076 (<0.04)
U-238 [ 15 l- 06 8"0(460)
Activity ( )
Isotopes RPD
l_——_____—_—_E
II
L
‘ Activity ( ) ;=
RPD

Isotopes




LDC Report# 21990E59

Laboratory Data Consultants, Inc.

Project/Site Name:

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

Laboratory:

Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation,

Henderson, Nevada

August 11 through August 20, 2009

December 4, 2009

Soil/Water

Isotopic Uranium & Isotopic Thorium

Stage 4

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 235208

Sample Identification

RSAUG-53B
SA86-10B
SA86009-10B
SA86-28B
RSAM6-10B
RSAMG6-28B
RSAM6E009-28B
SA70-10B
SA70-30B
SA167-0.5B
SA167-10B
SA167009-10B
SA167-28B
EB081909-SO1
SA197-10B
SA197009-10B
SA197-21B
SA104-10B
SA104009-10B
SA104-30B
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Introduction

This data review covers 21 soil samples and one water sample listed on the cover
sheet. The analyses were per DOE EML HASL-300 Method and U-02-RC Method
modified for lIsotopic Uranium and DOE EML HASL-300 Method and Th-01-RC
Method modified for Isotopic Thorium.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 .

Field duplicates are summarized in Section VIII.
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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.

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.
b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within control limits.

I1l. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA) with the following exceptions:

Method Blank ID Isotope Activity Associated Samples

PBS (prep biank) Thorium-228 0.191 pCi/g All soil samples in SDG 235208

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 Isotope Activity Activity
RSAUB-53B Thorium-228 1.41 pCi/g 1.41J+ pCi/g
SA86-10B Thorium-228 1.60 pCi/g 1.60J+ pCi/g
SA86009-10B Thorium-228 1.85 pCi/g 1.85J+ pCi/g
SA86-28B Thorium-228 0.618 pCi/g 0.618J+ pCi/g
RSAM6-288B Thorium-228 1.43 pCi/g 1.43J+ pCi/g
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Reported Modified Final
Sample Isotope Activity Activity

RSAM6009-28B Thorium-228 1.18 pCi/g 1.19J+ pCifg
SA70-30B Thorium-228 1.48 pCi/g 1.48J+ pCifg
SA167-0.5B Thorium-228 1.84 pCi/g 1,84J+ pCifg
SA167-10B Thorium-228 1.77 pCi/g 1.77J+ pCifg
SA1670089-10B Thorium-228 1.76 pCi/g 1.76J+ pCi/g
SA167-28B Thorium-228 1.23 pCi/g 1.23J+ pCi/g
SA197-10B Thorium-228 1.72 pCi/g 1.72J+ pCi/g
SA197-21B Thorium-228 1.55 pCi/g 1.55J+ pCi/g
SA104-10B Thorium-228 1.68 pCi/g 1.68J+ pCi/g
SA104009-10B Thorium-228 1.84 pCi/g 1.84J+ pCi/g
SA104-30B Thorium-228 1.38 pCifg 1.38J+ pCi/g

Sample EB081909-SO1 was identified as an equipment blank. No isotopic uranium or
isotopic thorium were found in this blank with the following exceptions:

Sampling
Equipment Blank ID Date Isotope Concentration Associated Samples

EB081909-SO1 8/19/09 Thorium-228 0.0548 pCi/L RSAMé6-10B
Thorium-230 0.038 pCi/L RSAME6-28B
RSAM6009-28B
SA70-10B
SA70-30B
SA167-0.58
SA167-10B
SA167009-10B
SA167-28B

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

Samples FB072909-SO (from SDG 234267) and F080309-SO (from SDG 234414) were

identified as field blanks. No isotopic uranium or isotopic thorium was found in these
blanks with the following exceptions:
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Sampling
Field Blank ID Date Isotope Concentration Associated Samples

FB072909-SO 7/29/09 Thorium-228 0.0321 pCi/L SAB6-10B
SAB86009-10B
SAB6-28B
RSAMs6-10B
RSAM6-28B
RSAM6009-28B
SA70-10B
SA70-30B
SA167-0.5B
SA167-10B
SA167009-10B
SA167-28B
SA197-10B
SA197009-10B
SA197-21B
SA104-10B
SA104009-10B
SA104-30B

FB080309-SO 8/3/09 Uranium-238 0.0126 pCi/L RSAU86-53B

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

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

b. Laboratory Control Samples

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

c. Tracer Recovery
All tracer recoveries were within validation criteria.
V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP

RSAU6-53B Thorium-228 0.0631 0.05 None P
Uranium-233/234 0.0417 0.04 None
Uranium-238 0.0506 0.04 None

SA86-10B Thorium-228 0.136 0.05 None P
Thorium-230 0.0611 0.05 None
Uranium-233/234 0.0722 0.04 None
Uranium-235/236 0.0484 0.04 None
Uranium-238 0.060 0.04 None

SA86009-10B Thorium-228 0.150 0.05 None P
Thorium-230 0.0747 0.05 None
Uranium-233/234 0.0539 0.04 None
Uranium-238 0.041 0.04 None

SAB86-28B Thorium-228 0.122 0.05 None P
Thorium-230 0.0931 0.05 None
Uranium-233/234 0.0588 0.04 None
Uranium-238 0.0402 0.04 None

RSAM6-10B Thorium-228 0.0766 0.05 None P
Thorium-230 0.0761 0.05 None
Uranium-233/234 0.0577 0.04 None

RSAM6-28B Thorium-228 0.192 0.05 None P
Thorium-230 0.146 0.05 None
Uranium-233/234 0.060 0.04 None
Uranium-235/236 0.0401 0.04 None
Uranium-238 0.0454 0.04 None

RSAM6009-288 Thorium-228 0.0923 0.05 None P
Thorium-230 0.0636 0.05 None
Uranium-233/234 0.0638 0.04 None
Uranium-235/236 0.0426 0.04 None
Uranium-238 0.0518 0.04 None

SA70-10B Thorium-228 0.132 0.05 None P
Uranium-233/234 0.0607 0.04 None
Uranium-235/236 0.0513 0.04 None
Uranium-238 0.0503 0.04 None

SA70-30B Thorium-228 0.138 0.05 None P
Thorium-230 0.0955 0.05 None
Uranium-233/234 0.0429 0.04 None

SA167-0.5B Thorium-228 0.109 0.05 None P
Thorium-230 0.0577 0.05 None
Uranium-233/234 0.053 0.04 None
Uranium-238 0.0407 0.04 None
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Filag AorP

SA167-10B Thorium-228 0.0746 0.05 None P
Thorium-230 0.0593 0.05 None
Uranium-233/234 0.0702 0.04 None
Uranium-235/236 0.042 0.04 None

SA167009-10B Thorium-228 0.115 0.05 None P
Thorium-230 0.0543 0.05 None
Uranium-233/234 0.0472 0.04 None
Uranium-235/236 0.0583 0.04 None

SA167-28B Thorium-228 0.0596 0.05 None P
Thorium-230 0.0743 0.05 None
Uranium-233/234 0.0551 0.04 None
Uranium-235/236 0.0453 0.04 None

SA197-10B Thorium-228 0.0741 0.05 None P
Uranium-233/234 0.0594 0.04 None

SA197009-10B Thorium-230 0.105 0.05 None P

SA197-21B Thorium-228 0.109 0.05 None P
Thorium-230 0.068 0.05 None
Uranium-233/234 0.0446 0.04 None

SA104-10B Thorium-230 0.0608 0.05 None P
Uranium-233/234 0.0522 0.04 None
Uranium-238 0.0578 0.04 None

SA104009-10B Thorium-228 0.0815 0.05 None P
Uranium-233/234 0.0408 0.04 None
Uranium-235/236 0.0403 0.04 None

SA104-30B Thorium-230 0.0596 0.05 None P

Sample Isotope Lab DL (pCi/L) PQL (pCi/L) Flag AorP
EB081909-SO1 Thorium-228 0.0395 0.03 None P

The MDA was greater than the PQL as listed above.

VI. Sample Result Verification and Project Quantitation Limit

All sample result verifications were acceptable.
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All isotopes reported below the PQL were qualified as follows:

Sample

Finding

Flag

AorP

All samples in SDG 235208

All isotopes reported below the PQL.

J (all detects)

VIl. Overall Assessment of Data

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

VIIl. Field Duplicates

Samples SA86-10B and SA86009-10B, samples RSAM6-28B and RSAMG6009-28B,
samples SA167-10B and SA167009-10B, samples SA197-10B and SA197009-10B, and
samples SA104-10B and SA104009-10B were identified as field duplicates. No isotopic
uranium or isotopic thorium was detected in any of the samples with the following

exceptions:
Concentration (pCi/g)
RPD Difference
Analyte SA86-10B SA86009-10B (Limits) (Limits) Flags AorP
Thorium-228 1.60 1.85 14 (<50)
Thorium-230 1.78 1.77 1 (<50)
Thorium-232 1.64 1.66 1 (<50)
Uranium-233/234 1.83 1.69 8 (<50)
Uranium-235/236 0.0963 0.0948 0.0015 (<0.04)
Uranium-238 1.51 1.31 14 (<50)
Concentration (pCi/g)
RPD Difference
Analyte RSAMé6-28B RSAM6009-28B (Limits) (Limits) Flags AorP
Thorium-228 1.43 1.19 18 (<50)
Thorium-230 3.35 2.87 15 (<50)
Thorium-232 1.32 1.30 2 (<50)
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Concentration (pCi/g)

RPD Difference
Analyte RSAME6-28B RSAM6005-28B (Limits) (Limits) Flags AorP
Uranium-233/234 2.95 297 1 (<50) - - -
Uranium-235/236 0.159 0.147 - 0.012 (<0.04) - -
Uranium-238 2.70 2.52 7 (<50) - - -
Concentration (pCi/g)
RPD Difference
Analyte SA167-10B SA167009-10B (Limits) (Limits) Flags AorP
Thorium-228 1.77 1.76 1 (<50) - -
Thorium-230 2.59 2.74 6 (<50) - - -
Thorium-232 1.82 1.60 13 (<50) - - -
Uranium-233/234 2.29 2.18 5 (<50) - -
Uranium-235/236 0.0921 0.0827 - 0.0094 (<0.04) - -
Uranium-238 2.15 2.00 7 (<50) - - -
Concentration (pCi/g)
RPD Difference
Analyte SA197-10B SA197009-10B (Limits) (Limits) Flags AorP
Thorium-228 1.72 2.21 25 (=50) - - -
Thorium-230 2.80 2.85 2 (<50) - - -
Thorium-232 1.54 1.68 9 (=50) - - -
Uranium-233/234 2.33 2.74 16 (=50) - - -
Uranium-235/236 0.139 0.145 - 0.006 (<0.04) - -
Uranium-238 2,31 245 6 (<50) - - -
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Concentration (pCi/g)

RPD Difference
Analyte SA104-10B SA104009-10B (Limits) (Limits) Flags AorP
Thorium-228 1.68 1.84 9 (<50) - - -
Thorium-230 1.48 1.25 17 (<50) - - -
Thorium-232 1,64 1.72 5 (<50) - - -
Uranium-233/234 1.15 1.03 11 (<50) - - -
Uranium-235/236 0.0717 0105 - 0.0333 (<0.04) - -
Uranium-238 1.02 1.06 4 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 235208

SDG Sample Isotope Flag AorP Reason (Code)
235208 RSAU6-53B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity
Uranium-238 None
235208 SA86-10B Thorium-228 None P Minimum detectable
RSAME6-28B Thorium-230 None activity
Uranium-233/234 None
Uranium-235/236 None
Uranium-238 None
235208 SA86009-10B Thorium-228 None P Minimum detectable
SA86-28B Thorium-230 None activity
SA167-0.5B Uranium-233/234 None
Uranium-238 None
235208 RSAM6-10B Thorium-228 None P Minimum detectable
SA70-30B Thorium-230 None activity
SA197-21B Uranium-233/234 None
235208 RSAM6009-28B Thorium-228 None P Minimum detectable
Thorium-230 None activity
Uranium-233/234 None
Uranium-235/236 None
Uranium-238 None
235208 SA70-10B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity
Uranium-235/236 None
Uranium-238 None
235208 SA167-10B Thorium-228 None P Minimum detectable
SA167009-10B Thorium-230 None activity
SA167-28B Uranium-233/234 None
Uranium-235/236 None
235208 SA197-10B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity
235208 SA197009-10B Thorium-230 None P Minimum detectable
SA104-30B activity
235208 SA104-10B Thorium-230 None P Minimum detectable
Uranium-233/234 None activity
Uranium-238 None
235208 SA104009-10B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity
Uranium-235/236 None
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SDG Sample Isotope Flag AorP Reason (Code)

235208 EB081809-SO1 Thorium-228 None P Minimum detectable
activity

235208 RSAU6-53B All isotopes reported below the J (all detects) A Sample result verification
SA86-10B PQL. (PQL) (sp)

SA86009-108B
SA86-28B
RSAMe-10B
RSAM6-28B
RSAM6009-28B
SA70-10B
SA70-30B
SA167-0.58
SA167-10B
SA167009-10B
SA167-288B
EB081909-S01
SA197-10B
SA197009-10B
SA197-218
SA104-10B
SA104009-10B
SA104-30B

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 235208

Modified Final
SDG Sample Isotope Activity AorP Code
235208 RSAU6-53B Thorium-228 1.41J+ pCi/g A bi
235208 SA86-10B Thorium-228 1.60J+ pCi/g A bl
235208 SAB86009-10B Thorium-228 1.85J+ pCi/g A bl
235208 SA86-28B Thorium-228 0.618J+ pCi/g A bl
235208 RSAM6-28B Thorium-228 1.43J+ pCi/g A bl
235208 RSAME009-28B Thorium-228 1.19J+ pCi/g A bl
235208 SA70-30B Thorium-228 1.48J+ pCi/g A bl
235208 SA167-0.5B Thorium-228 1.84J+ pCifg A bi
235208 SA167-10B Thorium-228 1.77J+ pCi/g A bl
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Modified Final
SDG Sample Isotope Activity AorP Code
235208 SA167009-10B Thorium-228 1.76J+ pCi/g A bl
235208 SA167-28B Thorium-228 1.23J+ pCi/g A bl
235208 SA197-10B Thorium-228 1.72J+ pCifg A bl
235208 SA197-21B Thorium-228 1.85J+ pCi/g A bl
235208 SA104-10B Thorium-228 1.68J+ pCi/g A bi
235208 SA104009-10B Thorium-228 1.84J+ pCi/g A bl
235208 SA104-30B Thorium-228 1.38J+ pCi/g A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & lIsotopic Thorium - Equipment Blank Data Qualification
Summary - SDG 235208

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -
SDG 235208

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #.__ 21990E59 VALIDATION COMPLETENESS WORKSHEET Date: (#~1- 09
SDG #.__ 235208 Stage 4 Page._{of |
Laboratory. GEL Laboratories LLC Reviewer:_ MG

2nd Reviewer__y ~—

METHOD: Isotopic Uranium (DOE EML HASL-300, U-02-RC Moadified),Isotopic Thorium (DOE EML HASL-300, Th-01-RC
Modified)

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: 8-11- 09 through §-20-09
ila. | Initial calibration A i
lib. | Calibration verification A
.| Blanks 5w
IVa. | Matrix Spike/(Matrix Spike) Duplicates A MS /D up
IVa. | Laboratory control samples A Lcs /L csSD
V. Tracer Recovery A
VI. | Minimum Detectable Activity (MDA) S V\/
VII. | Sample result verification A
VIII. | Overall assessment of data A
IX. | Field duplicates Sw D= 243, D=6+T7, D= 112, D15+ D=igad
X | Eield blanks Sw EB= Y FB= FRO792909-S0O (S'bG-l??‘I?édJ
Note: A = Acceptable ND = No compounds detected FBD== Du’;l%act?es 9309- SO ( $06: 344 “'f)
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
1 RSAUB-53B 11 |SA167-10B S {21 [sA70-10BMS u T S a1
2 SA86-10B 12 |SA167009-10B | {22 |sA7o-10BDUP U l 32
3 SAB86009-10B 13 |SA167-28B L 23 ! PRS 33
4 |snss-288 14; EB081909-SO1 w247 PBW 34
5 RSAM6-10B 15 |SA197-10B S |25 35
6 RSAMG-28B 16 |SA197009-108 26 36
7 RSAM6009-28B 17 |SA197-21B 27 37
8 SA70-10B 18 [|SA104-10B 28 38
9 SA70-30B 19 [SA104009-10B 29 39
10 | SA167-0.5B v | 20 |SA104-30B 30 40
Notes:

21990E59W.wpd



LDC #:__ #1990t 59 " VALIDATION FINDINGS .CHECKLIST
SDG #:___ 735708

Page:_| of,
Reviewer:_ MG

————

4 . 2nd Reviewer: \ [~

)

Method:Radiochemistry(EPA Method See cover )

Validation Area

Were NIST traceable standards used for all calibrations? /
Was the chack source identified by acﬁvny and radionuclide? /

Were check sources Including background counts analyzed at the requiried
frequency and within laboratory control limits?

Were any activities detected in the blanks greater than the minimum detectable
activity (MDA)? if yes, please see‘the Blanks validation completeness worksheet,

b

Wereamattixsplke(MS)analyzedfo!gachmatrkin%SDG?lfno. /
Which metrix does not have an assosiaied MS/MSD. or MS/DUP. Soil /(Water,

Were the MS percent recoveries (%R) within the QC limits? f the sample -

concentration exceeded the spike concentration by a factor of 4 or more, no \/
action was taken. . _

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? /
Were all duplicate sample duplicate error rations (DER) <1.427. v

uation (PE) samples within the acceptance limits?

s

Were activities adjusted to reflect all sample dilutions and dry weight factors

applicable to level IV validation?

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.IV version 1.0



LDC #: (190 E 97 VALIDATION FINDINGS CHECKLIST |
SDG #: 235208

Page: 2 of

Reviewer:_ 4G
2nd Reviewer: A=<

Valldation Area

Field duplicete pairs were identified in this SDG.

Target analytes w

Field blanks were identified in this SDG.

"Target analytes were detected in the field blanks. I \/ ! l "

RAD-EPA.IV version 1.0
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LDC #: 21990 £59 VALIDATION FINDINGS WORKSHEET Page:_ ) of 3
SDG #: #35208 Field Duplicates Reviewer: M
A 2nd reviewer: ! Z

METHOD: Radiochemistry (Method: See coves )

N_N/A Were field duplicate pairs identified in this SDG?
N N/A Were target isotopes detected in the field duplicate pairs?

Activi__gv(PC"/? )
Isotopes ,2 3 RPD
Tu-398 1. GO (. 85 i (£50)
Tu-230 .78 .77 L ()
Tu-232 l. oY L 66 L ()
| L _
T [ TR —
isotopes 2 ’ 3_ d:gef&'\cg éRPD
U-233/9234 .83 .69 8"« 50)
| U- 235/23¢ 0.0963 0.0948 |5 6615 (<o.04)
U- 238 .51 3 | 4 (= 50)
- Bl Activity ( P< '/ —
r______——M—=QQF_
Isotopes (o ’ 7 RPD
= 4?=
Tiy - 299 L. 4% 1. 19 (8 (<350)
Tu-230 3.35 2.87 |15 (| )
B Tu-232 .32 [.30 2 (V)
Isotopes b 2 g=f£erenceéRP°
‘ U-233 /334 2.95 2.97 1 B°(< 50)
e iflercme
U-235 /236 0.159 ou7 % 6 (=0.04)
U-238 2.70 9.52 7 %" (< 50)

!I

—_— Version 1.0 (3/2/2000)



LDC #:_J199QE59

SDG #: #35708

METHOD: Radiochemistry (Method:

VALIDATION FINDINGS WORKSHEET

Field Duplicates

See covevr )

N_N/A
N _N/A

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

Page: A _of 3

Reviewer; M g ,
2nd reviewer:

Activity ( F_C___Zé)
Isotopes I [2 RPD
T - 298 (.77 .76 | (50
Tu- 230 9.59 2.74 6 (])
Tw-932 [. 82 [.6O 3 (v )
- AM=_T>C=% ; T
Isotopes (] (2 d:ffesomee fRPD
U-233/234 2.99 .18 | 5" (<50)
U-235 /336 0.092] 0.0827 %55 Em¢ (<0.04)
U-238 3.15 # .00 7RPD (< 50)
RPD
25 (<50)
Th - 930 2.80 9.85 2 ()
T -23 (. 68 q ()

l-54

| Ag;',_!! PCI‘/gl .

I R GiC L. B
U- 333/33Y4 2.74 o (£50)
| U- 935/3236 0.139 0.145 |20 550 < 0.0)
| U- 238 2.3 2.45 | ""«50)




LDC #: 21999 E 59

SDG #: #3508

METHOD: Radiochemistry (Method:

VALIDATION FINDINGS WORKSHEET

Field Duplicates

See covevr )

N_N/A
N _N/A

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

Page: 3 of3
Reviewer__ M (

2nd reviewer:

Activity ( PS4
Isotopes 18 ’ 19 RPD
Tu- 298 .68 l. 84 9 (£50)
Tu - 330 .48 l. 35 7 (] )
Tu-232 . oY 1.72 5 ()

= Activity ( pC‘»j; )

isotopes /8 19 d:{{eremee /RPD
U- 233 /234 [ 15 |.03 I (< 50)
T ovence
U -235 /236 0. 0717 0.105 0.0333 (£0.04)
U-23% .02 .06 :Pb(fs'o)
u, e
- o Activl -
Isotopes RPD

RPD

=t Mo a8

Version 1.0 (3/2/2000)
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LUC #: A 1990E ©9 VALIDATION FINDINGS WORKSHEET Page: | of |

SDG #: R353708 Sample Caliculation Verification Reviewer: A (¢

2nd reviewer:
METHOD: Radiochemistry (Method: S€@ ¢ ovev )

Zsase see qualifications below for all questions answered "N*, Not applicable questions are identified as "N/A".

N _N/A Have resuits been reported and calculated correctly?
(Ez N NéA Are results within the calibrated range of the instruments?

Analyte resultsfor _ | Tu- 232

reported with a positive detect were recalculated
and verified using the following equation:

Activity = Recalculation:
cpm - bekgrd cpm |77 00
G s s
£ = Efficiency < ,.LI‘)93 ¥
Vol = Volume (2.22) (0.258400) (0. 254) (0.83643) }
CF = %R, Self-absorbanca, abundance, ect,
. Reported Calculated
Concentration Concentration Acceptable
# SampleID Analyts (Pc;j/j)a (PC /5 ) (Y/N)
[ l Tu-22¢ l.H | l-'—lj {
Tu- 230 2.00 J. 09
Tu- 232 -4 & L.ys
U-233 /234 1.73 .73
U-935/330 0.06006 0.0606
U-23238 1. 62 .62
4 |\ Tw - 998 (.17 . 76
Tu-230 2.59 Jd-59
Tn-932 .82 |. 82
V- 933 /234 2.99 2.99
U- 235 /336 0.0921 0.093|
U-238 J.15 Jd.15 !
e ————— *_“Nﬁ__?_;h—_—

Note:

RECALC.35 Varsion 1.0 (3/2/2000)



LDC Report# 21990F59

Laboratory Data Consultants, Inc.

Project/Site Name:

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

Laboratory:

Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

August 20 through August 21, 2009
December 5, 2009

Soil/Water

Isotopic Uranium & Isotopic Thorium
Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 235782

Sample ldentification

SA198-10B
SA198-27B
SA175-10B
SA175-28B
SA139-0.5B
SA139-10B
SA139-25B
SA139009-25B
SA139-35B
RSAT5-0.5B
RSAT5-10B
RSAT5-25B
RSTA5-40B
RSATS5-51B
EB082009-S0O2
RSAO6-10B
RSAO6-20B
RSAQO6-34B
RSAOB-34BMS
RSAO6-34BDUP
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Introduction

This data review covers 19 soil samples and one water sample listed on the cover
sheet. The analyses were per DOE EML HASL-300 Method and U-02-RC Method
modified for Isotopic Uranium and DOE EML HASL-300 Method and Th-01-RC
Method modified for Isotopic Thorium.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 Ill.

Field duplicates are summarized in Section VIl

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

VALOGIN\TRONOXNG\21990F59.TR3 2



The following are definitions of the data qualifiers:

J+

J-

O

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

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

Indicates the finding is based upon technical validation criteria.

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

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

not required.

BRTAAMAVAIA AdAAAFEA TRA 2



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. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.
b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within control limits.

Ill. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

Samples EB082109-SO1 (from SDG 235860) and EB082009-SO2 were identified as
equipment blanks. No isotopic uranium or isotopic thorium were found in these blanks
with the following exceptions:

Sampling
Equipment Blank ID Date Isotope Concentration Associated Samples

EB082009-S02 8/20/09 Thorium-228 0.0523 pCi/L RSAT5-0.5B
Thorium-232 0.0129 pCi/L RSAT5-10B
RSAT5-25B
RSTA5-40B
RSAT5-51B

EB082109-SO1 8/21/09 Uranium-235/236 0.00986 pCi/L RSAO6-10B
RSA06-20B
RSA06-34B

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

Sample FB072909-SO (from SDG 234267), FB080309-SO (from SDG 234414), and

FB082809-SO (from SDG 236238) were identified as field blanks. No isotopic uranium
or isotopic thorium was found in these blanks with the following exceptions:

VALOGIN\TRONOXNG\21990F59.TR3 4



Field Blank ID

Sampling
Date

Isotope

Concentration

Associated Samples

FB072909-SO

7/29/09

Thorium-228

0.0321 pCilL

SA198-10B
SA198-27B
SA175-10B
SA175-28B
RSAQO6-10B
RSAQ6-20B
RSA06-34B

FB082809-SO

8/28/09

Thorium-228
Uranium-235/236

0.0263 pCi/L
0.00837 pCi/L

S5A139-0.58
SA139-10B
SA139-25B
SA139009-25B
SA139-35B

FB080309-SO

8/3/09

Uranium-238

0.0126 pCilL

RSATS-0.5B
RSATS-10B
RSAT5-25B
RSTA5-40B
RSATS-51B

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

required by the QAPP. No sample data was qualified.

IV. Accuracy and Precision Data

a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent

recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results

were within QC limits.

b. Laboratory Control Samples

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

recoveries (%R) and relative percent differences (RPD) were within QC limits.

c. Tracer Recovery

All tracer recoveries were within validation criteria.

V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

VAL ARIARTDARNINAVRAICY N4 annCEn TD2




Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP

SA198-10B Thorium-228 0.0599 0.05 None P
Uranium-233/234 0.048 0.04 None
Uranium-235/236 0.0411 0.04 None

SA198-27B Thorium-228 0.184 0.05 None P
Thorium-230 0.124 0.05 None
Thorium-232 0.124 0.10 None
Uranium-233/234 0.0485 0.04 None
Uranium-235/236 0.0467 0.04 None

SA175-10B Thorium-228 0.195 0.05 None P
Thorium-230 0.154 0.05 None
Uranium-233/234 0.182 0.04 None
Uranium-235/236 0.0503 0.04 None
Uranium-238 0.104 0.04 None

SA175-28B Thorium-228 0.103 0.05 None P
Uranium-233/234 o121 0.04 None
Uranium-235/236 0.0936 0.04 None
Uranium-238 0.106 0.04 None

SA138-0.5B Thorium-228 0.102 0.05 None P
Thorium-230 0.0906 0.05 None
Uranium-233/234 0.0814 0.04 None
Uranium-235/236 0.0872 0.04 None
Uranium-238 0.0814 0.04 None

SA139-10B Thorium-228 0.145 0.05 None P
Thorium-230 0.098 0.05 None
Uranium-233/234 0.050 0.04 None

SA139-25B Thorium-230 0.0982 0.05 None P
Uranium-233/234 0.0577 0.04 None
Uranium-235/236 0.0515 0.04 None
Uranium-238 0.0417 0.04 None

SA139009-25B Thorium-228 0.0818 0.05 None P
Uranium-233/234 0.0769 0.04 None
Uranium-235/236 0.055 0.04 None
Uranium-238 0.0795 0.04 None

SA139-35B Thorium-228 0.118 0.05 None P
Thorium-230 0.107 0.05 None
Uranium-233/234 0.0656 0.04 None
Uranium-235/236 0.0463 0.04 None
Uranium-238 0.0602 0.04 None

RSATS5-0.58 Thorium-228 0.127 0.05 None P
Thorium-230 0.0716 0.05 None
Thorium-232 0.143 0.10 None
Uranium-235/236 0.0443 0.04 None
Uranium-238 0.046 0.04 None

VALOGIN\TRONOXNG\21990F59.TR3




Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP
RSAT5-10B Thorium-228 0.102 0.05 None P
Thorium-230 0.0789 0.05 None
Uranium-235/236 0.0433 0.04 None
RSAT5-25B Thorium-228 0.134 0.05 None P
Thorium-230 0.0957 0.05 None
Uranium-233/234 0.0544 0.04 None
RSTA5-40B Thorium-228 0.942 0.05 None P
Thorium-230 0.0644 0.05 None
Uranium-233/234 0.105 0.04 None
Uranium-235/236 0.0721 0.04 None
Uranium-238 0.0675 0.04 None
RSAT5-51B Thorium-228 0.0709 0.05 None P
Thorium-230 0.0876 0.05 None
Uranium-233/234 0.0622 0.04 None
Uranium-235/236 0.0511 0.04 None
Uranium-238 0.0414 0.04 None
RSAO6-10B Thorium-228 0.158 0.05 None P
Thorium-230 0.102 0.05 None
Uranium-233/234 0.0682 0.04 None
Uranium-235/236 0.0527 0.04 None
RSAO6-20B Thorium-228 0.080 0.05 None P
Thorium-230 0.0631 0.05 None
Uranium-233/234 0.0675 0.04 None
Uranium-235/236 0.0577 0.04 None
Uranium-238 0.0818 0.04 None
RSA06-34B Thorium-228 0.0794 0.05 None P
Thorium-230 0.0627 0.05 None
Uranium-233/234 0.108 0.04 None
Uranium-235/236 0.0721 0.04 None
Uranium-238 0.0894 0.04 None
Sample Isotope Lab DL (pCi/L) PQL (pCi/L) Flag AorP
EB082009-S02 Thorium-228 0.0333 0.03 None P

The MDA was greater than the PQL as listed above.

VI. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

VALOGIN\TRONOXNG\21990F59.TR3




Sample Finding Flag AorpP

All samples in SDG 235782 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIl. Overall Assessment of Data

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

VIiI. Field Duplicates

Samples SA139-25B and SA139009-25B were identified as field duplicates. No isotopic

uranium or isotopic thorium was detected in any of the samples with the following
exceptions;

Concentration (pCi/g)
RPD Difference
Analyte SA139-25B SA138009-258 (Limits) (Limits) Flags AorP

Thorium-228 1.88 1.97 5 (<50) -

Thorium-230 1.78 1.75 2 (<50) - -

Thorium-232 1.78 1.48 18 (=50) -

Uranium-233/234 1.22 1.33 9 (<50) - -

Uranium-235/236 0.0559 0.0696 - 0.0137 (=<0.04)

Uranium-238 1.12 1.06 6 (<50) - -

AN AN TDARNNAVAIC A4 anncCen TDN Q



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 235782

SDG Sample Isotope Flag AorP Reason (Code)
235782 SA198-10B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity (PQL)
Uranium-235/236 None
235782 SA198-27B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Thorium-232 None
Uranium-233/234 None
Uranium-235/236 None
235782 SA175-10B Thorium-228 None P Minimum detectable
SA139-0.5B Thorium-230 None activity (PQL)
SA139-35B Uranium-233/234 None
RSTA5-40B Uranium-235/236 None
RSAT5-51B Uranium-238 None
RSA0O6-20B
RSA06-34B
235782 SA175-28B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity (PQL)
Uranium-235/236 None
Uranium-238 None
235782 SA139-10B Thorium-228 None P Minimum detectable
RSATS5-25B Thorium-230 None activity (PQL)
Uranium-233/234 None
235782 SA139-25B Thorium-230 None P Minimum detectable
Uranium-233/234 None activity (PQL)
Uranium-235/236 None
Uranium-238 None
235782 SA139009-258 Thorium-228 None P Minimum detectable
Uranium-233/234 None activity (PQL)
Uranium-235/236 None
Uranium-238 None
235782 RSAT5-10B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-235/236 None
235782 RSAO6-10B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-233/234 None
Uranium-235/236 None
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SDG Sample isotope Flag AorP Reason (Code)

235782 RSAT5-0.5B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)

Thorium-232 None
Uranium-235/236 None
Uranium-238 None

235782 EB082009-S02 Thorium-228 None P Minimum detectable
activity (PQL)

235782 SA198-10B All isotopes reported below the J (all detects) A Sample result verification
SA198-27B PQL. (PQL) (sp)

SA175-10B
SA175-28B
SA139-0.5B
SA139-10B
SA139-25B
SA139009-25B
SA139-35B
RSATS5-0.5B
RSAT5-10B
RSAT5-25B
RSTA5-40B
RSAT5-51B
EB082009-S02
RSAO6-10B
RSAO6-20B
RSA06-34B

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 235782

No Sample Data Qualified in this SDG
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Equipment Blank Data Qualification Summary
- SDG 235782

No Sample Data Qualified in this SDG
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -
SDG 235782

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #__ 21990F59 VALIDATION COMPLETENESS WORKSHEET Date: 19 -2-24

SDG #.___ 235782 Stage 2B Page:| of |

Laboratory: GEL Laboratories LLC Reviewer_ M(»
2nd Reviewer:__\ ~

METHOD: Isotopic Uranium (DOE EML HASL-300, U-02-RC Modified),Isotopic Thorium (DOE EML HASL-300, Th-01-RC
Modified)

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: & - 20 - 09 +4hvough &-21-09
lla. | Initial calibration A v
Ilb. | Calibration verification A
. | Bianks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates A M S/DU P
iVa. | Laboratory control samples A LCS /LLSD
V. Tracer Recovery A
Vi. | Minimum Detectable Activity (MDA) S w
Vil. | Sample result verification N
VII. | Overall assessment of data A
IX. | Field duplicates SW iD= 7+9
| i pianke SwW_|EB= 15 EROB2109-50| (506 : 535860)
FB= FBO72909-50 (sb6:234267)
Note: A = Acceptable ND = No compoungls detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: FB= FBOS{;SO?’SO (SDG: ;’36;38)
FB= FB080309- SO (SD&: F34414)
1 SA198-10B 3 11 |RSAT5-10B S 21 ! PBS 31
2 SA198-27B 12 |RSAT5-25B 22 2 PRwW 32
3 SA175-10B 13 |RSTA5-40B 23 33
4 SA175-288B 14 |RSATS5-51B v |24 34
5 SA139-0.5B 15 a EB082009-S02 W | 25 35
6 SA139-10B 16 |RSAO6-10B S |26 36
7 SA139-258 17 |RSAQO6-20B 27 37
8 SA139009-25B 18 |RSAQO6-34B 28 38
9 SA139-35B 19 |RSAO6-34BMS U Th 29 39
10 | RSAT5-0.5B Y| 20 |RSA06-34BDUP Ut v |30 40

Notes:

21990F58W.wpd



i e v b sy asogy SE'YOSYIIES

; _ "N
2j0a}8p JOo| su BGE_NS_U alom mm_swm._ m_QEﬂm 0w¢r_w ..0>0mm mwmw__ aJe Cowdbcmocoo jue|q U-Qm mwwﬂ._ocwmd QE wOE_w Q>m C_mm_; suofejuesuod 0&0~Ow. r_m_>> ww_QEG
_|||||l' M ———————

Lo

9840070
Tt —
V%w..,\. Hen Prom  $£2)dmps oN | )
. . : uopoy
uojjwopjiuep| eidwng . queg
Ao v 40 13 < w m.f\.al 91 'so|dweg pejejoossy 93 um.hmsmw ejesuly / quelg pieid (suo ejoio) :edAk) yuelq plel4

bo -1¢-g :eyep bujdweg
* )/ 5d :sjjun ojdwes pejujoossy \ \od  SHuUn juelg

-2 .
P2 1qns 24om Sofjdwes |oN ——
. uopeopnuep| ejdwes
lll,ljnlllll,l‘ = =

ﬁ 1<) hle o 'so|dwiBg peysjoossy g3 eyipy elesuly / yueig plely (suo sjoip) tedky Rue|q pleid
, v 4 to-0f-8 :ejep bujdweg
w “15d ‘syun ejdwes pejejoossy A/, 'SJun yuvlg

%x:s_ﬂm_ww 8y} Ul pajosiep sedojos) jebie) em.\,w._ VN N

_ ¢OAs siyy ul paynuep! syuB|q pley aiep VIN N
( 4 :poyiel) Ansiweyooipey :aOH.LIW

7T n._m\sw_>wI pugz sened 228

7N 1aMmaney sHjuelg pisid Z3L5¢¢ #90as

T 107 ebey 1IIHSHHOM SONIANId NOILLYAITVA bS 4 Qbbig #0001

belo o] fef-wy ||~y
€<0000 €900 BFE-v) |l 1y



B]08)3p Jou se payenb a1em syinses ojdwes ssa

Y] .0>On_ﬂ|mv|¢ S| 848 UogBiUBOUCD

S€'vosSYIES

' .-D n

AUBIq POl PBJBIO0SSE BU) SBLLI BAI UIYJIM SUORBAUSOLCO adojosi

M safdwe
; __

| Legoo-o|xe/sce-nf 2
, N
—_—t w“w. .\\...\cs | Prom 32|10 wm| ps ON ywp
e uopoy
uojjwoynuep| eidweg Nuvg Qi yueg a)Ajeuy
m A 40 13 < v LG :sejdwreg pajeroossy H18Y10 / eyesuly \Q\:m_m v_o_ﬂnyo sjou) :edAy yuelq piejy
- Lo -8¢-8 :eep bujdweg
ﬁuﬂ_cs e|dwes pejejoossy - J v~d ‘sjjun yuejg
— = 4.4! M~
|
| coooo| tecoo| see-wL |
—_—— V\Nﬁ\ e & DLDMN Mwum\cs‘wvw oz J‘__ yu
uopoy
uopesiuep| ejdures l__ Juvlg
(w01 < v Q1«9 ' he| :se|duweg pajeloossy {9Y10 / sesuly / gueig pield (suo epouo) tedhy jue|q piei4

7T iemelney puz
Sy lomeiney
[ 1077 :ebey

LIIHSHHOM SONIANIA NOILYAITVA

bo -be - /L :eiep bujdweg
‘m\ >d sjun e|dwes pejejoossy 1/ 154 SHun yuelg

{SHUBIq piaY ey uj pajosiep sedojos) jobie) elepy VIN N
, ¢Ods sl Ul palpuepl syuejq pley eiep) VIN N
‘PoyIsN) Ansiwsyooipey :QOH LI

CBL5%¢ ‘#9as
b>3Obbi€ #0010

( 219D 236

s)jueig plaid




2]08)8p jou se paienb aiom s}insed o|dwes ese

SE'YOSWIIgS

4} ‘enoqe pajsi| 88 UoyeUBIUDD HuB|q PioY PoIBIo0SSE 8y} Saul) 9AY UIYIM SUOHBIIUBOUOD adojosi

--DS
Yum sojdweg

]

uopwoyjiuep) ejduses

aljusig

'sejdweg pajeloossy

HRYIQ / eyesuly / yuelg piely (suo e|ouio) :edA} yuslq plejy

:sjun ejdwes pejejoossy

iejep Bujjdweg

1spun yuelg

|

y. ]

ai yueig _ eMeuy _

PRI AIPTE [22DM [ so,d wps ON nwri
uopoy
uojiesppuep] ejduteg p jueig
ﬁ.. M .Aw v&% A ol :sejdweg pejeioossy

b

T :lamainey puz
A 1emalrey
| 101 :ebey

13IHSHHOM SONIANI4 NOILLYAITYA

% /1>d  ‘suun ojdwes pejejoos

{SMUelq pjal ey uy peyosiep sedojos) JeBire} d1ep

sjuelg pisid

. AINO0O DS

60-¢£-8
sy

¢5AS S Ul paynuapl sYuB|q plel e1apm

“18UQ / sjesuld /@uelg piel? (suo sjouo) tedAy yuelq pieidy
:elep bHupdwieg
M/.5d sHun)jueig

VN N(D
VN 2@

:poulaN) Ansjweyooipey :QOHLIN

L@L5ef #9as

bs 4 Obblg '# 001

1Yy >



2T LPNE LU

‘Sjusuuic

[ h1@o-a| A hoo gel-N
TLB0°0 h0'0 9%Ee/qte-n
h1806-0 hG 0 h¢€/ ee€-n
20600 500 oL€-v)
€olo 50°0 8é¢ -v1 S k)
%010 ho -0 gv€-n
59850 0 hG- o e/ 55e-n
1ero h0'o| hSé/eel-n
col 0 50°Q 8ee-"L b k
hot ‘o koo Bed-nN
£050°0 ko @ 9%€/5¢€- N
€8l 0 ho-0 hee/eel-n
TR S0°0 0Lf - ML
Sbi-0 q0'0 BCE -1 3 3
Loho @ ho'o 9¢¢/5¢ € -0 D
s8ho 0 ho-0| heg/ee¢ - N
heéti-o ol-0 €Lé-nL
heir ¢ 00 0Lt -vL
h8i 0 S0°0 B¢ -V 4 €
RZ ho-0 9tL/88e-n »
! N gho 0| ha'o hed/sel-n {
d/ 240N 106 4av® < 10 997 |(Yid) 66500f Yind) S0-0 BlC -vL _ !
SUONESIHIEND ~ Bupuld un) vaw 44_@_ edoios| a1 eidwes #
24 9% | od ddvo

~7 Ismamay pugz
DN amamey

:abey

B T

QY 8y anode ate sygn ojdwes Bumoyjoy ot

(

SONIATIOY 91qe}9519( WNWIUI

nanNno) 398

133IHSHHOM SONIANIH NOILYAITVA

:poyia) Ansiwsyooipey :qOHL3

# 9C
# OC

F8lose
5506617




Sv LI 1L

‘SjuaWo!

i p 2h0°0Q ho'0 @ee-N
thh0 0 noto /528 -n
ghi o ol o £ef -1
1L0 @ 5070 0%e-W] !
LE1 0O $0°0 RECE -1 ol ol
_ o200 ho-0 éLé- N
£2k0o°0 ho'@ RE/S2C-n
_h 9590°0 ho-o|l ht¢/tsC-n
! Lo g %0°'0 0¢e-“iL
i gii-0 5070 8ce-11 b b
_ SblLo 0 ho -0 B8LC- N
5200 he-o WE/5L€-n
69L0 0 ho-al he€/es€-n
B180 G 50°0 BEE -] 3 2
Liho o ho'o ee-n
¢lso o ho-o Ate/5%€ -
LlLso 0 ho'0] hté/ce€-n
‘ Ogp -l L L
hec/eee - n
b ogé-vl
. ML 9 9
d /PUON 1104 4ayo < 10 997 |(Vid) SP1°O 8ee-" |
. suopuoenD LT edojon af eiduivs # ‘=
1L i
a4 8y} anoqe ale syqN e|duwes Bumoyjoy ey
( wano) 595 -Poulsi) Ansiweyoolpey :QOHLIW
=77 (iemajaay pug .
DWW 1emamney S9llIANDY 8jqBloelaq WNUIUT t8LSLE ..* vas
pp 10 9By LIFHSHHOM SHNIANIH NOLLVAIvA bs 40bbIf # 0a1



EA N IA LN ES- V)

‘Siuswiwos

i T T lesoo ho o Ve€/ el - N
£890°0 hG -0 he€/55¢ - n
eol-ol , %0°0 Otg -1
G\u& BSIO[(%od) %00 8EC-] idl O
Vid) €220 0[Viod) <00 8ee -viL <l Si
ntho '@ f el e get-n
11500 ho-g 9¢€/58€-n
teo0-0 ho o he€/ec€-n
2,800 50°'0 0Lé-4y
LoLo 0 800 8og-v) hi hi
5,900 ho o 8e€-nN
leLo o ko o “E€/9%€ - N
sol-0 hG-o he€/ €8¢ -"n
hhoo ‘0 fc-0 0L€-n)
thio 0 S0-0 Rée-v) A ¢
hhkso 0 ha 0 hee/eee - n
L5b0 @ %0°'0 og€-11L
ket o 500 8ee -y A i 4
teho-o PO 0 2ee/58€-N )
68L0 0} , £0°Q OEL-vL
d /240N |10s ddvO < 10 977 ﬁ\.&v tol'g fYod)  Seo 8¢6 - L 1 X
SuoHeoIeND = BUIpUL] ‘, @n van | @i ad .é_ edoios| Qi ojdiieg #
ad vl | Wod dd

1Y 8y aroge ase syq adwes Bumwoljoy sy

o ( wan0d  59s  -Pouis) Ansiwayooipey :qOHLIN
J1emeiAsY puz
l:luu W Jemaimey . SalIAOY djqe)daleg Wnwiufpy r8LSSE ‘# 9as

4 1o ¢ 96ed | 133HSHHOM SONIANIZ NOLLYQITVA LG 0bLIZ  # 0an




BN AN NS 1N ]

ISjUBLLLIC

KN T hi8oo] B hoa B3LC- 1
1€Lo 0 hG' g %€/ 52 C- N
Q010 ho o hte/cce- N
L€9g-0 So-Q 0Ll - vL
hbl0O"0 200 Re€ -1 8! gl
8180° 0 ho-0 8s€-n 7
LLSO"0 ho 0 e/ %€ -n
SL90° @ ho o hee¢/¢2€-n
1£920°0 | ¢ 50°0 0e€-vL
d/24oN 104 ddvo < 14 Jj q.\.u& 080°0 (Y9d)  go-0 BLL ML L1 L
SUoNSIIeND ~ Bujpuly TN van | (siun) g1 ._d_ edojosy Q1 eidies #
14 9% | ed dd

—~7] :1emamay pug
D .1emamey

:abey

1aY 8y anoge ase sygw ejduwes Bumoyjoy ay

(

SeNIANJIY 9jqejde)eq Wwnwiulpy
1ITHSHHOM SONIANIH NOLLYAITVA

#2700 595 :popsiy) Ansiweyoolpey :qOHLII

# 94
# 0C

C8LSECE
b54 0bblf




LDC #:_2 1990F59 VALIDATION FINDINGS WORKSHEET Page:_ | of |
SDG #:__235782 Field Duplicates Reviewer:_ M (&
2nd reviewer:__ | ~__—
METHOD: Radiochemistry (Method:__ 9€€ cover )
g%N NéA Were field duplicate pairs identified in this SDG?
N_N/A Were target isotopes detected in the field duplicate pairs?
actwity ( P</4
Isotopes 7 l j 3 RPD
Th- 228 .88 (.97 5 (¢50)
Tu- 730 1.78 (.75 2 (1)
Tu-232 .78 e 8 (4
T | L N
Isotopes -7 e differonce /rrD
U-333/23Y 1. 32 [-33 9 "< s0)
U - 935 / I3 0.0559 0.06% |09 (<o.04)
U-238 (12 1-0G 6 (<50)
Activ T
Isotopes RPD

RPD




LDC Report# 21990G59

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

Collection Date: August 21 through August 26, 2009

LDC Report Date: December 4, 2009

Matrix: Soil/Water

Parameters: fsotopic Uranium & Isotopic Thorium

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 235860

Sample Identification

RSANG-10B SA185-41B
RSAN6009-10B SA185-10BMS
RSAN6-20B SA185-10BDUP
RSANG-33B

RSAS7-0.5B

RSAS7009-0.5B

RSAS7-10B

RSAS7-25B

RSAS7-42B

RSAS4-0.5B

RSAS4-10B

RSAS4-30B

RSAS4-45B

RSAS4009-45B

EB082109-SO1

SA65-10B

SA65-208

SAB5-32.5B

SA185-10B

SA185-25B
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Introduction

This data review covers 22 soil samples and one water sample listed on the cover
sheet. The analyses were per DOE EML HASL-300 Method and U-02-RC Method
modified for Isotopic Uranium and DOE EML HASL-300 Method and Th-01-RC
Method modified for Isotopic Thorium.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 .

Field duplicates are summarized in Section VIII.

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

AL ARINRTRANNAYNMRL21 aonkRa TRR 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

VALOGIN\TRONOXNG\21990G59. TR3 ]



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.

I1. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.
b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within control limits.

Ill. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA) with the following exceptions:

Method Blank ID Isotope Activity Associated Samples

PBW (prep blank) Uranium-238 0.0143 pCi/L All water samples in SDG 235860

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

Sample EB082109-SO1 was identified as an equipment blank. No isotopic uranium or
isotopic thorium were found in this blank with the following exceptions:

Sampling
Equipment Blank ID Date Isotope Concentration Associated Samples
EB082109-SO1 8/21/09 Uranium-235/236 0.00986 pCi/L RSAN6-10B
RSAN6E009-10B
RSAN6-20B
RSAN6-33B

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

/AL ACINRTDNARNNYRIRY 24 aanrCRa TD2 A



Samples FB072909-SO (from SDG 234267) and FO80309-SO (from SDG 234414) were
identified as field blanks. No isotopic uranium or isotopic thorium was found in these
blanks with the following exceptions:

Sampling
Field Blank ID Date Isotope Concentration Associated Samples

FB072909-SO 7/29/08 Thorium-228 0.0321 pCi/L RSAN6-10B
RSAN6009-10B
RSAN6-20B
RSAN6-33B
SA65-10B
SA65-20B
SA65-32.5B
SA185-10B
SA185-258
SA185-41B

FB080309-SO 8/3/08 Uranium-238 0.0126 pCi/L RSAS7-0.5B
RSAS7009-0.5B
RSAS7-10B
RSAS7-25B
RSAS7-42B
RSAS4-0.5B
RSAS4-10B
RSAS4-30B
RSAS4-45B
RSAS4009-45B

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

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits with the following exceptions:

VAL OGINNTRONOXNG\21980G59.TR3 5



DUP ID
(Associated
Samples)

Analyte

RPD (Limits)

Difference (Limits)

Flag

AorP

SA185-10BDUP
(RSAN6-10B
RSAN6009-108
RSAN6-208
RSAN6-33B
SA65-10B
SA65-208
SAB5-32.5B
SA185-10B
SA185-25B
SA18541B)

Uranium-235/236

0.0657 pCi/g (<0.04)

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

b. Laboratory Control Samples

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

c. Tracer Recovery

All tracer recoveries were within validation criteria.

V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP
RSANG6-10B Thorium-228 0.132 0.05 None P
Thorium-230 0.0733 0.05 None
RSAN6009-10B Thorium-228 0.130 0.05 None P
Thorium-230 0.0775 0.05 None
Uranium-233/234 0.0417 0.04 None
RSAN6-20B Thorium-228 0.190 0.05 None P
Thorium-230 0.0867 0.05 None
RSAN6-33B Thorium-228 0.116 0.05 None P
Thorium-230 0.0506 0.05 None
Uranium-233/234 0.0632 0.04 None
Uranium-238 0.057 0.04 None
RSAS7-0.5B Thorium-228 0.112 0.05 None P
Thorium-230 0.0719 0.05 None
RSAS7009-0.5B Thorium-228 0.120 0.05 None P
Thorium-230 0.0769 0.05 None
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP

RSAS7-10B Thorium-228 0.173 0.05 None P
Thorium-230 0.0807 0.05 None

RSAS7-25B Thorium-228 0.133 0.05 None P
Thorium-230 0.0879 0.05 None

RSAS7-42B Thorium-228 0.170 0.05 None P
Thorium-230 0.119 0.05 None

RSAS4-0.5B Thorium-228 0.138 0.05 None P
Thorium-230 0.0787 0.05 None
Thorium-232 0.101 0.10 None
Uranium-233/234 0.0553 0.04 None

RSAS4-10B Thorium-228 0.154 0.05 None P
Thotium-230 0.108 0.05 None

RSAS4-30B Thorium-228 0.144 0.05 None P
Thorium-230 0.0576 0.05 None
Uranium-235/236 0.0418 0.04 None

RSAS4-45B Thorium-228 0.140 0.05 None P
Thorium-230 0.102 0.05 None

RSAS4009-45B Thorium-228 0.130 0.05 None P
Thorium-230 0.0542 0.05 None
Uranium-233/234 0.0454 0.04 None
Uranium-238 0.0498 0.04 None

SA65-10B Thorium-228 0.159 0.05 None P
Thorium-230 0.0617 0.05 None
Uranium-233/234 0.0462 0.04 None

SA65-20B Thorium-228 0.149 0.05 None P
Thorium-230 0.0748 0.05 None
Uranium-235/236 0.0413 0.04 None

SA65-32.5B Thorium-228 0.151 0.05 None P
Thorium-230 0.182 0.05 None
Thorium-232 0.105 0.10 None

SA185-10B Thorium-228 0.151 0.05 None P
Thorium-230 0.0823 0.05 None

SA185-25B Thorium-228 0.148 0.05 None P
Thorium-230 0.0653 0.05 None
Uranium-233/234 0.0462 0.04 None
Uranium-235/236 0.0439 0.04 None
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP
SA18541B Thorium-228 0.107 0.05 None P
Uranium-235/236 0.0473 0.04 None
Sample Isotope Lab DL (pCi/L) PQL (pCi/L) Flag AorP
EB082109-SO1 Thorium-228 0.0515 0.03 None P
The MDA was greater than the PQL as listed above.
VI. Sample Result Verification and Project Quantitation Limit
All isotopes reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG 235860 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIl. Overall Assessment of Data

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

VIII. Field Duplicates

Samples RSAN6-10B and RSAN6009-10B, samples RSAS7-0.5B and RSAS7009-0.5B,
and samples RSAS4-45B and RSAS4009-45B were identified as field duplicates. No

isotopic uranium or isotopic thorium was detected in any of the samples with the
following exceptions:

Concentration (pCi/g)
RPD Difference
Analyte RSAN6-10B RSAN6009-10B (Limits) (Limits) Flags AorP
Thorium-228 2.07 1.60 26 (=<50)
Thorium-230 1.31 1.09 18 (<50) -
Thorium-232 1.62 1.57 3 (<50)
Uranium-233/234 0.941 1.15 20 (<50} -
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Concentration (pCi/g)

RPD Difference
Analyte RSANé6-10B RSAN6009-10B (Limits) (Limits) Flags AorP
Uranium-235/236 0.0643 0.0639 - 0.004 (<0.04) - -
Uranium-238 1.01 0.977 3 (<50) - - -
Concentration (pCi/g)
RPD Difference
Analyte RSAS7-0.5B RSAS7009-0.5B (Limits) (Limits) Flags AorP
Thorium-228 1.84 1.97 7 (<50) - - -
Thotium-230 1.03 1.10 7 (<50) - - -
Thorium-232 1.66 1.72 4 (<50) - - -
Uranium-233/234 0.768 0.829 8 (<50) - - -
Uranium-235/236 0.0486 0.101 - 0.0524 (<0.04) J (all detects) A
Uranium-238 0.804 0.989 21 (<50) - - -
Concentration (pCi/g)
RPD Difference
Analyte RSAS4-45B RSAS4009-45B (Limits) (Limits) Flags AorP
Thorium-228 1.58 1.21 27 (<50) - - -
Thorium-230 2.78 2.78 0 (<50) - - -
Thorium-232 1.15 1.16 1 (<50} - - -
Uranium-233/234 2.87 2.75 4 (<50) - - -
Uranium-235/236 0.175 0.142 - 0.033 (<0.04) - -
Uranium-238 3.10 2.90 7 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 235860

SDG Sample Isotope Flag AorP Reason (Code)
235860 RSAN6-10B Uranium-235/236 J (all detects) A Duplicate sample
RSAN6009-10B UJ (all non-detects) analysis (Difference) (ld)
RSAN6-20B
RSANG-33B
SA65-10B
SA65-20B
SA65-32.5B
SA185-10B
SA185-25B
SA18541B
235860 RSAN6-10B Thorium-228 None P Minimum detectable
RSAN6-20B Thorium-230 None activity
RSAS7-0.58
RSAS7009-0.58
RSAS7-10B
RSAS7-25B
RSAS7-42B
RSAS4-10B
RSAS4-45B
SA185-10B
235860 RSAN6009-10B Thorium-228 None P Minimum detectable
SA65-10B Thorium-230 None activity
Uranium-233/234 None
235860 RSAN6-33B Thorium-228 None P Minimum detectable
RSAS4009-45B Thorium-230 None activity
Uranium-233/234 None
Uranium-238 None
235860 RSAS4-0.5B Thorium-228 None P Minimum detectable
Thorium-230 None activity
Thorium-232 None
Uranium-233/234 None
235860 RSAS4-30B Thorium-228 None P Minimum detectable
SA65-20B Thorium-230 None activity
Uranium-235/236 None
235860 SA65-32.5B Thorium-228 None P Minimum detectable
Thorium-230 None activity
Thorium-232 None
235860 SA185-25B Thorium-228 None P Minimum detectable
Thorium-230 None activity
Uranium-233/234 None
Uranium-235/236 None
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SDG Sample Isotope Flag AorP Reason (Code)

235860 SA18541B Thorium-228 None P Minimum detectable
Uranium-235/236 None activity

235860 EB082109-S0O1 Thorium-228 None P Minimum detectable
activity

235860 RSAN6-10B All isotopes reported below the J (all detects) A Sample result verification
RSAN6009-10B PQL. (PQL) (sp)

RSAN6-20B
RSAN6-33B
RSAS7-0.5B
RSAS7009-0.5B
RSAS7-10B
RSAS7-25B
RSAS7-42B
RSAS4-0.5B
RSAS4-10B
RSAS4-30B
RSAS4-45B
RSAS4009-45B
EB082109-SO1
SAE5-10B
SA65-20B
SA65-32.5B
SA185-10B
SA185-25B
SA18541B

235860 RSAS7-0.5B Uranium-235/236 J (all detects) A Field duplicates
RSAS7008-0.5B (Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 235860

No Sample Data Qualified in this SDG
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Equipment Blank Data Qualification
Summary - SDG 235860
No Sample Data Qualified in this SDG
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -

SDG 235860

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #.___ 21990G59 VALIDATION COMPLETENESS WORKSHEET Date: 12- 2- 09
SDG #:__ 235860 Stage 2B Page._| of |
Laboratory: GEL Laboratories LLC Reviewer: M&

2nd Reviewer:

METHOD: Isotopic Uranium (DOE EML HASL-300, U-02-RC Modified),Isotopic Thorium (DOE EML HASL-300, Th-01-RC
Modified)

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 |sampingdatess  8-1-09 +hrgugh E-26-09
Ha. | Initial calibration A '
Ilb. | Calibration verification A
.| Blanks Sw
IVa. | Matrix Spike/(Matrix Spike) Duplicates Sw MS /D A
IVa. | Laboratory control samples A LCS /LESD
V. Tracer Recovery A
VI. | Minimum Detectable Activity (MDA) S V\]
VIl. | Sample result verification N
VI, | Overall assessment of data A
IX. | Field duplicates Sw D=(+2 D=5+ D= 13+1y
x| Field hianks SwW_ | EB= 15 FB= FBO79909-50 (sD¢: 934267 )
Fr= FRO80309-50 (sp6: 2344I4)
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 RSANG-108B S 11 |RSAS4-10B S 21 |SA18541B S 31
2 RSAN6009-108B 12 |RSAS4-30B 22 1SA185-10BMS 4 T \ 32
3 RSANG6-20B 13 |RSAS4-45B 23 |SA1 85-1OBDUPu ™ l 33
4 | RSANG-33B 14 |RSAS4009-45B v |24 PRS 34
5 | RSAS7-0.58 159 | EB0B2108-501 W [25¢] PBW 35
6 RSAS7009-0.58 16 [SA65-10B S |2 36
7 RSAS7-10B 17 |SA65-20B 27 37
8 RSAS7-25B 18 |SA65-32.5B 28 38
9 RSAS7-42B 19 |SA185-10B 29 39
10 | RSAS4-0.5B 20 |SA185-25B ¥ |30 40

21990G59W.wpd
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LDC #:_ 2 1990G59 VALIDATION FINDINGS WORKSHEET Page: | of &
SDG #:_ 735860 Field Duplicates Reviewer:_ MG
2nd reviewer:__4 ~_~"
METHOD: Radiochemistry (Method:__S€e_covev )
E% N NfA Were field duplicate pairs identified in this SDG?
N _N/A Were target isotopes detected in the field duplicate pairs?
Activty ( P€'/q )
7
Isotopes | | 2 _ RPD
Tw-298 2.07 .60 26 (5-30)
Tw-930 .21 (- 09 18 ()
Tu-93) o2 1.57 3 ({)
] Activity ( PC:/; )
Isotopes | ol d:fberence / RPD
U-233 /934 0.94 | 15 26" (£50)
- d:f€
U -23s/9% 0.0643 0.0639 o.go%“? (£0.04)
U-238 . O 0.977 3 (< 50)

Qual pavent only

A { evonse/ RPD
U-232/93Y 0.768 0.829 | 8 “(50)
V-235/936 0.0486 0.101 | oesa(co.on) Tdats/4 ¥4
U-338 0. 804 0.989 | 3% (¢50)

|



LDC #: 21990G59

VALID

ATION FINDINGS WORKSHEET

Page: ? of A

SDG #:_7356860 Field Duplicates Reviewer:_ MG
2nd reviewer: v
METHOD: Radiochemistry (Method:__S€€_covev )
E % N NfA Were field duplicate pairs identified in this SDG?
N _N/A Were target isotopes detected in the fieid duplicate pairs?
Isotopes (3 14 RPD
Tw-299 .59 2\ 27 (¢50)
Tw-230 2.79 9.7 o ()
Tu-932 15 Lie |1 ()
" Activity ( PC* /; ) T
Isotopes (3 _ Y difference /éPD
U-233 /934 2.87 3.75 y (% 50)
ddfergnce
U- 235 /9%6 0.175 0.143 |70.93% (<o.04)
U-238 3.10 2.90 7RPD(5:;O)
" — —
___Activity ( ) —_
Isotopes ' RPD
RPD
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Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

LDC Report# 21990H59

Laboratory Data Consultants, Inc.
Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

August 25 through August 27, 2009
December 4, 2009

Soil

Isotopic Uranium & Isotopic Thorium
Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 236043

Sample ldentification

RSAN7-0.5B

RSAN7-10B
RSAN7-25B
RSAN7-38B
SA113-0.5B
SA113-10B
SA113-30B
SA196-0.5B
SA196-10B
SA196-29B
SA200-10B
SA200-208B
SA200-31B

SA200009B-31B

RSAT3-40B
RSAT3-53B
RSAO5-10B
RSAO5-25B
RSAO5-41B

RSAO5-41BMS

RSAO5-41BDUP
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Introduction

This data review covers 21 soil samples listed on the cover sheet. The analyses were
per DOE EML HASL-300 Method and U-02-RC Method modified for Isotopic Uranium

and DOE EML HASL-300 Method and Th-01-RC Method modified for Isotopic
Thorium.

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 the Muiti-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 lll.
Field duplicates are summarized in Section VIII.

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+

J-

ON

JB

JK

J-TDS

J-CAB

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

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

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

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

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

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

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

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

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

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

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

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

None

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

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

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

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

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.
b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within control limits.

11l. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

Samples FB072909-SO (from SDG 234267) and F080309-SO (from SDG 234414) were
identified as field blanks. No isotopic uranium or isotopic thorium was found in these
blanks with the following exceptions:

Sampling
Field Blank ID Date Isotope Concentration Associated Samples

FB072909-SO 7/29/09 Thorium-228 0.0321 pCi/L RSAN7-0.5B
RSAN7-10B
RSAN7-25B
RSAN7-38B
SA113-0.5B
SA113-10B
SA113-30B
SA196-0.5B
SA196-10B
SA196-29B
SA200-108
SA200-20B
SA200-31B
SA200009B-31B
RSAO5-10B
RSAO5-258
RSAO5-41B

FB080309-SO 8/3/09 Uranium-238 0.0126 pCi/L RSAT3-40B
RSAT3-53B
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Sample concentrations were compared to concentrations detected in the field blanks as
required by the QAPP. No sample data was qualified.

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits with the following exceptions:

DUP ID
(Associated
Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP

RSAO5-41BDUP Thorium-228 20.3 (<20) - J (all detects) A
(RSAN7-0.5B UJ (all non-detects)
RSAN7-10B
RSAN7-25B
RSAN7-38B
SA113-0.5B
SA113-10B
SA113-30B
SA196-0.5B
SA196-10B
SA196-29B
SA200-10B
SA200-20B
SA200-31B
SA200009B-31B
RSAO5-10B
RSAQO5-25B
RSAO5-41B)

b. Laboratory Control Samples

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

c. Tracer Recovery
All tracer recoveries were within validation criteria.
V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:
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Sample Isotope Lab DL (pCi/g) PQL. (pCi/g) Flag AorP

RSAN7-0.5B Thorium-228 0.140 0.05 None P
Thorium-230 0.0785 0.05 None

RSAN7-10B Thorium-228 0.147 0.05 None P
Thorium-230 0.088 0.05 None
Uranium-233/234 0.0427 0.04 None

RSAN7-25B Thorium-228 0.150 0.05 None P
Thorium-230 0.0769 0.05 None

RSAN7-38B Thorium-228 0.109 0.05 None P

SA113-0.5B Thorium-228 0.115 0.05 None P
Thorium-230 0.0744 0.05 None

SA113-10B Thorium-228 0.120 0.05 None P
Thorium-230 0.0779 0.05 None
Uranium-233/234 0.0601 0.04 None
Uranium-235/236 0.0402 0.04 None

SA113-30B Thorium-228 0.136 0.05 None P
Thorium-230 0.0603 0.05 None
Uranium-233/234 0.0455 0.04 None
Uranium-238 0.0455 0.04 None

SA196-0.5B Thorium-228 0.106 0.05 None P
Uranium-233/234 0.060 0.04 None

SA196-10B Thorium-228 0.090 0.05 None P
Thorium-230 0.0938 0.05 None
Uranium-233/234 0.0457 0.04 None

SA196-29B Thorium-228 0.103 0.05 None P
Thorium-230 0.0876 0.05 None
Uranium-233/234 0.0706 0.04 None
Uranium-235/236 0.0473 0.04 None
Uranium-238 0.0613 0.04 None

SA200-10B Thorium-228 0.176 0.05 None P
Thorium-230 0.0971 0.05 None

SA200-20B Thorium-228 0.171 0.05 None P
Thorium-230 0.0807 0.05 None
Uranium-233/234 0.066 0.04 None
Uranium-235/236 0.0508 0.04 None
Uranium-238 0.0411 0.04 None
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP
SA200-31B Thorium-228 0.191 0.05 None P
Thorium-230 0.0655 0.05 None
Uranium-233/234 0.0506 0.04 None
Uranium-235/236 0.0416 0.04 None
SA200009B-31B Thorium-228 0.102 0.05 None P
Thorium-230 0.0586 0.05 None
Uranium-233/234 0.0429 0.04 None
RSAT3-40B Thorium-228 0.106 0.05 None P
Thorium-230 0.0899 0.05 None
Uranium-233/234 0.0466 0.04 None
RSAT3-53B Thorium-228 0.107 0.05 None P
Thorium-230 0.0694 0.05 None
Uranium-233/234 0.0491 0.04 None
Uranium-235/236 0.0439 0.04 None
RSAO5-10B Thorium-228 0.154 0.05 None P
Thorium-230 0.0724 0.05 None
Uranium-233/234 0.066 0.04 None
Uranium-235/236 0.0409 0.04 None
Uranium-238 0.0497 0.04 None
RSAO5-258 Thorium-228 0.119 0.05 None P
Thorium-230 0.0794 0.05 None
Uranium-233/234 0.0479 0.04 None
RSAO541B Thorium-228 0.131 0.05 None P
Thorium-230 0.0922 0.05 None
Uranium-235/236 0.0409 0.04 None
The MDA was greater than the PQL as listed above.
VI. Sample Result Verification and Project Quantitation Limit
All isotopes reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG 236043 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIil. Overall Assessment of Data

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

Samples SA200-31B and SA200009B-31B were identified as field duplicates. No isotopic
uranium or isotopic thorium was detected in any of the samples with the following
exceptions:

Concentration (pCi/g)
RPD Difference
Analyte SA200-31B SA200009B-31B (Limits) (Limits) Flags AorP
Thorium-228 2.32 2.34 1 (<50)
Thorium-230 4.41 4.60 4 (<50) -
Thorium-232 1,99 1.83 8 (=50)
Uranium-233/234 3.72 4.25 13 (<50) - -
Uranium-235/236 0.185 0.203 - 0.008 (<0.04)
Uranium-238 3.94 4.03 2 (<50) -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 236043

SDG Sample Isotope Flag AorP Reason (Code)
236043 RSAN7-0.5B Thorium-228 J (all detects) A Duplicate sample
RSAN7-10B UJ (all non-detects) analysis (RPD) (id)
RSAN7-25B
RSAN7-38B
SA113-0.5B
SA113-10B
SA113-30B
SA196-0.5B
SA196-10B
SA196-29B
SA200-10B
SA200-20B
SA200-31B
SA200009B-31B
RSAO5-10B
RSAO5-25B
RSAO5-41B
236043 SA113-0.5B Thorium-228 None P Minimum detectable
RSAN7-25B Thorium-230 None activity
RSAN7-0.5B
SA200-10B
236043 RSAN7-10B Thorium-228 None P Minimum detectable
SA196-10B Thorium-230 None activity
SA200009B-31B Uranium-233/234 None
RSAT3-40B
RSAO5-25B
236043 RSAN7-38B Thorium-228 None P Minimum detectable
activity
236043 SA113-10B Thorium-228 None P Minimum detectable
SA200-31B Thorium-230 None activity
RSAT3-53B Uranium-233/234 None
Uranium-235/236 None
236043 SA113-30B Thorium-228 None P Minimum detectable
Thorium-230 None activity
Uranium-233/234 None
Uranium-238 None
236043 SA196-0.5B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity
236043 SA196-29B Thorium-228 None P Minimum detectable
SA200-20B Thorium-230 None activity
RSAO5-10B Uranium-233/234 None
Uranium-235/236 None
Uranium-238 None
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SDG Sample Isotope Flag AorP Reason (Code)

236043 RSAO5418B Thorium-228 None P Minimum detectable
Thorium-230 None activity
Uranium-235/236 None

236043 RSAN7-0.58 All isotopes reported below the J (all detects) A Sample result verification
RSAN7-10B PQL. (PQL) (sp)

RSAN7-258
RSAN7-38B
SA113-0.5B
SA113-10B
SA113-30B
SA196-0.5B
SA196-10B
SA196-29B
SA200-10B
SA200-20B
SA200-31B
SA200009B-31B
RSAT3-40B
RSAT3-53B
RSAO5-10B
RSAQS5-25B
RSAO5-41B

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary

- SDG 236043
No Sample Data Qualified in this SDG
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -

SDG 236043

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #_ 21990H59 VALIDATION COMPLETENESS WORKSHEET Date: (3- 2-09
SDG #:___ 236043 Stage 2B Page:_{of |
Laboratory: GEL Laboratories LLC Reviewer:_ M &

2nd Reviewer: har/

METHOD: Isotopic Uranium (DOE EML HASL-300, U-02-RC Modified),Isotopic Thorium (DOE EML HASL-300, Th-01-RC
Modified)

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 Samplingdates: 8 ~25-909Q 4l ugj\ 8- J7- 09
lla. | Initial calibration A
llb. | Calibration verification A
IIl.__| Blanks A MY
IVa. | Matrix Spike/(Matrix Spike) Duplicates Sw M S 7755 DUP
IVa. | Laboratory control samples A LCS
V. Tracer Recovery A
Vi. | Minimum Detectable Activity (MDA) SwW
VII. | Sample result verification N
VIIl. | Overall assessment of data A
IX. | Field duplicates Sw D= (3 «1y
X | Field hianks. Sw FB= FROT9909- SO (SDG: 234367 )
FB = FBO80309-S0 (spe- 93,_““._{)
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: .
all sodf
TR
1 RSAN7-0.5B 11 [SA200-10B 21 |RSA0O5-41BDUP 31
2 RSAN7-10B 12 |SA200-20B 22 PRS 32
3 RSAN7-25B 13 [SA200-31B 23 33
4 RSAN7-38B 14 |SA200009B-318 24 34
5 SA113-0.5B 15 |RSAT3-40B 25 35
6 SA113-10B 16 |RSAT3-53B 26 36
7 SA113-30B 17 |RSAO5-10B 27 37
8 SA196-0.5B 18 |RSAQ5-25B 28 38
9 SA196-10B 19 |RSAO5-41B 29 39
U Tw
10 | SA196-29B 20. |RSAO5-41BMS 30 40

(Iso-ioPm Uvanivea)
Notes: 4 | FWHM > 100 ke V waud tracer Plak Cendroid > 590 keV $rom wa
Valve. " Manyal intcavation wag performed for this Sample 2nd the vesyliing +4racen
yield was within  TLmit for  'Urvanivm isofepe ‘No Qual. i

21990H59W .wpd
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LoC #:_21990H 59 VALIDATION FINDINGS WORKSHEET Page:_ | of |
SDG #:__236043 Field Duplicates Reviewer: M G

2nd reviewer:

METHOD: Radiochemistry (Method:_ 5€@ Coveé~s )

N_N/A Were field duplicate pairs identified in this SDG?
N_N/A Were target isotopes detected in the field duplicate pairs?

Activity ( PC‘/})
Isotopes (3 14 RPD
Tw-208 3.32 2. 34 | [£50)
Tw-230 H.4| 4. 60 4 (] )
Tu-932 .99 .83 g (v)
PPTILLY, S —
Isotopes | [ 14 Adilterence /RPD
U- 333/974 3.72 .95 A (< 50)
U-93< /736 0.195 0.203 | 0.008 (<0.04)
U-938 3.94 .03 2" (250)
Activity ( )
I( Isotopes ' RPD
||
I
I
II
H
: Activity ( )
[ Isotopes =' i _ RPD

=1 A0 AR Version 1.0 {3/2/2000)



Revision 1

LDC Report# 21990159

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

Collection Date: September 23 through October 5, 2009

LDC Report Date: December 16, 2009

Matrix: Soil

Parameters: Isotopic Uranium & Isotopic Thorium

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 237785

Sample Identification

SA148-10BSPLP
SA148-35BSPLP
RSAR3-0.5BSPLP
RSAR3-35BSPLP
RSAQ4-10BSPLP
RSAQ4-32BSPLP
SA148-10BSPLPMS
SA148-10BSPLPDUP
SA148-35BSPLPMS
SA148-35BSPLPDUP

Samples in this SDG underwent SPLP extraction

An asterisk (*) will be placed in the margin
to the left of any revised section in the text. 1 VALOGIN\TRONOXNG\21990I59.RV1



Revision 1

Introduction

This data review covers 10 soil samples listed on the cover sheet. The analyses were
per DOE EML HASL-300 Method and U-02-RC Method modified for Isotopic Uranium
and DOE EML HASL-300 Method and Th-01-RC Method modified for |sotopic
Thorium.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 |lI.

Field duplicates are summarized in Section VIII.

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

*Indicates change as the result of report review. SDG 237785 2 VALOGIN\TRONOXNG\21990159.RV1



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; 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.

*Indicates change as the result of report review. SDG 237785 3 VALOGIN\TRONOXNG\21990I59.RV1



Revision 1

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. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.
b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within control limits.

ill. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA) with the following exceptions:

Method Blank ID Isotope Activity Associated Samples

SPLP PB (prep blank) Thorium-228 0.0266 pCi/L All samples in SDG 237785

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.
IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits with the following exceptions:

*Indicates change as the result of report review. SDG 237785 4 VALOGIN\TRONOXNG\21990i58.RV1



Revision 1

(All samples in SDG 237785)

DUP ID
(Associated
Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP
SA148-10BSPLPDUP Uranium-233/234 - 0.0339 pCi/L (<0.03) J (all detects) A

UJ (all non-detects)

b. Laboratory Control Samples

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

c. Tracer Recovery

All tracer recoveries were within validation criteria.

V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL (pCi/L) PQL (pCi/L) Flag AorP
SA148-10BSPLP Thorium-228 0.0376 0.03 None P
Uranium-235/236 0.0363 0.03 None
Uranium-238 0.0424 0.03 None
SA148-35BSPLP Thorium-228 0.0364 0.03 None P
Uranium-233/234 0.0323 0.03 None
Uranium-235/236 0.0346 0.03 None
Uranium-238 0.036 0.03 None
RSAR3-0.5BSPLP Thorium-228 0.042 0.03 None P
Uranium-233/234 0.0444 0.03 None
RSAR3-35BSPLP Thorium-228 0.0398 0.03 None P
Uranium-233/234 0.0345 0.03 None
Uranium-238 0.0345 0.03 None
RSAQ4-10BSPLP Thorium-228 0.0438 0.03 None P
Uranium-238 0.0319 0.03 None
RSAQ4-32BSPLP Thorium-228 0.0347 0.03 None P
Uranium-233/234 0.0318 0.03 None

The MDA was greater than the PQL as listed above.

*Indicates change as the result of report review. SDG 237785 5

VALOGIN\TRONOXNG\21990159.RV1



Revision 1

VI. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG 237785 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIl. Overall Assessment of Data

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

No field duplicates were identified in this SDG.

*Indicates change as the result of report review. SDG 237785 6 VALOGIN\TRONOXNG\21990159.RV1



Revision 1

*Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 237785

SDG Sample Isotope Flag AorP Reason (Code)
*237785 | SA148-10BSPLP Uranium-233/234 J (all detects) A Duplicate sample
SA148-35BSPLP UJ (all non-detects) analysis (Difference) (Id)
RSAR3-0.5BSPLP
RSAR3-35BSPLP
RSAQ4-10BSPLP
RSAQ4-32BSPLP
237785 SA148-10BSPLP Thorium-228 None P Minimum detectable
Uranium-235/236 None activity (PQL)
Uranium-238 None
237785 SA148-35BSPLP Thorium-228 None P Minimum detectable
Uranium-233/234 None activity (PQL)
Uranium-235/236 None
Uranium-238 None
237785 RSARS-0.5BSPLP Thorium-228 None P Minimum detectable
RSAQ4-32BSPLP Uranium-233/234 None activity (PQL)
237785 RSAR3-35BSPLP Thorium-228 None P Minimum detectable
Uranium-233/234 None activity (PQL)
Uranium-238 None
237785 RSAQ4-10BSPLP Thorium-228 None P Minimum detectable
Uranium-238 None activity (PQL)
237785 SA148-10BSPLP All isotopes reported below the J (all detects) A Sample resutft verification
SA148-35BSPLP PQL. (PQL) (sp)
RSAR3-0.5BSPLP
RSARS3-35BSPLP
RSAQ4-10BSPLP
RSAQ4-32BSPLP

*Corrected code for Duplicate qualification

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 237785

No Sample Data Qualified in this SDG

*Indicates change as the result of report review. SDG 237785 7
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Revision 1
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -
SDG 237785

No Sample Data Qualified in this SDG

*Indicates change as the result of report review. SDG 237785 8 VALOGIN\TRONOXNG\21990159.RV1



Tronox Northgate Henderson

LDC #___ 21990159 VALIDATION COMPLETENESS WORKSHEET Date; 12-9-09
SDG#__ 237785 Stage 2B Page:_lofGI_
Laboratory: GEL Laboratories LLC Reviewer: M

2nd Reviewer: VAN

METHOD: Isotopic Uranium (DOE EML HASL-300, U-02-RC Modified), Isotopic Thorium (DOE EML HASL-300, Th-01-RC
Modified)

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 Samplingdates: 9 -73-09 thva valh 1D-5-09
lla. | Initial calibration A ’
Hib. | Calibration verification A
il | Blanks SwW
IVa. | Matrix Spike/(Matrix Spike) Duplicates Sw MS /Dup
vVa. | Laboratory control samples A LCS
V., Tracer Recovery A
VI. | Minimum Detectable Activity (MDA) SW
VIt. | Sample result verification N
VII. | Overall assessment of data A
IX. | Field duplicates N
x| Field hlanks 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: .
a\l soy |
1__ | sAt148-10BSPLP 11_| PBS 21 31
2 SA148-35BSPLP 12 PR seLp 22 32
3 RSAR3-0.5BSPLP 13 23 33
4 RSAR3-35BSPLP 14 24 34
5 RSAQ4-10BSPLP 15 25 35
& RSAQ4-32BSPLP 16 26 36
7 SA148-10BSPLPMS u 17 27 37
8 SA148-10BSPLPDUP u 18 28 38
) SA148-35BSPLPMS " 19 29 33
10 | SA148-35BSPLPDUP v 20 30 40

Notes: rlu{d # (Nesr)

21990159W wpd
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LDC Report# 21990459

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

Collection Date: September 23 through October 5, 2009

LDC Report Date: December 5, 2009

Matrix: Soil

Parameters: Isotopic Uranium & Isotopic Thorium

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 237795

Sample ldentification

SA148-10BSPLP
SA148-35BSPLP
RSARS3-0.5BSPLP
RSAR3-35BSPLP
RSAQ4-10BSPLP
RSAQ4-32BSPLP
SA148-10BSPLPMS
SA148-10BSPLPDUP
SA148-35BSPLPMS
SA148-35BSPLPDUP

Samples in this SDG underwent SPLP extraction

V:ALOGIN\TRONOXNG\21990J59.TR3 1



Introduction

This data review covers 10 soil samples listed on the cover sheet. The analyses were
per DOE EML HASL-300 Method and U-02-RC Method modified for Isotopic Uranium
and DOE EML HASL-300 Method and Th-01-RC Method maodified for Isotopic
Thorium.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 .

Field duplicates are summarized in Section VIII.

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

VALOGIN\TRONOXNG\21990J59.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

J-CAB

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

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

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

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

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

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

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

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

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

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

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

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

None

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

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

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

VAL ASIMRTDARAVAISLALAAA IEN TDA e ]



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

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

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.
b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within control limits.

11l. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

No field blanks were identified in this SDG.
IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

b. Laboratory Control Samples

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

c. Tracer Recovery

All tracer recoveries were within validation criteria.

VA AR TDARAVRMMALAYAANA IEA TD2 A



V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL (pCi/L) PQL (pCi/L) Flag AorP
SA148-10BSPLP Thorium-228 0.0321 0.03 None P
Uranium-233/234 0.0554 0.03 None
Uranium-235/236 0.0324 0.03 None
Uranium-238 0.0379 0.03 None
SA148-35BSPLP Thorium-228 0.038 0.03 None P
Uranium-238 0.0339 0.03 None
RSAR3-0.5BSPLP Thorium-228 0.0365 0.03 None P
Uranium-233/234 0.0472 0.03 None
Uranium-238 0.0373 0.03 None
RSAR3-35BSPLP Thorium-228 0.0356 0.03 None P
Uranium-233/234 0.0399 0.03 None
Uranium-235/236 0.0328 0.03 None
Uranium-238 0.0399 0.03 None
RSAQ4-10BSPLP Thorium-228 0.042 0.03 None P
Uranium-233/234 0.0427 0.03 None
Uranium-235/236 0.047 0.03 None
Uranium-238 0.0354 0.03 None
RSAQ4-32BSPLP Thorium-228 0.0341 0.03 None P
The MDA was greater than the PQL as listed above.
VI. Sample Result Verification and Project Quantitation Limit
All isotopes reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG 237795 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIl. Overall Assessment of Data

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

VAL ACINRTDARNAVRIRL AL ANNA [EA TD2




VIII. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\TRONOXNG\21990J59.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 237795

SDG Sample Isotope Flag AorP Reason (Code)
237795 SA148-10BSPLP Thorium-228 None P Minimum detectable
RSAR3-35BSPLP Uranium-233/234 None activity (PQL)
RSAQ4-10BSPLP Uranium-235/236 None
Uranium-238 None
237795 SA148-35BSPLP Thorium-228 None P Minimum detectable
Uranium-238 None activity (PQL)
237795 RSARS3-0.5BSPLP Thorium-228 None P Minimum detectable
Uranium-233/234 None activity (PQL)
Uranium-238 None
237795 RSAQ4-32BSPLP Thorium-228 None P Minimum detectable
activity (PQL)
237795 SA148-10BSPLP All isotopes reported below the J (all detects) A Sample result verification
SA148-35BSPLP PQL. (PQL) (sp)
RSARS3-0.5BSPLP
RSAR3-35BSPLP
RSAQ4-10BSPLP
RSAQ4-32BSPLP

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 237795

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -
SDG 237795

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\21990J59.TR3 7



Tronox Northgate Henderson

LDC #.__ 21990J59 VALIDATION COMPLETENESS WORKSHEET Date: 12-3-09
SDG #___ 237795 Stage 2B Page:_j of |
Laboratory: GEL Laboratories LLC Reviewer._ M ¢

2nd Reviewer._ { A~

METHOD: Isotopic Uranium (DOE EML HASL-300, U-02-RC Meadified),Isotopic Thorium (DOE EML HASL-300, Th-01-RC
Modified)

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: 9 ~J3- A9 'Hmrau4 h lo-5-09
lla. | Initial calibration A J
Ilb. | Calibration verification A
Ill._| Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates A MS / DUP
IVa. | Laboratory control samples A LCS
V. Tracer Recovery A
VI. | Minimum Detectable Activity (MDA) 5 w
VIiI. | Sample result verification N
V1. | Overall assessment of data A
iX. | Field duplicates N
x| Eietdt s 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: .
all _sod
1 SA148-10BSPLP 11 PRas 21 31
2 | sa148-35BSPLP 12 | PBgp.p 22 32
3 RSAR3-0.5BSPLP 13 23 33
4 RSAR3-35BSPLP 14 24 34
5 RSAQ4-10BSPLP 15 25 35
6 RSAQ4-32BSPLP 16 26 36
7 SA148-10BSPLPMS “ 17 27 37
8 SA148-10BSPLPDUP 4 18 28 38
9 SA148-35BSPLPMS ™ 19 29 39
10 SA148-35BSPLPDUP b 20 30 40

Notes: Flud 3 (Reaqenf Wq—oer)
[/

21990J59W.wpd
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Revision 1

LDC Report# 21990K59

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation,
Henderson, Nevada

Collection Date: September 24 through October 7, 2009

LDC Report Date: January 5, 2010

Matrix: Water

Parameters: Isotopic Uranium & Isotopic Thorium

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 237885

Sample Identification

M-89B
FiltB092509-A2
M-2AB
M-2009AB
M-76B
M-76009B
PB100209-A2
MC-94B
M-89BMS
M-89BDUP

An asterisk (*) will be placed in the margin
to the left of any revised section in the text. 1 VALOGIN\TRONOXNG\21990K59.RV1



Revision 1

Introduction

This data review covers 10 water samples listed on the cover sheet. The analyses
were per DOE EML HASL-300 Method and U-02-RC Method modified for Isotopic
Uranium and DOE EML HASL-300 Method and Th-01-RC Method modified for
Isotopic Thorium.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 [l1.

Field duplicates are summarized in Section VIII.

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

*Indicates change as the result of report review.
SDG 237885 2 VALOGIN\TRONOXNG\21990K59.RV1



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; 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.

*Indicates change as the result of report review.
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Revision 1

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

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

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.
b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within control limits.

Ill. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

Samples FB0060409 (from SDG 230340) and FB080409-SO (from SDG 233776) were
identified as field blanks. No isotopic uranium or isotopic thorium was found in these
blanks.

Sample FiltB092509-A2 was identified as a filter blank. No isotopic uranium or isotopic
thorium were found in this blank with the following exceptions:

Sampling
Filter Blank ID Date Isotope Concentration Associated Samples
FiltB092509-A2 9/25/09 Thorium-230 0.0112 pCi/L No associated samples in this

SDG

Sample PB100209-A2 was identified as a pump blank. No isotopic uranium or isotopic
thorium were found in this blank.

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

*Indicates change as the resutt of report review.
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Revision 1

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

b. Laboratory Control Samples

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

c. Tracer Recovery
All tracer recoveries were within validation criteria.
V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL (pCi/L) PQL (pCi/L) Flag AorP

M-89B Thorium-228 0.0402 0.03 None P
Thorium-230 0.0356 0.03 None
Uranium-233/234 0.036 0.03 None
Uranium-235/236 0.0318 0.03 None

FittB092509-A2 Thorium-228 0.0355 0.03 None P

M-2AB Thorium-228 0.0488 0.03 None P
Thorium-230 0.0307 0.03 None
Thorium-232 0.0307 0.03 None
Uranium-233/234 0.231 0.03 None
Uranium-235/236 0.160 0.03 None
Uranium-238 0.129 0.03 None

M-2009AB Thorium-228 0.0533 0.03 None P
Thorium-230 0.0343 0.03 None
Uranium-233/234 0.0336 0.03 None

M-76B Thorium-228 0.0406 0.03 None P
Thorium-232 0.0327 0.03 None

M-76009B Thorium-228 0.0563 0.03 None P
Thorium-230 0.0331 0.03 None

PB100209-A2 Thorium-228 0.0415 0.03 None P
Uranium-238 0.0326 0.03 None

MC-94B Thorium-228 0.0386 0.03 None P
Uranium-233/234 0.126 0.03 None
Uranium-235/236 0.156 0.03 None
Uranium-238 0.146 0.03 None

*Indicates change as the result of report review.
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Revision 1

The MDA was greater than the PQL as listed above.
VI. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG 237885 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. Overall Assessment of Data

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

*VIIl. Field Duplicates

Samples M-2AB and M-2009AB and samples M-76B and M-76009B were identified as

field duplicates. No isotopic uranium or isotopic thorium was detected in any of the
samples with the following exceptions:

Concentration (pCi/L)
RPD Difference
Analyte M-2AB M-2009AB (Limits) (Limits) Flags AorP
Thorium-228 0.0722 0.0921 - 0.0199 (<0.03) -
Thorium-232 0.0055U 0.0279 - 0.02235 (<0.03) -
Uranium-233/234 11.2 11.4 2 (<30) - - -
Uranium-235/236 0.462 0.406 13 (=<30) - - -
Uranium-238 7.39 7.46 1 (=30) - -
Concentration (pCi/L)
RPD Difference
Analyte M-76B M-76009B (Limits) (Limits) Flags AorP
Thorium-228 0.0431 -0.00434U - 0.04744 (<0.03) J (all detects) A
UJ (all non-detects)

*Indicates change as the resuit of report review.
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Revision 1

Concentration (pCi/L)
RPD Difference
Analyte M-76B M-76009B (Limits) (Limits) Flags AorP
Thorium-230 0.0146U 0.0617 - 0.0471 (<0.03) J (all detects) A
UJ (all non-detects)
*Thorium-232 -0.00487U 0.0444 - 0.04927 (=<0.03) J (all detects) A
UJ (all non-detects)
Uranium-233/234 4.52 4.97 9 (=<30) - - -
Uranium-235/236 0.125 0.161 - 0.036 (<0.03) J (all detects) A
Uranium-238 3.10 3.24 4 (<30) - - -

*Corrected difference value for Thorium-232 in table above

*Indicates change as the result of report review.
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Revision 1

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 237885

sDG Sample Isotope Flag AorP Reason (Code)
237885 M-89B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-233/234 None
Uranium-235/236 None
237885 FitB092509-A2 Thorium-228 None P Minimum detectable
activity (PQL)
237885 M-2AB Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Thorium-232 None
Uranium-233/234 None
Uranium-235/236 None
Uranium-238 None
237885 M-2009AB Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-233/234 None
237885 M-76B Thorium-228 None P Minimum detectable
Thorium-232 None activity (PQL)
237885 M-76009B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
237885 PB100209-A2 Thorium-228 None P Minimum detectable
Uranium-238 None activity (PQL)
237885 MC-94B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity (PQL)
Uranium-235/236 None
Uranium-238 None
237885 M-89B All isotopes reported below the J (all detects) A Sample resuft verification
FiltB092509-A2 PQL. (PQL) (sp)
M-2AB
M-2009AB
M-76B
M-76009B
PB100209-A2
MC-94B
237885 M-76B Thorium-228 J (all detects) A Field duplicates
M-76008B Thorium-230 UJ (all non-detects) (Difference) (fd)
Thorium-232

*Indicates change as the result of report review.

SDG 237885
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Revision 1

sDG Sample Isotope Flag AorP Reason (Code)
237885 M-76B Uranium-235/236 J (all detects) A Field duplicates
M-76009B (Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 237885

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -
SDG 237885

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Filter Blank Data Qualification Summary -
SDG 237885

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Pump Blank Data Qualification Summary -
SDG 237885

No Sample Data Qualified in this SDG

*Indicates change as the result of report review.
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Tronox Northgate Henderson

LDC#__ 21990K59 VALIDATION COMPLETENESS WORKSHEET Date: 17-3-09
SDG #:__ 237885 Stage 2B Page:_| of |
Laboratory: GEL Laboratories LLC Reviewer_MG

2nd Reviewer.__\/~

METHOD: Isotopic Uranium (DOE EML HASL-300, U-02-RC Modified), Isotopic Thorium (DOE EML HASL-300, Th-01-RC
Modified) :

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

Validation Area Comments
I.__] Technical holding times A Sampling dates: 9- 94 - 09 +urough 10-7-09
v
ila. | Initial calibration A
1b._| Calibration verification A
.| Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates A MS /DyP
IVa. | Laboratory controt samples A LCS
V. | Tracer Recovery A
V1. | Minimum Detectable Activity (MDA) Sw
VIil. | Sample result verification N
VIil. | Overall assessment of data A
IX. | Field duplicates Sw | D= 3+4  Dxgay
| x| Field hianks Sw Filter blank = 2 Pump blowic = ® 7
FR= ¥ FBO6o40q (spe: 230340)
Note: A = Acceptable # = ND = No compoundy detected D = Duplicate
- N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank " EB = Equipment blank
FR: - .
Validated Samples: FBOSO"'O‘? Gw (‘DG M ’33776)
all__ wgte«r
1| ms898 11 | PBw 21 31
2 FiltB092509-A2 12 22 32
3 M-2AB 13 23 33
4 M-2009AB 14 24 34
5 M-76B 15 25 35
6 M-76009B 16 26 36
7 PB100209-A2 17 27 37
8 MC-94B 18 28 38
U T,
9 M-89BMS 19 29 39
u Tn
10 { M-89BDUP 20 30 40
Notes:

21930K59W.wpd
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LOC #:__21990 K59 VALIDATION FINDINGS WORKSHEET Page:_ | of {
SDG #:___ 237885 Field Duplicates Reviewer: G

2nd reviewer:___ ]
METHOD: Radiochemistry (Method:__S$¢@e covev )

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

N_N/A
Y) N N/A

Aetivtty ( PEV/L
Isotopes E] H A: Qe cnce /APD
Tu-230 0.0733 0.0991 |8 6fas° (<0.03)
Tu 232 0.00555U | 0.0979 _|5.0333% (20.03)
U-233/3%4 .2 .o 2 " 30)
U- 935 /934 0.462 0.406 13 (£ 30)
U-239 7.39 7.4k 0 (£30)
Activiy ( PSV/Ly B Sy diffevence
eotopes = - . Qual pa:::ﬂf_wr
Tu-2:8 0.043| —-0.00U434 U | o0.o0u7u4q (20.03) T/uz/p
T-930 0.0146 U 0.0617 o.o471 (|)
T‘.‘-93a ~0.00487 Y 0.044Yy 0.04997 ( J ) 1)
Activity ( pct /L) — Qual pParent only
Isotopes _ _5 A A idlerewce /RPD
B U-933 /934 4.52 .97 9""" (< 30)
U-235/3%6 0.135 0.161 dt:){fgg?c(eso.oz) Jdets/A fd
U-238 3.10 3. 94 45« 30)
Aoyl ) | -
Isotopes : , RPD
U
\Q\L‘i'kz'”/
M4 ‘U(
T




LDC Report# 21990L59

Laboratory Data Consultants, Inc.

Project/Site Name:

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

Laboratory:

Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation,

Henderson, Nevada

October 5 through October 6, 2009

December 5, 2009

Soil/Water

Isotopic Uranium & Isotopic Thorium

Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 238405

Sample Identification

RSAQ4-0.5B
RSAQ4-10B
RSAQ4-25B
RSAQ4-32B
SA214-0.5B
SA214-15B
SA214-30B
SA214-43B
SA111-1.5B
SA111-10B
SA111-25B
SA111-39B
EB100509-SO1A4
SA103-0.5B
SA103-10B
SA103009-10B
SA103-25B
SA103-35B
EB100609-SO1A4
SA111-25BMS
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Introduction

This data review covers 19 soil samples and 2 water samples listed on the cover
sheet. The analyses were per DOE EML HASL-300 Method and U-02-RC Method
modified for Isotopic Uranium and DOE EML HASL-300 Method and Th-01-RC
Method modified for Isotopic Thorium.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 .

Field duplicates are summarized in Section VIII.

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+

J-

uJ

JB

JK

J-TDS

J-CAB

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

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

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

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

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

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

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

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

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

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

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

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

None

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

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

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

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

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.
b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within control limits.

lil. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

Samples EB100509-SO1A4 and EB100609-SO1A4 were identified as equipment blanks.
No isotopic uranium or isotopic thorium were found in these blanks with the following
exceptions:

Sampling
Equipment Blank ID Date Isotope Concentration Associated Samples

EB100508-SO1A4 10/5/09 Thorium-232 0.0055 pCi/l RSAQ4-0.58
RSAQ4-10B
RSAQ4-25B
RSAQ4-32B
SA214-0.5B
SA214-15B
SA214-30B
SA214-43B
SA111-1.5B
SA111-108
SA111-25B
SA111-39B

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

Sample FB080309-SO (from SDG 234414) was identified as a field blank. No isotopic
uranium or isotopic thorium was found in this blank with the following exceptions:

VAL ACIKNTRNARNNYAICAS1aan] Ra TR V.



Sampling
Field Blank ID Date Isotope Concentration Associated Samples

FB0O80309-SO 8/3/09 Uranium-238 0.0126 pCi/L All soil samples in SDG 238405

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

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits with the following exceptions:

DUP ID
(Associated
Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP
SA111-25BDUP Uranium-235/236 68.0 (<20) - J (all detects) A
(All soil samples in SDG 238405) UJ (all non-detects)

b. Laboratory Control Samples

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

c. Tracer Recovery
All tracer recoveries were within validation criteria.
V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP
RSAQ4-0.5B Thorium-228 0.119 0.05 None P
Thorium-230 0.0756 0.05 None
Uranium-233/234 0.0525 0.04 None
Uranium-235/236 0.0649 0.04 None
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP

RSAQ4-10B Thorium-228 0.114 0.05 None P
Thorium-230 0.0597 0.05 None
Uranium-233/234 0.075 0.04 None
Uranium-238 0.0908 0.04 None

RSAQ4-25B Thorium-228 0.0946 0.05 None P
Thorium-230 0.0611 0.05 None
Uranium-233/234 0.068 0.04 None
Uranium-238 0.068 0.04 None

RSAQ4-32B Thorium-228 0.140 0.05 None P
Thorium-230 0.0984 0.05 None
Uranium-233/234 0.0831 0.04 None

SA214-0.5B Thorium-228 0.117 0.05 None P
Thorium-230 0.0512 0.05 None
Uranium-233/234 0.0925 0.04 None
Uranium-235/236 0.089 0.04 None
Uranium-238 0.072 0.04 None

SA214-15B Thorium-228 0.162 0.05 None P
Thorium-230 0.0951 0.05 None
Uranium-233/234 0.0874 0.04 None
Uranium-238 0.068 0.04 None

SA214-30B Thorium-228 0.181 0.05 None P
Thorium-230 0.0977 0.05 None
Uranium-233/234 0.0637 0.04 None
Uranium-235/236 0.0629 0.04 None

SA214-43B Thorium-228 0.109 0.05 None P
Thorium-230 0.0808 0.05 None
Uranium-233/234 0.116 0.04 None
Uranium-235/236 0.0864 0.04 None
Uranium-238 0.0847 0.04 None

SA111-1.5B Thorium-228 0.0933 0.05 None P
Thorium-230 0.0774 0.05 None
Uranium-233/234 0.0791 0.04 None
Uranium-235/236 0.0878 0.04 None

SA111-10B Thorium-228 0.110 0.05 None P
Thorium-230 0.0533 0.05 None
Uranium-238 0.0507 0.04 None

SA111-25B Thorium-228 0.147 0.05 None P
Thorium-230 0.0798 0.05 None
Uranium-233/234 0.0903 0.04 None
Uranium-238 0.0703 0.04 None
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP
SA111-39B Thorium-228 0.112 0.05 None P
Thorium-230 0.0791 0.05 None
Uranium-233/234 0.127 0.04 None
Uranium-235/236 0.0818 0.04 None
Uranium-238 0.0662 0.04 None
SA103-0.5B Thorium-228 0.118 0.05 None P
Thorium-230 0.0599 0.05 None
Uranium-233/234 0.0747 0.04 None
Uranium-235/236 0.0639 0.04 None
Uranium-238 0.0747 0.04 None
SA103-10B Thorium-228 0.111 0.05 None P
Uranium-233/234 0.0967 0.04 None
Uranium-235/236 0.0919 0.04 None
Uranium-238 0.0743 0.04 None
SA103009-10B Thorium-228 0.114 0.05 None P
Thorium-230 0.0806 0.05 None
Uranium-233/234 0.0856 0.04 None
Uranium-235/236 0.0658 0.04 None
SA103-25B Thorium-228 0.100 0.05 None P
Thorium-230 0.0518 0.05 None
Uranium-233/234 0.0748 0.04 None
Uranium-235/236 0.064 0.04 None
SA103-35B Thorium-228 0117 0.05 None P
Uranium-233/234 0.0557 0.04 None
Uranium-235/236 0.0689 0.04 None
Uranium-238 0.0698 0.04 None
Sample Isotope Lab DL (pCi/L) PQL (pCilL) Flag AorP
EB100509-SO1A4 Thorium-228 0.0309 0.03 None P
The MDA was greater than the PQL as listed above.
VI. Sample Result Verification and Project Quantitation Limit
All isotopes reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG 238405 All isotopes reported below the PQL. J (all detects) A
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Raw data were not reviewed for this SDG.

VIl. Overall Assessment of Data

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

VIII. Field Duplicates

Samples SA103-10B and SA103009-10B were identified as field duplicates. No isotopic

uranium or isotopic thorium was detected in any of the samples with the following
exceptions:

Concentration (pCi/g)
RPD Difference
Analyte SA103-10B SA103009-10B (Limits) (Limits) Flags AorP

Thorium-228 1.73 1.57 10 (<50)

Thorium-230 1.08 1.03 5 (<50)

Thorium-232 1.26 1.43 13 (<50) -

Uranium-233/234 1.16 1.15 1 {<50) -

Uranium-235/236 0.0581U 0.0859 - 0.0278 (<0.04)

Uranium-238 0.947 1.07 12 (<50) -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 238405

SDG Sample Isotope Flag AorP Reason (Code)
238405 RSAQ4-0.5B Uranium-235/236 J (all detects) A Duplicate sampie
RSAQ4-10B UJ (all non-detects) analysis (RPD) (Id)
RSAQ4-25B
RSAQ4-32B
SA214-0.5B
SA214-15B
SA214-30B
SA214-43B
SA111-1.5B
SA111-10B
SA111-25B
SA111-39B
SA103-0.5B
SA103-10B
SA103009-10B
SA103-25B
SA103-35B
238405 RSAQ4-0.5B Thorium-228 None P Minimum detectable
SA214-30B Thorium-230 None activity (PQL)
SA111-1.5B Uranium-233/234 None
SA103009-10B Uranium-235/236 None
SA103-25B
238405 RSAQ4-10B Thorium-228 None P Minimum detectable
RSAQ4-25B Thorium-230 None activity (PQL)
SA214-15B Uranium-233/234 None
SA111-25B Uranium-238 None
238405 RSAQ4-32B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-233/234 None
238405 SA214-0.5B Thorium-228 None P Minimum detectable
SA214-43B Thorium-230 None activity (PQL)
SA111-39B Uranium-233/234 None
SA103-0.5B Uranium-235/236 None
Uranium-238 None
238405 SA111-10B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-238 None
238405 SA103-10B Thorium-228 None P Minimum detectable
SA103-35B Uranium-233/234 None activity (PQL)
Uranium-235/236 None
Uranium-238 None
238405 EB100509-SO1A4 Thorium-228 None P Minimum detectable
activity (PQL)
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SDG Sample Isotope Flag AorP Reason (Code)

238405 RSAQ4-0.5B All isotopes reported below the J (all detects) A Sample result verification
RSAQ4-10B PQL. (PQL) (sp)

RSAQ4-25B
RSAQ4-32B
SA214-0.5B
SA214-15B
SA214-30B
SA214-43B
SA111-1.5B
SA111-10B
SA111-25B
SA111-39B
EB100509-SO1A4
SA103-0.5B
SA103-10B
SA103009-108
SA103-25B
SA103-35B
EB100609-SO1A4

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 238405

No Sample Data Qualified in this SDG
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Equipment Blank Data Qualification Summary
- SDG 238405
No Sample Data Qualified in this SDG
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -

SDG 238405

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #__ 2199059 VALIDATION COMPLETENESS WORKSHEET Date: [2-3-09

SDG #:.___ 238405 Stage 2B Page._| of | _

Laboratory: GEL Laboratories LLC Reviewer: MG
2nd Reviewer:_ A~

METHOD: Isotopic Uranium (DOE EML HASL-300, U-02-RC Modified),Isotopic Thorium (DOE EML HASL-300, Th-01-RC
Modified) .

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__ |sampiingdates. 10-5- 99 thvougl, JO-¢ - 69
Ha. | Initial calibration A v
Iib. | Calibration verification A
.| Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates 5 w M S / bupe
IVa. | Laboratory control samples A LCS /LesD
V. Tracer Recovery A
VI. | Minimum Detectable Activity (MDA) Sw
VIl | Sampie result verification N
VI, | Overall assessment of data A
IX. | Field duplicates Sw D=I5+16
x| Field hianke S w EB: 13 X9
FR- FB080309-50
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| RSAQ4-0.58 S 11 [sa111-258 5 |21 |sar110se0up 4 T S
2 | RsAQ4-10B 12 _|SA111-30B L 1221 pBs 32
3 |Rsaqs-258 13 %|EB100508-501A4 w2 prw 33
4 | RSAQ4-328B 14 |SA103-0.58 S |24 34
5 |sA214-0.58 15 |SA103-10B 25 35
6 |sa214.158 16 |SA103009-108 26 36
7 | sA214.308 17_|SA103-258 27 37
8 |sa214438 18 |SA103-35B 4|2 38
9 |sA111-1.58 19 *E8100609.501A4 W |29 39
10| sA111-108 i20 |sanrasems 4 T 34 40
Notes: PB  Th- 232 hag negarive vesouli > 3x (g,r;clv. P8 wars Fe‘-riﬁ%:r fe{o

Conkfivem that

PV Tw-232

non- deteed,

NS uay,

21990L59W.wpd
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tpc #:__21990t5q VALIDATION FINDINGS WORKSHEET Page:_ [ of_|

sDG #:_338405 Field Duplicates Reviewer:_M(;
‘ 2nd reviewer:
METHOD: Radiochemistry (Method:__2¢€_¢°ve” \ <

N_N/A Were field duplicate pairs identified in this SDG?
N _N/A Were target isotopes detected in the field duplicate pairs?

activty ( P€1 /4
sotopes (5 J 16 RPD
Tw- 208 .73 .57 10 (£50)
Tw-230 o8 .03 s (])
Tw-233 | . 26 Luz | s ()
]

——%P#%

Isotopes 15 (6 diH{esence APD
U-333/2334 [ 16 1.5 | "™ («50)
C U-235/936 0.0581 U 0.0859 |F%a5e 20 0u)
I U-938 0.947 1. o7 2 (2 50)

Isotopes _ l ' _ RPD

RPD
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LDC Report# 21990M59

Laboratory Data Consultants, Inc.

Project/Site Name:

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

Laboratory:

Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation,

Henderson, Nevada

October 6 through October 7, 2009

December 8, 2009

Soll

Isotopic Uranium & Isotopic Thorium

Stage 4

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 238477

Sample Identification

SA138-0.5B
SA138-10B
SA138009-10B
SA138-30B
SA138-45B
RSARS5-0.5B
RSAR5-10B
RSAR5-25B
RSAR5-40B
RSAS5-0.5B
RSAS5-10B
RSAS5-25B
RSAS5-36B
RSAS5009-36B
RSAP5-0.5B
RSAP5-10B
RSAP5009-10B
RSAP5-258
RSAP5-39B
RSAR5-40BMS
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Introduction

This data review covers 21 soil samples listed on the cover sheet. The analyses were
per DOE EML HASL-300 Method and U-02-RC Method modified for Isotopic Uranium

and DOE EML HASL-300 Method and Th-01-RC Method modified for Isotopic
Thorium.

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 the Multi-Agency
Radiological Laboratory Analytical Protocols Manual (MARLAP) 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 Iil.

Field duplicates are summarized in Section VIII.
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The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

VALOGIN\TRONOXNG\21990M59.TR4 3



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

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

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.

b. Continuing Calibration

Calibration verification and background determination were performed at the required
frequencies. Results were within control limits.

l1l. Blanks

Method blanks were reviewed for each matrix as applicable. Blank results contained less
than the minimum detectable activity (MDA).

Sample EB100609-SO1A4 (from SDG 238405) was identified as an equipment blank. No
isotopic uranium or isotopic thorium were found in this blank.

Sample FB080309-SO (from SDG 234414) was identified as a field blank. No isotopic
uranium or isotopic thorium was found in this blank with the following exceptions:

Sampling
Field Blank ID Date Isotope Concentration Assoclated Samples
FB080309-SO 8/3/09 Uranium-238 0.0126 pCi/l. All samples in SDG 238477

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

IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VALOGIN\TRONOXNG\21990M59.TR4 4



Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits with the following exceptions:

(All samples in SDG 238477)

UJ (all non-detects)

DUP ID
(Associated
Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP
RSAR5-40BDUP Thorium-232 26.5 (<20) J (all detects) A

b. Laboratory Control Samples

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

c. Tracer Recovery

All tracer recoveries were within validation criteria.

V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required PQLs with the following exceptions:

Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP

SA138-0.5B Thorium-228 0.0931 0.05 None P
Thorium-230 0.0521 0.05 None

SA138-10B Thorium-228 0.105 0.05 None P
Thorium-230 0.978 0.05 None

SA138009-10B Thorium-228 0.0843 0.05 None P
Thorium-230 0.0827 0.05 None
Uranium-233/234 0.0535 0.04 None

SA138-30B Thorium-228 0.115 0.05 None P
Thorium-230 0.0636 0.05 None
Uranium-235/236 0.0697 0.04 None
Uranium-238 0.0564 0.04 None

SA13845B Thorium-228 0.128 0.05 None P
Thorium-230 0.0743 0.05 None
Uranium-233/234 0.0621 0.04 None
Uranium-235/236 0.0415 0.04 None
Uranium-238 0.0537 0.04 None

RSARS-0.5B Thorium-228 0.102 0.05 None P
Thorium-230 0.0723 0.05 None
Uranium-233/234 0.0604 0.04 None
Uranium-238 0.0523 0.04 None
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP
RSAR5-10B Thorium-228 0.139 0.05 None P
Thorium-230 0.143 0.05 None
Uranium-233/234 0.0574 0.04 None
Uranium-235/236 0.0507 0.04 None
Uranium-238 0.0574 0.04 None
RSAR5-25B Thorium-228 0.128 0.05 None P
Thorium-230 0.0708 0.05 None
Uranium-233/234 0.115 0.04 None
Uranium-238 0.0886 0.04 None
RSAR5-40B Thorium-228 0.0989 0.05 None P
Thorium-230 0.114 0.05 None
Uranium-233/234 0.068 0.04 None
Uranium-235/236 0.0526 0.04 None
Uranium-238 0.0546 0.04 None
RSAS5-0.5B Thorium-228 0.119 0.05 None P
Uranium-238 0.0416 0.04 None
RSAS5-10B Thorium-228 0.0641 0.05 None P
Uranium-235/236 0.0495 0.04 None
RSAS5-25B Uranium-233/234 0.0526 0.04 None P
Uranium-238 0.0473 0.04 None
RSAS5-36B Thorium-228 0.0673 0.05 None P
Thorium-230 0.066 0.05 None
Uranium-233/234 0.052 0.04 None
RSAS5009-36B Thorium-228 0.114 0.05 None P
Thorium-230 0.121 0.05 None
Thorium-232 0.116 0.10 None
Uranium-233/234 0.0486 0.04 None
Uranium-235/236 0.0468 0.04 None
RSAP5-0.5B Thorium-228 0.0534 0.05 None P
Thorium-230 0.0524 0.05 None
Uranium-233/234 0.0893 0.04 None
Uranium-235/236 0.0894 0.04 None
Uranium-238 0.0776 0.04 None
RSAP5-10B Thorium-230 0.0541 0.05 None P
Uranium-235/236 0.0563 0.04 None
RSAP5009-108B Thorium-228 0.0642 0.05 None P
Thorium-230 0.0504 0.05 None
Uranium-233/234 0.0863 0.04 None
Uranium-235/236 0.0686 0.04 None
Uranium-238 0.0799 0.04 None
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP
RSAP5-25B Thorium-228 0.0963 0.05 None P
Thorium-230 0.088 0.05 None
Uranium-233/234 0.0516 0.04 None
Uranium-235/236 0.0526 0.04 None
Uranium-238 0.0516 0.04 None
RSAPS5-39B Thorium-228 0.0646 0.05 None P
Thorium-230 0.0506 0.05 None
Uranium-233/234 0.0725 0.04 None
Uranium-235/236 0.0628 0.04 None
Uranium-238 0.0546 0.04 None
The MDA was greater than the PQL as listed above.
VI. Sample Result Verification and Project Quantitation Limit
All sample result verifications were acceptable.
All isotopes reported below the PQL were qualified as follows:
Sample Finding Flag AorP
All samples in SDG 238477 All isotopes reported below the PQL. J (all detects) A

VIl. Overall Assessment of Data

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

VIII. Field Duplicates

Samples SA138-10B and SA138009-10B, samples RSAS5-36B and RSAS5009-36B, and
samples RSAP5-10B and RSAP5009-10B were identified as field duplicates. No isotopic
uranium or isotopic thorium was detected in any of the samples with the following

exceptions:
Concentration (pCi/g)
RPD Difference
Analyte SA138-10B SA138009-10B (Limits) (Limits) Flags AorP
Thorium-228 1.51 28 (<50) -
Thorium-230 1.12 36 (=<50) -
Thorium-232 1.36 6 (s50)
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Concentration (pCi/g)

RPD Difference
Analyte SA138-10B SA138009-10B (Limits) (Limits) Flags AorP
Uranium-233/234 1.26 1.20 5 (=50) - - -
Uranium-235/236 0.0802 0.0897 - 0.0095 (<0.04) - -
Uranium-238 1.06 1.22 14 (<50) - - -
Concentration (pCi/g)
RPD Difference
Analyte RSAS5-36B RSAS5009-36B (Limits) (Limits) Flags AorP
Thorium-228 1.04 1.08 4 (<50) - - -
Thorium-230 2.25 1.78 23 (<50) - - -
Thorium-232 0.868 0.993 13 (<50) - - -
Uranium-233/234 213 2.05 4 (<50) - - -
Uranium-235/236 0.101 0.142 - 0.041 (<0.04) J (all detects) A
Uranium-238 1.86 2.08 11 (<50) - - -
Concentration (pCi/g)
RPD Difference
Analyte RSAP5-10B RSAP5009-10B (Limits) (Limits) Flags AorP
Thorium-228 1.58 1.49 6 (<50) - - -
Thorium-230 0.898 0.928 3 (<50) - - -
Thorium-232 1.49 1.39 7 (<50) - - -
Uranium-233/234 1.00 0.853 16 (<50) - - -
Uranium-235/236 0.0882 0.0558U - 0.0324 (<0.04) - -
Uranium-238 0.946 0.920 3 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada

Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 238477

SDG Sample Isotope Flag AorP Reason (Code)
238477 SA138-0.5B Thorium-232 J (all detects) A Duplicate sample
SA138-10B UJ (all non-detects) analysis (RPD) (Id)
SA138009-10B
SA138-30B
SA138-458B
RSARS-0.5B
RSAR5-10B
RSAR5-25B
RSAR5-40B
RSAS5-0.58B
RSAS5-10B
RSAS5-258
RSAS5-36B
RSAS5009-36B
RSAP5-0.5B
RSAP5-10B
RSAP5009-10B
RSAP5-25B
RSAP5-39B
238477 SA138-0.5B Thorium-228 None P Minimum detectable
SA138-10B Thorium-230 None activity (PQL)
238477 SA138009-10B Thorium-228 None P Minimum detectable
RSAS5-36B Thorium-230 None activity (PQL)
Uranium-233/234 None
238477 SA138-30B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-235/236 None
Uranium-238 None
238477 SA138-45B Thorium-228 None P Minimum detectable
RSARS-10B Thorium-230 None activity (PQL)
RSAR5-40B Uranium-233/234 None
RSAP5-0.5B Uranium-235/236 None
RSAP5009-10B Uranium-238 None
RSAP5-25B
RSAP5-398B
238477 RSAR5-0.5B Thorium-228 None P Minimum detectable
RSARS5-25B Thorium-230 None activity (PQL)
Uranium-233/234 None
Uranium-238 None
238477 RSAS5-0.5B Thorium-228 None P Minimum detectable
Uranium-238 None activity (PQL)
238477 RSAS5-10B Thorium-228 None P Minimum detectable
Uranium-235/236 None activity (PQL)
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SDG Sample Isotope Flag AorP Reason (Code)
238477 RSAS5-25B Uranium-233/234 None P Minimum detectable
Uranium-238 None activity (PQL)
238477 RSAS5009-36B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Thorium-232 None
Uranium-233/234 None
Uranium-235/236 None
238477 RSAP5-10B Thorium-230 None P Minimum detectable
Uranium-235/236 None activity (PQL)
238477 SA138-0.5B All isotopes reported below the J (all detects) A Sample result verification
SA138-10B PQL. (PQL) (sp)
SA138009-10B
SA138-30B
SA138-45B
RSARS5-0.5B
RSARS5-10B
RSAR5-25B
RSAR5-40B
RSAS5-0.5B
RSAS5-10B
RSAS5-25B
RSAS5-36B
RSAS5009-36B
RSAP5-0.5B
RSAP5-10B
RSAP5009-108
RSAP5-25B
RSAP5-398B
238477 RSAS5-36B Uranium-235/236 J (all detects) A Field duplicates
RSAS5009-36B (Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 238477

No Sample Data Qualified in this SDG
Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Equipment Blank Data Qualification Summary
- SDG 238477

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\21990M59.TR4 10



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -
SDG 238477

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson

LDC #__ 21990M59 VALIDATION COMPLETENESS WORKSHEET Date:!12-3- 09
SDG #:___ 238477 Stage 2B- 4 Page:_| of [
Laboratory: GEL Laboratories LLC o4 Reviewer: MG

2nd Reviewer: o

METHOD: Isotopic Uranium (DOE EML HASL-300, U-02-RC Modified),Isotopic Thorium (DOE EML HASL-300, Th-01-RC
Modified)

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 |samplingdates: 10-6-09 4hvovah 1O-7-99
o J
lla. | Initial calibration A
llb. | Calibration verification A
. | Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates Sw NS / DYP
IVa. | Laboratory control samples /—\ LCS
V. Tracer Recovery A
VI. | Minimum Detectable Activity (MDA) S “\}
VII. | Sample result verification /A\ M
VIN. | Overall assessment of data A
IX. | Field duplicates ow D243 D= 13«1y D= l6+17
« e . SW EB= *ER100609-S01A4 (sp6: 238405)
FB=FBOFO309-S0 (SDG: I34414)
Note: A = Acceptable %X = 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: .
SO |
U T
1 SA138-0.5B 11 |[RSAS5-10B 21 |RSAR5-40BDUP 31
2 SA138-10B 12 |RSAS5-25B 22 FBS 32
3 SA138009-10B 13 |[RSAS5-36B 23 33
4 SA138-308B 14 |RSAS5009-368B 24 34
5 SA138-458 15 |RSAP5-0.5B 25 35
6 RSAR5-0.5B 16 |RSAP5-10B 26 36
7 RSARS5-10B 17 |RSAP5009-10B 27 37
8 RSAR5-25B 18 |RSAP5-25B 28 38
9 RSAR5-40B 19 |RSAP5-398 29 39
U ™
10 | RSAS5-0.5B 20 {RSAR5-40BMS 30 40
Notes:

21990M59W wpd



Loc #:__9'990M51 VALIDATION FINDINGS CHECKLIST Page:_|_of 2
SDG #:__ 238477 Reviewer:___ MG

2nd Reviewer:__{ A

Method:Radiochemistry(EPA Method Se€ <over )

Validation Area

Were all instruments and detectors calibration as required?

Were NIST traceable standards used for all calibrations?

Were check sources including background counts analyzed at the requiried

Was the check source identified by aéflvity and radionuclide? /
frequency and within laboratory control limits? ‘/

Were blank analyses performed as Eeqﬁired? \/

Were any activities detected in the blanks greater than the minimum detectable /
activity (MDA)? If yes, please see'the Blanks validation completeness worksheet.

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate = |, /
which matrix does not have an assot;ilat'eg:l MS/MSD . or MS/DUP. Soil / Water.

Were the MS percent recoveries (%R) within the QC limits? if the sample '
concentration exceeded the spike concentration by a factor of 4 or more, no ./
action was taken. .

Was a duplicate sample anayized at the required frequency of 5% in this SDG? ./

Were all duplicate sample duplicate error retions (DER) <1.422, . \/

Was an LCS analyzed per analytical batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 75-125%

Were tracer/carrier recoveries within the QC limits?

4
Was a tracer/carrier added to each sample? /
/

Were performance evaluation (PE) samples performed? v/

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

Were activities adjusted to reflect all sample dilutions and dry weight factors /
applicable to level IV validation?

Were the Minimum Detectable Activities (MDA) < RL? \/

RAD-EPA.IV version 1.0



LDC #:__21990M 57 VALIDATION FINDINGS CHECKLIST Page:_2 of #
SDG #: 238477 Reviewer:
2nd Reviewer:__{\ ~—

Validation Area Yes | No | NA Fihdings/Comments

Overall assessment of data was found to be acceptable. /

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

Field blanks were identified in this SDG.

/
v
va
/

Target analytes were detected in the fleld blanks.

RAD-EPA.IV version 1.0
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LDC #: 21990 M&q

VALIDATION FINDINGS WORKSHEET

Page: (ot &

SDG #:.__ 238477 Field Duplicates Reviewer.__ MG
2nd reviewer:___y Ao
METHOD: Radiochemistry (Method: _SCS _<ovev )
g% N NfA Were field duplicate pairs identified in this SDG?
N _N/A Were target isotopes detected in the field duplicate pairs?
ey PC/9)
Isotopes o) . j RPD i
Tu - 228 (.51 2.0l 28 (£s0
Tu-330 112 (62 36 ( )
Tu-232 136 |45 6 (4 )
!
|
oty ( PO /; |
lsotopes ) 3 d: {{evence /APD
. U-233 /o024 .26 (- 20 5 *l<50)
U-335/9%6 0.0802 0.0897 | 056045 (<0.0u)
U-23% O - A 14" (£50)
Activity ( PC*
Isotopes 13 14 RPD
I P S Y N TN AW TS
1.78 3 ()
0.993 13 ()

Wua( Parent o IY

Y d i{ieremnc, /RPD
U-333/334 7.9 4L s0)
) difference
U- 235 /236 0. 10| 0.142 0.04l (£0.04) Tders/a ¥d
U- 239 l. 86 7.08 U (< 50)
{t _ -




LDC #:_2 1990 M59 VALIDATION FINDINGS WORKSHEET Page: 2 of 2
SDG #.__ 238477 Field Duplicates Reviewer:__ My
- 2nd reviewer__ \A__~

METHOD: Radiochemistry (Method:_S@S__<over )
N_N/A Were field duplicate pairs identified in this SDG?
N _N/A Were target isotopes detected in the field duplicate pairs?

— Activity ( f"‘@ l

IsotopuL KA (7 RPD

Tu-228 1-59 49 W
Tu-230 0.8499 0.908 3 (])

Tu-232 .49 .39 7 )

isotopes 16 vy d;f(‘@.@"cﬂu
U-2323/21Y [.00 0.853 | 14 (< 50)
U-235/2%6 0.0882 0.0558 U | 57653542 0.04)

RPD

V-232 0946 0.929 3 (<£50]




"S)Nsa] Pojeno[eoel oy JO %0 01 Ui 98IDE JoU Op Sijnsel poliodol USUM sojduIes Pejejoosse pue suofledyifend JO 1si] 10} 193s}IoM afelidoidde 0} 1ojay 'SIUSlULLO)

.«W&&Qw. -V
$0) <0 (wd p) £5¢88°¢ | (9P) c1080°h hoy - .
Lee -2y Kleno221 [@oiusyo
50} < 0! @sb S0°¢ %ﬁ& sL€ fmm\mmm -N | ¢
Qdy ewaljdng
O/ €0l ﬁ\"uav b8 A@\ULV h9-8 0Ol -\ ol
ejdwus ayjids xuBW
A hos ol M) ek [y eio | 8E€-n S5
| gjduss jonuod Asopeioge]
(NN adyd 40 H% unn_m 10 4% (syun) glemy (syun) s/punog ejijeuy m_m>_u..l.n< jo edAy Qi ejdutes
ejqejdesoy
[ pelejnojedey |
Auanoe ajdwas epealidng = g 2a+s)
Apnpoe sjdwes puibluQ = g ‘BI9YM 00 X 1GS! = Qdd

rejnwiio} Bummoljo) ay) Buisn pajejnojesal sem (Qdy) aoualayip jusolad aAnejal ajeoldnp ayids Xiijew pue ayids xuBw

'804nos 8y} v} sjfpeus (oBS jo AyAOR = enij aniy
‘ajdwes el jo sisAjeuv sy} ut PaINSEsl 9jAfeus YoBa Jo ANAlloR = punod  ‘eidym 00l X PuUnog = H%

:ejnwuio} Bumojjo} ay) Buisn pajejnonjesal alem ajdwes sjeoldnp sxids Xiyew e pue ayids xijew e ‘ajdwes j013uod Alojeioqe| € 10} (4%) SaleAodal Jusdiad

{ :poyleiN) Ansiwayoolpey :GOH.LIN
B _ 1lamaney pug . soNn00 22S
DA Uemainey 199SHIO\\ UONE|NDjEoaY Al [9AS] LLhBse ‘#90S
[ 1o | :ebed

133HSHHOM SONIANId NOILVAITVA bswobblé #0001



LDC #:_ 21990 M5 VALIDATION FINDINGS WORKSHEET Page: | of |
SDG #: 2384717 Sample Calculation Verification Reviewer: MG

2nd reviewer: A
METHOD: Radiochemistry (Method: S€2 cover )

Please see qualifications below for all questions answered "N*. Not applicable questions are identified as *N/A".

N _N/A Have results been reported and calculated correctly?
N_N/A Are results within the calibrated range of the instruments?

Analyte results for # 1, Tu-232 reported with a positive detect were recalculated
and verified using the following equation:
Activity = Recalcuiation:
(cpm - bekgrd cpm) ol .o
(2.22)(E)(Vol) (CF) ( 2 /,000. ) = |.2689 Pc:/?,
E = Efficency (5.22) ( 0-250454) (0. 953 4) (104792 )
CF = %R, Self-absorbance, abundance, ect.
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte ( l’c‘/1 ) (PG 73,) (Y/N)
p l Tu- 228 .33 1.30 Y
Tu-230 [y 1.1
Tu-232 (. 37 37
J-233/034 0.951 0.951
U-2%5/3% 0.04Y4 0.0u40b
U-23%% ].08 .05
2 i1 Tu-2238 (.56 (.53
Tw-230 (.5 (.51
Tuw-232 [.Y4y l.dy
U-233 /3234 (.74 (7Y
U -235/9% 0.0978 0.0878
U-233 - 29 (- 29 /

Note:

RECALC.35

Version 1.0 (3/2/2000)






