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lll“ “ LABORATORY DATA CONSULTANTS, INC.

7750 El Camino Real, Suite 2L Carisbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439

abh b s bbb bbbl

D

Northgate Environmental Management, Inc. January 8, 2010
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 December 3, 2009, December 7, 2009, December 9, 2009 and
December 14, 2009. Attachment 1 is a summary of the samples that were reviewed
for each analysis.

LDC Project # 22233:

SDG # Fraction

238974, 239237 Radium-226 & Radium-228, Isotopic Uranium &
239753, 240560 Isotopic Thorium

240965

The data validation was performed under Stage 2B & 4 guidelines. The analyses
were validated using the following documents, as applicable to each method:

° Standard Operating Procedures (SOP) 40, Data Review/Validation,
BRC 2009

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

° NDEP Guidance, May 2006

° Multi 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,

vt

Erlinda T. Rauto
Operations Manager/Senior Chemist

VALOGIN\TronoxNG\22232C0OV.wpd
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EDD CHECKLIST Page:_ 1 of 1
Reviewer: JE
2nd Reviewer: BC

LDC #: 22232
SDG #: 238974, 233237, 239753, 240560, 240965

Tronox Northgate Henderson Worksheet

Findings/Comments

EDD Area

Were EDD anomalies identified?
See EDD_discrepancy_
X form LDC22232 010410.doc
o 5 Ty VR

o

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

Was thefinal EDD sent to the client?




Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports
LDC #22232

Radium-226 & Radium-228




LDC Report# 22232A29

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: October 13 through October 29, 2009

LDC Report Date: December 31, 2009

Matrix: Soil

Parameters: Radium-226 & Radium-228

Validation Level: Stage 4

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 238974

Sample Identification

RSAN8-10BSPLP
SA52-15BSPLP
SA52-28BSPLP
RSAQ8-10BSPLP
RSAQ8-31BSPLP
SA34-10BSPLP
SA34-31BSPLP
RSAN8-10BSPLPMS
RSAN8-10BSPLPDUP
SA34-10BSPLPMS
SA34-10BSPLPDUP

Samples in this SDG underwent SPLP extraction

VALOGIN\TRONOXNG\22232A29.TR4 1



Introduction

This data review covers 11 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\22232A29. 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 sighificant 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\22232A28.TR4 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.

Ill. 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. 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.

VALOGIN\TRONOXNG\22232A29.TR4 4



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
SA52-15BSPLP Radium-228 3.0 3.03 None P
The MDA was greater than the PQL as listed above.
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 238974 All isotopes reported below the PQL. J (all detects) A

VII. Overall Assessment of Data

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

Vill. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\TRONOXNG\22232A29.TR4 5




Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 238974

SA52-15BSPLP
SA52-28BSPLP
RSAQ8-10BSPLP
RSAQ8-31BSPLP
SA34-10BSPLP
SA34-31BSPLP

PQL.

SDG Sample Isotope Flag AorP Reason (Code)
238974 RSAN8-10BSPLP Radium-228 None P Minimum detectable
activity
238974 RSANS8-10BSPLP All isotopes reported below the 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

238974

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 238974

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\22232A29.TR4 6




LDC #.__22232A29

SDG #:.__238974

Tronox Northgate Henderson
VALIDATION COMPLETENESS WORKSHEET

Laboratory: GEL Laboratories LLC

Stage 2B~ «{
m4

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

Date ! A-21- N9

Page: | of {
Reviewer:_M &
2nd Reviewer; /"

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: /1 = 13-09 'H‘l*’Ough [O0-39-99
lla. | Initial calibration A

llb. | Calibration verification A

1ll. | Blanks A
iVa. | Matrix Spike/(Matrix Spike) Duplicates A MS /Dy p
Ivb. | Laboratory control samples A LeS
IVc. | Chemical recovery A

V. | Sample result verification A N

V1. | Minimum dectectable activity (MDA) g\l\/
VIi. | Overall assessment of data A
VIil. | 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

SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: . m /A
ail  soul
® 2706
1 | RSANS-10BSPLP 11 |SA34-10SPLPDUP 21 31
2 | SA52-15BSPLP 12 | PBS 22 32
3 | sAs2-28BSPLP 13 | PRsPe 23 33
4 | RSAQ8-10BSPLP 14 24 34
5 | RSAQ8-31BSPLP 15 25 35
<]
6 | SA34-10SPLP 16 26 36
7 | sA34-31BSPLP 17 27 37
478
8 | RSAN8-10BSPLPMS 18 28 38
798
9 | RSAN8-10BSPLPDUP ? 19 29 39
(% 796
10 | SA34-108PLPMS 20 30 40
Notes: Floid 3 U‘e“g&“"’ Watev 3

22232A29W.wpd



LDC #:___ #7957A I VALIDATION FINDINGS CHECKLIST Page:_| of &

SDG #: 23897 Reviewer:__ M &
2nd Reviewer:___ \~_

Method:Radiochemistry(EPA Method See covev )

Validation Area Yes | No | NA Findings/Comments

T —vy

All technical holding times were met.

i

Were all instrtuments and detectors calibration as required?

Were NIST traceahle standards used for all calibrations?

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

/
i
Was the check source identified by aéfivity and radionuclide? / .

Were blank analyses performed as feqt'lired?

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 assoqigfed 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 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 ievel IV validation?

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

RAD-EPA.IV version 1.0



LDC #: ddJ3AAF
SDG #: 238974

VALIDATION FINDINGS CHECKLIST

Page:_# of &
Reviewer:_ MG~
2nd Reviewer:___V\

Validation Area

Yes

No

NA

Fihdings/Comments

Overell 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.

Target analytes were detected in the field blanks.

RAD-EPA.IV version 1.0
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LDC #:_ ¢4 #3SAAJ9 VALIDATION FINDINGS WORKSHEET Page:__| of |
MG

SDG #:__ 238971y Sample Calculation Verification Reviewer:
2nd reviewer:
METHOD: Radiochemistry (Method: S€€ covev )

ase see qualifications below for all questions answered "N". Not appiicable questions are identified as "N/A".
N N/A Have results been reported and calculated correctly?
N/A Are results within the calibrated range of the instruments?

Analyte results for _t 2, Rg-29¢

and verified using the following equation:

reported with a positive detect were recalculated

Activity = Recalculation:
(cpm - bekgrd cpm) (O~633 - 0-167)
(2.22)(E)(Vol)(CF) x !

(
(5.23)(3-9590) (0.300 . ) 0.66] oAz = 11992 < o vl pe/

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

Reported Calculated
Concentration Conceptration Acceptable
# Sample ID Analyte (PC /L) (PC‘K ) (Y/N)
‘ 2 Ra-228 3.24 3.3Y Y
Ra-226 o.480 o.ug g J
Note:

RECALC.35

Version 1.0 (3/2/2000)




LDC Report# 22232B29

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 16 through October 20, 2009

December 31, 2009

Soil/Water

Radium-226 & Radium-228

Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 239237

Sample Identification

SA108-20B
SA108-30B
SA108-45B
SA157-10B
SA157-25B
SA157-44B
SA171-5B
SA171-15B
SA171-30B
SA171-41B
EB101909-SO1A3
SA156-0.5B
SA156-10B
SA156-30B
SA156-35B
SA156-45B
SA33-0.5B
SA33009-0.5B
SA33-10B
SA33-20B

VALOGIN\TRONOXNG\22232B29.TR3

SA33-33B
SA108-20BMS
SA108-20BDUP



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 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\22232B29.TR3 2



The following are definitions of the data qualifiers:

J+

J-

UJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

V:\LOGIN\TRONOXNG\22232B29.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.

I1. 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.

{1l. Blanks

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

Sample EB101909-SO1A3 was identified as an equipment blank. No radium-226 or
radium-228 was found in this blank.

Samples FB080309-SO (from SDG 234414) and FB082809-SO (from SDG 236238) 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 Isotope Concentration Associated Samples

FB082809-SO 8/28/09 Radium-228 3.83 pCi/L SA108-20B
Radium-226 1.75 pCi/L SA108-30B
SA108-45B
SA157-10B
SA157-25B
SA157-44B
SA171-5B
SA171-16B
SA171-30B
SA171-41B
SA33-0.5B
SA33009-0.5B
SA33-10B
SA33-20B
SA33-33B

VALOGIN\TRONOXNG\22232B29.TR3 4



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. 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 239237 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 SA33-0.5B and SA33009-0.5B were identified as field duplicates. No isotopic

radium-226 or radium-228 was detected in any of the samples with the following
exceptions:

VALOGIN\TRONOXNG\22232829.TR3 5



Concentration (pCi/g)

RPD Ditference
Analyte SA33-0.5B SA33009-0.5B (Limits) (Limits) Flags AorP
Radium-228 1.32 0.660 - 0.66 (<0.50) J (all detects) A
Radium-226 1.05 0.490 - 0.56 (<0.50) J (all detects) A

VALOGIN\TRONOXNG\22232B29.TR3




Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 239237

SDG

Sample

Isotope

Flag

AorP

Reason (Code)

289237

SA108-20B
SA108-30B
SA108-45B
SA157-10B
SA157-25B
SA157-44B
SA171-5B
SA171-15B
SA171-30B
SA171-41B
EB101909-SO1A3
SA156-0.5B
SA156-10B
SA156-30B
SA156-35B
SA156-45B
SA33-0.5B
SA33009-0.5B
SA33-10B
SA33-20B
SA33-33B

All isotopes reported below the

PQL.

J (all detects)

Sample result verification

(PQL) (sp)

239237

SA33-0.5B
SA33009-0.5B

Radium-228
Radium-226

J (all detects)
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
239237

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
239237

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 239237

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\22232B29.TR3




Tronox Northgate Henderson

LDC #._22232B29 VALIDATION COMPLETENESS WORKSHEET Date:_(2-2]- 04
SDG #.__239237 - . 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
1| Technical holding times A Sampling dates: (O - (&~ 09 thvougl, 0-20- 09
lla. | Initial calibration A ¢
lIb._| Calibration verification A
n. | Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates A M3 /Dup  (Sne: 37885 738830 )
IVb. | Laboratory control samples A LCS
IVe. | Chemical recovery A
V. Sample result verification N
VI. | Minimum dectectable activity (MDA) A
VH. | Overall assessment of data /\
viil._| Field duplicates Sw D= 17+
o e ] ow | EB =¥ FR = FB082809-50 (spe. 73638)
FR= ¥ TR3080309-50 (Sbe: I3MU)
Note: A = Acceptable ¥ TND=No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field biank EB = Equipment blank
Validated Samples:
1 SA108-208 S 11 {EB101909-SO1A3 W21 [sA33-338 S 31
36 779
2 SA108-30B 12 |SA156-0.5B S [22 |SA108-20BMS l 32
3 SA108-458 13 [SA156-10B 23 |SA1 OB-ZOBD’SF‘; 229 } 33
4 |sAts7-10B 14 |SA156-30B 24!|PBS 34
5 SA157-258B 15 |SA156-35B 25 % PRW 35
6 SA15744B 16 |SA156-458B 26 36
7 SA171-58 17 |SA33-0.5B 27 37
8 SA171-15B 18 | SA33008-0.5B 28 38
9 SA171-30B 19 }SA33-10B 29 39
10 | SA17141B v | 20 |SA33-208 v |30 40
Notes:

22232B29W.wpd
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LDC# 722321829

SDG#___ 2%33371

METHOD: Radio Chemistry (Method: see cover)

NA Were field duplicate pairs identified in this SDG?

VALIDATION FINDINGS WORKSHEET

Field Duplicates

NA Were target analytes detected in the field duplicate pairs?

Page:_| of |

Reviewer:

2nd Reviewer:

Concentration (pCi/g) (<50) (pCilg) (pCilg) Qualifications

Compound 17 18 RPD Difference Limits (Parent Only)
Ra-228 1.32 0.660 0.66 (<0.50) JdetsrA fd
Ra-226 1.056 0.490 0.56 (<0.50) Jdets/ A fd

VAFIELD DUPLICATES\FD_inorganic\22232B29.wpd




LDC Report# 22232C29

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: October 23 through November 2, 2009

LDC Report Date: December 30, 2009

Matrix: Water

Parameters: Radium-226 & Radium-228

Validation Level: Stage 4

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 239753

Sample ldentification

M-141B M-137BMS
M-1410098B M-137BDUP
PB102309-A3

M-145B

M-139B

M-146B

M-144B

M-138B

M-138009B

M-138BDISS

M-138009BDISS

M-137B

M-137BDISS

M-148B

EB103009-GWA4

M-147B

M-147009B

EB110209-GWA3

M-141BMS

M-141BDUP

VALOGIN\TRONOXNG\22232C29.TR4 1



Introduction

This data review covers 22 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.

VALOGIN\TRONOXNG\22232C29.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 resutt
is reported in its place.

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

V:A\LOGIN\TRONOXNG\22232C29.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.

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.

I1l. Blanks

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

Samples EB103009-GWA4 and EB110209-GWAS were identified as equipment blanks.
No radium-226 or radium-228 was found in these blanks.

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/L M-146B

Radium-226 0.396 pCi/L

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

Reported Modified Final
Sample Isotope Activity Activity
M-146B Radium-226 0.880 pCi/L 1.00U pCi/L

V:ALOGIN\TRONOXNG\22232C29.TR4 4



Samples PB100209-A2 (from SDG 237885) and PB102309-A3 were identified as pump
blanks. No radium-226 or radium-228 was found in these blanks.

Sample FiltB092509-A2 (from SDG 237885) 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
FitB092509-A2 9/25/09 Radium-228 1.88 pCi/L M-138BDISS
M-138009BDISS
M-137BDISS

Sample concentrations were compared to concentrations detected in the filter 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. 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 sample result verifications were acceptable.

All isotopes reported below the PQL were qualified as follows:

VALOGIN\TRONOXNG\22232C29.TR4 5



Sample Finding Flag AorP

All samples in SDG 239753 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.
VIIl. Field Duplicates

Samples M-141B and M-141009B, samples M-138B and M-138009B, samples M-
138BDISS and M-138009BDISS, and samples M-147B and M-147009B were identified
as field duplicates. No isotopic radium-226 or radium-228 was detected in any of the
samples with the following exceptions:

Concentration (pCi/L)
RPD Difference
Analyte M-141B M-141009B (Limits) (Limits) Flags AorP
Radium-228 2.40U 2,39 0.01 (<3.00) .
Radium-226 0.228U 0.458 0.23 (<1.00) -
Concentration (pCi/L)
RPD Difference
Analyte M-138B M-138009B (Limits) (Limits) Flags AorP
Radium-226 0.671 0.540 0.131 (<1.00) - -
Concentration (pCi/L)
RPD Difference
Analyte M-138BDISS M-138009BDISS (Limits) (Limits) Flags AorP
Radium-226 0.252U 0.276 - 0.024 (<1.00) -
Concentration (pCi/L)
RPD Difference
Analyte M-147B M-147009B (Limits) (Limits) Flags AorP
Radium-226 0.784 0.303 0.481 (<1.00) -

VALOGIN\TRONOXNG\22232C29.TR4




Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 239753

SDG Sample Isotope Flag AorP Reason (Code)

239753 M-141B All isotopes reported below the J (all detects) A Sample result verification
M-1410098 PQL. (PQL) (sp)

PB102309-A3
M-145B

M-139B

M-146B

M-144B

M-138B
M-138009B
M-138BDISS
M-138009BDISS
M-137B
M-137BDISS
M-148B
EB103009-GWA4
M-1478B
M-147009B
EB110209-GWA3

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG
239753

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
239753

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 239753

Modified Final
SDG Sample Isotope Activity AorP Code
239753 M-146B Radium-226 1.00U pCi/L A bf

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Pump Blank Data Qualification Summary - SDG 239753

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\22232C29.TR4 7



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Filter Blank Data Qualification Summary - SDG 239753

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\22232C29.TR4 8



Tronox Northgate Henderson

LDC #:__22232C29 VALIDATION COMPLETENESS WORKSHEET Date: 12-91- 09
SDG #:__ 239753 Stage 2B~ Page:_{ of )
Laboratory: GEL Laboratories LLC Reviewer_ M

W é 2nd Reviewer_ A/ \_-

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: /Q-23- O9 + hvova W 11- 2= ©09
lla. | Initial calibration A
lib. ] Calibration verification A
. | Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates A MS /Due
IVb. | Laboratory control samples A LCS
IVe. | Chemical recovery A
V. | Sample result verification A N
V1. | Minimum dectectable activity (MDA) A
VII. | Overall assessment of data A
ViII._| Field duplicates Sw D=1+432 D= 8+9 D=10+1| D= le+17
X1y | Field hianks Sw Pump Blaai = * 3 ¥ P’8100309 ':A; (spe: 23788%)
£B = %5 *la; Fileer Blank = FiltB099509-43 (s06: 23788
Note: A = Acceptable % = ND=No compoungs detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: FR= FRO8O4OP-Gw (spe: 933776)
all  watev
76
1 M-141B 11 |M-138009BDISS 21 |M-137BMS 31
2 M-1410098 12 {M-137B 22 |M-137BDUP 936 32
3 PB102309-A3 13 |M-137BDISS 23 PR VJ 33
4 M-145B 14 M—1§8B W 24 34
5 M-139B 15 |EB103009-GWA4 25 35
6 M-1468 16 |M-147B 26 36
7 M-144B 17 |M-147009B 27 37
8 M-138B 18 |EB110209-GWA3 28 38
9 M-138009B 19 IM-141BMS %9 29 39
10 | M-138BDISS 20 |M-141BDUP 228 30 40
Notes:

22232C29W.wpd



LDC #:__322337C39 ' VALIDATION FINDINGS CHECKLIST Page:_[ of 2

SDG #:___739753 Reviewer:_ M (s
2nd Reviewer:  \~—

Method:Radiochemistry(EPA Method See covev )

Validation Area ‘ Findings/Comments

All technical holding times were met

Were all instruments and detectors calibration as required?

Was the check source identified by aéfivity and radionuclide?

Were check sources including background counts analyzed at the requiried

Were NIST traceable standards used for all calibrations? : /
frequency and within laboratory control limits? '/

Were blank analyses performed as feqwred? \/ : .

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 assoc;igt'ed 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 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?

S NN S

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

Was a tracet/carrier added to each sample?

ANAN

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 IV validation?

NN

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.IV version 1.0



LDC #: 239332C29
SDG #: 029153

VALIDATION FINDINGS CHECKLIST |

Page:_2 of X
Reviewer:__ MG

2nd Reviewer:

[—

Validation Area

Yes

No

NA

Overall assessment of data was found to be acceptable.

Findings/Comments

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

r—

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#_ 2223 A2 <29

SDG#: = 339753

METHOD: Radio Chemistry (Method: see cover)

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

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:_| ©
Reviewer: H G

2nd Reviewer:

f |

Concentration (pCi/L) (<30) (pCill) (pCi/L) Qualifications
Compound 1 2 RPD Difference Limits (Parent Only)
Ra-228 2.40U 2.39 0.01 (£3.00)
Ra-226 0.228U 0.458 0.23 (<1.00)
V:AFIELD DUPLICATES\FD_inorganic\22232C29.wpd
Concentration (pCi/L) (s30) (pCilL) (pCi/L) Qualifications
Compound 8 9 RPD Difference Limits (Parent Only)
Ra-226 0.671 0.540 0.131 (<1.00)
V:\FIELD DUPLICATES\FD_inorganic\22232C29.wpd
Concentration (pCi/L) (<30) (pCi/L) (pCilL) Qualifications
Compound 10 14 RPD Difference Limits {Parent Only)
Ra-226 0.252V0 0.276 0.024 (<1.00)
VAFIELD DUPLICATES\FD_inorganic\22232C29.wpd
# Concentration (pCilL) (s30) (pCi/L) (pCi/L) Qualifications
Compound 16 17 RPD Difference Limits (Parent Only)
Ra-226 0.784 0.303 0.481 (<1.00)

V\FIELD DUPLICATES\FD_inorganic\22232C29.wpd
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LDC #:_ 23237 C29 VALIDATION FINDINGS WORKSHEET Page:__} of_ |

SDG #:__ 239753 Sample Calculation Verification Reviewer: M &
2nd reviewer:
METHOD: Radiochemistry (Method: S€€ covewr ) t~—

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 #2 ) Ra- 209 reported with a positive detect were recalculated
and verified using the following equation:
Activity = Recalculation:

{cpm - bekgrd cpm) (l. 7~ 0.718 ) |

(2.22)(E) (Vo) (CF) X |

— x x 1057 = ) 3853 PG
E = Efficiency (9'39)(0'b ‘llO)(O. 900‘-) (O .QO"'['T) 0.9%90 0.778 /L

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

Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte (PC/L) ( PCi/L) (Y/N)
| 2 Ra- 258 2.39 2.39 Y
Ra- 22, 0.458 0.460
2 I Ra- 29 0.27¢ 0.277 )

Note:

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



LDC Report# 22232D29

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: November 5, 2009

LDC Report Date: December 31, 2009

Matrix: Soil

Parameters: Radium-226 & Radium-228

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 240560

Sample Identification

SA77-0.5B
SA77-10B
SA77009-10B
SA77-0.5BMS
SA77-0.5BDUP

VALOGIN\TRONOXNG\22232D29.TR3 1



Introduction

This data review covers 5 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.

VALOGIN\TRONOXNG\22232D29.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

The analytical resuit 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\22232D29.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 FB082809-SO (from SDG 236238) 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
FB082809-SO 8/28/09 Radium-228 3.83 pCi/L All samples in SDG 240560

Radium-226 1.75 pCi/L

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.

VALOGIN\TRONOXNG\22232D29.TR3 4



b. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable.

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:

Percent

Sample

Finding

Flag

AorP

All samples in SDG 240560

All isotopes reported below the PQL.

J (all detects)

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 SA77-10B and SA77009-10B were identified as field duplicates. No isotopic
radium-226 or radium-228 was detected in any of the samples with the following

exceptions:
Concentration (pCi/g)
RPD Difference
Analyte SA77-10B SA77008-10B (Limits) (Limits) Flags AorP
Radium-228 0917 0.753 0.164 (<0.50)
Radium-226 0.926 0.768 0.158 (<0.50)

VALOGIN\TRONOXNG\22232D29.TR3



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 240560

SDG Sample Isotope Flag AorP Reason (Code)
240560 SA77-0.5B All isotopes reported below the J (all detects) A Sample result verification
SA77-10B PQL. (PQL) (sp)
SA77009-10B

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

240560

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 240560

VALOGIN\TRONOXNG\22232D29.TR3

No Sample Data Qualified in this SDG




LDC #._22232D29

SDG #._ 240560
Laboratory:_ GEL Laboratories LLC

Tronox Northgate Henderson

Stage 2B

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

VALIDATION COMPLETENESS WORKSHEET

Datedg - 23- 09
Page:) of |
Reviewer: (s
—

2nd Reviewer:

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: t\-5-019

lla. | Initial calibration A

Ib. | Calibration verification A

.| Blanks A
a. | Matrix Spike/(Matrix Spike) Duplicates A MS /pup
IVb. | Laboratory control samples A L CS
IVe. | Chemical recovery A

V. Sample result verification N

Vi. | Minimum dectectable activity (MDA) A
VII. | Overall assessment of data A
Vill._| Field duplicates SW_ | D= 243 .
v | Fieid bianks sw | FB= FB082B0Y-S0O (sb6: F36738)

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

SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: .
all 50, (
1 SA77-0.5B 11 21 31
2 SA77-10B 12 22 32
3 SA77009-10B 13 23 33
I 78
4 SA77-0.5BMS 14 24 34
7, 228
5 SA77-0.5BDUP 15 25 35
6 | PBS 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

22232D29W.wpd
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LDc# #2233979 VALIDATION FINDINGS WORKSHEET Page:_] of |
SDG#.__ 24Q560Q Field Duplicates Reviewer:
2nd Reviewer: L —

METHOD: Radio Chemistry (Method: see cover)

N NA Were field duplicate pairs identified in this SDG?
NA Were target analytes detected in the field duplicate pairs?
Concentration (pCi/g) (<50) (pCiig) (pCi/g) Qualifications
Compound 2 3 RPD Difference Limits (Parent Only)
Ra-228 0.917 0.753 0.164 (0.50)
Ra-226 0.926 0.768 0.158 (<0.50)

V:\FIELD DUPLICATES\FD_inorganic\22232D29.wpd




LDC Report# 22232E29

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: November 11, 2009

LDC Report Date: December 31, 2009

Matrix: Water

Parameters: Radium-226 & Radium-228

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 240965

Sample Identification

M-122B
M-122BDISS
M-122BMS
M-122BDUP
M-122BDISSMS
M-122BDISSDUP

V\LOGIN\TRONOXNG\22232E29.TR3 1



Introduction

This data review covers 6 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.

VALOGIN\TRONOXNG\22232E29.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

VALOGIN\TRONOXNG\22232E29.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.

i1l. Blanks

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

Sample PB102309-A3 (from SDG 239753) was identified as a pump blank. No radium-
226 or radium-228 was found in this blank.

Sample FiltB092509-A2 (from SDG 237885) 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
FiltB092508-A2 9/25/09 Radium-228 1.88 pCi/L M-122BDISS

Sample concentrations were compared to concentrations detected in the filter 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.

VALOGIN\TRONOXNG\22232E29.TR3 4



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.

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 240965 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.

VALOGIN\TRONOXNG\22232E29.TR3 5



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Data Qualification Summary - SDG 240965

SDG Sample Isotope Flag AorP Reason (Code)
240965 M-122B All isotopes reported below the J (all detects) A Sample result verification
M-122BDISS PQL. (PQL) (sp)

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

Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG
240965

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 240965

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Radium-226 & Radium-228 - Filter Blank Data Qualification Summary - SDG 240965

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\22232E29.TR3 6



Tronox Northgate Henderson

LDC #:_ 22232E29 VALIDATION COMPLETENESS WORKSHEET Date:_{2- 23- 09
SDG #:_ 240965 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: I-{1-09
lla. | Initial calibration A
llb. | Calibration verification A
. | Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates A MS / DJYP
IVVb. | Laboratory control samples A LcS
IVc. | Chemical recovery A
V. | Sample result verification N
VI. | Minimum dectectable activity (MDA) A
VIl { Overall assessment of data A
VIIl. | Field duplicates l\\
| R SW  |Pump Blaak = ¥ PB102303-43 (sDe: 239753)
Filver Blauc = FiltBOA2509. A2 (spe: 237885)
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:
wWatév
1 M-122B 11 21 31
2 M-122BDISS 12 22 32
EH A
3 M-122BMS 13 23 33
[2A
4 M-122BDUP 14 24 34
5 M-122BDISSMS 23 15 25 35
)
6 M-122BDISSDUP d 16 26 36
7| PBw 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

22232E29W.wpd
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports
LDC #22232

Isotopic Uranium & Isotopic Thorium




LDC Report# 22232A59

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: October 13 through October 29, 2009

LDC Report Date: December 31, 2009

Matrix: Soil

Parameters: Isotopic Uranium & Isotopic Thorium

Validation Level: Stage 4

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 238974

Sample ldentification

RSAN8-10BSPLP
SA52-15BSPLP
SA52-28BSPLP
RSAQ8-10BSPLP
RSAQ8-31BSPLP
SA34-10BSPLP
SA34-31BSPLP
RSAN8-10BSPLPMS
RSAN8-10BSPLPDUP

Samples in this SDG underwent SPLP extraction

V:ALOGIN\TRONOXNG\22232A59.TR4 1



Introduction

This data review covers 9 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 Ill.

Field duplicates are summarized in Section VIII.

VALOGIN\TRONOXNG\22232A59.TR4 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

VALOGIN\TRONOXNG\22232A59.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.

{ll. 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. 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. Tracer Recovery

All tracer recoveries were within validation criteria.

VALOGIN\TRONOXNG\22232A59.TR4 4



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
RSANB8-10BSPLP Thorium-228 0.0381 0.03 None P
Uranium-233/234 0.0389 0.03 None
SA52-28BSPLP Thorium-228 0.046 0.03 None P
Uranium-233/234 0.0304 0.03 None
RSAQ8-10BSPLP Thorium-228 0.0449 0.03 None P
Uranium-233/234 0.0429 0.03 None
RSAQ8-31BSPLP Thorium-228 0.0467 0.03 None P
Thorium-230 0.033 0.03 None
SA34-10BSPLP Thorium-228 0.0499 0.03 None P
SA34-31BSPLP Thorium-228 0.041 0.03 None P
Uranium-238 0.0348 0.03 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 238974 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

No field duplicates were identified in this SDG.

VALOGIN\TRONOXNG\22232A59.TR4 5



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 238974

SDG Sample Isotope Flag AorP Reason (Code)
238974 RSAN8-10BSPLP Thorium-228 None P Minimum detectable
SA52-28BSPLP Uranium-233/234 None activity

RSAQ8-10BSPLP
238974 RSAQ8-31BSPLP Thorium-228 None P Minimum detectable
Thotium-230 None activity
238974 SA34-10BSPLP Thorium-228 None P Minimum detectable
activity
238974 SA34-31BSPLP Thorium-228 None P Minimum detectable
Uranium-238 None activity
238974 RSAN8-10BSPLP All isotopes reported below the J (all detects) A Sample result verification
SA52-15BSPLP PQL. (PQL) (sp)
SA52-28BSPLP
RSAQ8-10BSPLP
RSAQ8-31BSPLP
SA34-10BSPLP
SA34-31BSPLP

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 238974

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 238974

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\22232A59.TR4



Tronox Northgate Henderson

LDC #:__ 22232A59 VALIDATION COMPLETENESS WORKSHEET Date: {7 -21-09

SDG #__ 238974 Stage 2B L( Page._1 of |

Laboratory: GEL Laboratories LLC Reviewer_ M &
‘V‘A 2nd Reviewer.__ y/~—

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:  10-13-09 throvgly 10-39-09

Hla. | Initial calibration A v

lib. | Calibration verification A

.| Blanks A

IVa. | Matrix Spike/(Matrix Spike) Duplicates A M3 / DUP

IVa. | Laboratory control samples A LCS

V. | Tracer Recovery ) A

V1. | Minimum Detectable Activity (MDA) Sw

VIl. | Sample result verification A N

VIIl. | Overall assessment of data A

IX. | Field duplicates N

x 1 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:
au__soil
1| RSANB-10BSPLP 11_| PRS 21 31
2 | SA52-15BSPLP 12 | PRgpLP 22 32
3 SA52-28BSPLP 13 23 33
4 RSAQ8-10BSPLP 14 24 34
5 RSAQ8-31BSPLP 15 25 35
Q 6 SA34-1(?SPLP 16 26 36

7 SA34-31BSPLP 17 27 37
s |rsanstosspipms. ™ |1 28 38
9 RSAN8-1OBSPLPDU% Tn 19 29 39
10 20 30 40

Notes. Fluid 3 (R%%@T uai—er)

22232A59W.wpd
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SDG #: 238974 Reviewer:__ M ¢
2nd Reviewer: v\

Method:Radiochemistry(EPA Method S€e covev )

Validation Area ! Findings/Comments

All technical holding times were met,

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 ac‘t'ivity and radionuclide? /
frequency and within laboratory control limits? \/

Were blank analyses performed as feqﬁired?

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 assogigfed 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. v

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? 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 |V validation?

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

RAD-EPA.IV version 1.0
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SDG #: 238974 Reviewer:_ M (&
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. v

RAD-EPA.IV version 1.0
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SDG #:_ 23819 "—{5{' o

gbase see qualifications below for all questions answered "N,
N N/A Have results been reported and calculated cor

VOIS D IINWIITINASD WUMRDIEE ]

Sample Calculation Verification

METHOD: Radiochemistry (Method: $¢€ covev

(E N N/A Are results within the calibrated range of the instruments?

Analyte results for  # 2, U- 335/93 6
and verified using the following equation:

Activity =

(cpm - bekgrd cpm)

(2.22)(E)(Vol) (CF)

Recalcuiation:

(é.ooo/looo‘ )

-

E = Efficiency

Vol = Volume (3'93) (0'95‘1‘ 308)(0,300 L)(
CF = %R, Self-absorbance, abundance, ect.

0.83604)(0-8090)

Page:_ | o

Reviewer:
2nd reviewer:

Not applicable questions are identified as *N/A".

reported with a positive detect were recalculated

0.0196  pCi/

Reported Calculated
Concentration Conceptration Accoptable
# Sample ID Analyte (PS /L) (PC'K ) (Y/N)
n 2 U- 233 /934 0.124 0.124
U-235/336 0.019¢ 0.019¢
U-238 9.122 0.\323

Note:

RECALC.35

Version 1.0 (3/2/2000)




LDC Report# 22232B59

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 16 through October 20, 2009

December 31, 2009

Soil/Water

Isotopic Uranium & Isotopic Thorium

Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 239237

Sample Identification

SA108-20B
SA108-30B
SA108-45B
SA157-10B
SA157-25B
SA157-44B
SA171-5B
SA171-15B
SA171-30B
SA171-41B
EB101909-SO1A3
SA156-0.5B
SA156-10B
SA156-30B
SA156-35B
SA156-45B
SA33-0.5B
SA33009-0.5B
SA33-10B
SA33-20B

VALOGIN\TRONOXNG\22232B59.TR3

SA33-33B
SA108-20BMS
SA108-20BDUP



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.

VALOGIN\TRONOXNG\22232B59.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

VALOGIN\TRONOXNG\22232B59.TR3 3



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

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

Il. 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.

lll. Blanks

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

Sample EB101909-SO1A3 was identified as an equipment blank. No isotopic uranium or
isotopic thorium was found in this blank.

Samples 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:

Sampling
Field Blank ID Date Isotope Concentration Associated Samples

FB082809-SO 8/28/09 Thorium-228 0.0263 pCi/L SA108-20B
Uranium-235/236 0.00837 pCi/L SA108-30B
SA108-45B
SA157-10B
SA157-25B
SA157-44B
SA171-5B
SA171-15B
SA171-30B
SA171-41B
SA33-0.5B
SA33009-0.5B
SA33-10B
SA33-20B
SA33-33B

VALOGIN\TRONOXNG\22232859.TR3 4



Sampling
Field Blank 1D Date Isotope Concentration Associated Samples
FB080309-SO 8/3/09 Uranium-238 0.0126 pCi/L SA156-0.5B
SA156-10B
SA156-30B
SA156-35B
SA156-45B

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
SA157-10B Uranium-235/236 0.0352 pCifg 0.04U pCi/g

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

SA108-20BDUP Thorium-228 20.8 (=<20) - J (all detects) A
{SA108-20B UJ (all non-detects)
SA108-30B Thorium-232 24.6 (<20) - J (all detects)
SA108-45B UJ (all non-detects)
SA157-10B
SA157-25B
SA157-44B
SA171-5B
SA171-15B
SA171-30B
SA171-41B
SA33-0.5B
SA33009-0.5B
SA33-10B
SA33-20B
SA33-33B)

b. Laboratory Control Samples

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

VALOGIN\TRONOXNG\22232B59.TR3 5



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

SA108-20B Thorium-228 0.146 0.05 None P
Thorium-230 0.0532 0.05 None

SA108-30B Thorium-228 0.135 0.05 None P
Thorium-230 0.0735 0.05 None

SA108-45B Thorium-228 0.0917 0.05 None P
Uranium-233/234 0.0696 0.04 None
Uranium-235/236 0.0554 0.04 None
Uranium-238 0.0645 0.04 None

SA157-10B Thorium-228 0.0912 0.05 None P
Thorium-230 0.0556 0.05 None
Uranium-233/234 0.0477 0.04 None

SA157-25B Thorium-228 0.0834 0.05 None P
Thorium-230 0.0506 0.05 None
Uranium-233/234 0.0559 0.04 None
Uranium-235/236 0.0409 0.04 None
Uranium-238 0.0498 0.04 None

SA157-44B Thotium-228 0.197 0.05 None P
Thorium-230 0.0798 0.05 None
Uranium-233/234 0.0563 0.04 None

SA171-5B Thorium-228 0.127 0.05 None P
Thorium-230 0.160 0.05 None

SA171-15B Thorium-228 0.119 0.05 None P
Thorium-230 0.0885 0.05 None

SA171-30B Thorium-228 0.0549 0.05 None P
Thorium-230 0.0865 0.05 None

SA17141B Thorium-228 0.103 0.05 None P
Uranium-233/234 0.059 0.04 None
Uranium-238 0.0403 0.04 None

VALOGIN\TRONOXNG\22232B59.TR3




Sample isotope Lab DL (pCi/g) PQL (pCi/g) Flag AorP

SA156-0.58 Thorium-228 0.120 0.05 None P
Thorium-230 0.0857 0.05 None
Uranium-238 0.0478 0.04 None

SA156-10B Thorium-228 0.168 0.05 None P
Thorium-230 0.0693 0.05 None
Uranium-233/234 0.0594 0.04 None
Uranium-238 0.0469 0.04 None

SA156-30B Thorium-228 0.117 0.05 None P
Thorium-230 0.0874 0.05 None
Uranium-233/234 0.0526 0.04 None
Uranium-235/236 0.0432 0.04 None
Uranium-238 0.0526 0.04 None

SA156-35B Thorium-228 0.0864 0.05 None P
Thorium-230 0.0615 0.05 None
Uranium-233/234 0.0631 0.04 None
Uranium-235/236 0.0695 0.04 None
Uranium-238 0.0523 0.04 None

SA156-45B Thorium-228 0.0904 0.05 None P
Thorium-230 0.059 0.05 None
Uranium-235/236 0.0445 0.04 None

SA33-0.5B Thorium-228 0.118 0.05 None P
Uranium-233/234 0.0704 0.04 None
Uranium-235/236 0.0487 0.04 None
Uranium-238 0.0477 0.04 None

SA33008-0.5B Thorium-228 0.140 0.05 None P
Thorium-230 0.0788 0.05 None
Uranium-233/234 0.0407 0.04 None
Uranium-235/236 0.0436 0.04 None

SA33-10B Thorium-228 0.140 0.05 None P
Thorium-230 0.083 0.05 None

SA33-20B Thorium-228 0.145 0.05 None P
Thorium-230 0.0885 0.05 None
Uranium-233/234 0.0628 0.04 None
Uranium-235/236 0.0484 0.04 None

SA33-33B Thorium-228 0.140 0.05 None P
Thorium-230 0.0639 0.05 None
Uranium-233/234 0.050 0.04 None
Uranium-238 0.0428 0.04 None

The MDA was greater than the PQL as listed above.

VALOGIN\TRONOXNG\22232B69.TR3




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 239237 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.

VIll. Field Duplicates

Samples SA33-0.5B and SA33009-0.5B 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 SA33-0.5B SA33009-0.5B (Limits) (Limits) Flags AorP
Thorium-228 1.14 1.53 29 (<50) - - -
Thorium-230 1.43 0.805 56 (<50) - J (all detects) A
Thorium-232 0.911 1.02 11 (<50) - -
Uranium-233/234 1.78 1.08 49 (<50) - - -
Uranium-238 1.50 0.877 52 (<50) - J (all detects) A

VALOGIN\TRONOXNG\22232B59.TR3 8



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 239237

SDG Sample Isotope Flag AorP Reason (Code)
239237 SA108-20B Thorium-228 J (all detects) A Duplicate sample
SA108-30B UJ (all non-detects) analysis (RPD) (ld)
SA108-45B Thorium-232 J (all detects)
SA157-10B UJ (all non-detects)
SA157-25B
SA157-44B
SA171-5B
SA171-15B
SA171-308B
SA171-41B
SA33-0.5B
SA33009-0.5B
SA33-10B
SA33-20B
SA33-33B
239237 SA108-20B Thorium-228 None P Minimum detectable
SA108-30B Thorium-230 None activity (PQL)
SA171-5B
SA171-15B
SA171-30B
SA33-10B
239237 SA108-45B Thorium-228 None P Minimum detectable
SA33-0.5B Uranium-233/234 None activity (PQL)
Uranium-235/236 None
Uranium-238 None
239237 SA157-10B Thorium-228 None P Minimum detectable
SA157-44B Thorium-230 None activity (PQL)
Uranium-233/234 None
239237 SA157-25B Thorium-228 None P Minimum detectable
SA156-30B Thorium-230 None activity (PQL)
SA156-35B Uranium-233/234 None
Uranium-235/236 None
Uranium-238 None
239237 SA17141B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity (PQL)
Uranium-238 None
239237 SA156-0.5B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-238 None
239237 SA156-10B Thorium-228 None P Minimum detectable
SA33-33B Thorium-230 None activity (PQL)
Uranium-233/234 None
Uranium-238 None

V:\LOGIN\TRONOXNG\22232B59.TR3 9



SDG Sample Isotope Flag AorP Reason (Code)

239237 SA156-45B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-235/236 None

239237 SA33009-0.5B Thorium-228 None P Minimum detectable
SA33-20B Thorium-230 None activity (PQL)

Uranium-233/234 None
Uranium-235/236 None

239237 SA108-20B All isotopes reported below the J (all detects) A Sample result verification
SA108-30B PQL. (PQL) (sp)
SA108-458
SA157-10B
SA157-25B
SA157-44B
SA171-5B
SA171-18B
SA171-30B
SA17141B
EB101909-SO1A3
SA156-0.5B
SA156-10B
SA156-30B
SA156-35B
SA156-45B
SA33-0.5B
SA33009-0.5B
SA33-10B
SA33-20B
SA33-33B

239237 SA33-0.5B Thorium-230 J (all detects) A Field duplicates (RPD)
SA33009-0.5B Uranium-238 J (all detects) (td)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 239237

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 239237

No Sample Data Qualified in this SDG

V:ALOGIN\TRONOXNG\22232B59.TR3 10



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -
SDG 239237

Modified Final
SDG Sample Isotope Concentration AorP Code
239237 SA157-10B Uranium-235/236 0.04U pCi/g A bf

VALOGIN\TRONOXNG\22232B59. TR3 11



Tronox Northgate Henderson

LDC #.__ 22232B59 VALIDATION COMPLETENESS WORKSHEET Date:!2-21-09
SDG #__ 239237 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: [0~ 16 - 09 twso vglh 10-20-99
Ha. | Initial calibration A v
lib. | Calibration verification A
.| Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates Sw Mms /Due
IVa. | Laboratory control samples A LLS/LesSy
V. | Tracer Recovery A
V1. | Minimum Detectable Activity (MDA) S"J
Vil. | Sample result verification N
VIIi. | Overall assessment of data A
IX. | Field duplicates W D= (7+18 .
¥ | Field hianks sw | er<*l_ FR- FB08780%-50 (sp6:336738
_ FR= F3080309-S0O (sde: 33441y}
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 SA108-20B S 11 d EB101909-SO1A3 w21 |sA33-338 S 31
2 SA108-30B 12 |SA156-0.5B S |22 IsA108-20BMS um y132
3 SA108-45B 13 |SA156-10B 23 SA108-ZOBDUPu Te L 33
4 |sA157-108 14_|SA156-308 241 pPRs 34
5 | SA157-25B 15 |SA156-358 259 | PBW 35
6 SA157-44B 16 | SA156-45B 26 36
7 SA171-5B 17 _|SA33-0.5B 27 37
8 SA171-15B 18 |SA33009-0.5B 28 38
9 SA171-30B 19 |SA33-10B 29 39
10 | SA171418 20 [SA33-20B 30 40
Notes:

22232B59W.wpd
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LDC# 22232 B59 VALIDATION FINDINGS WORKSHEET
sboG#:._ 23921371 Field Duplicates

METHOD: Radio Chemistry (Method: see cover)

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

Page:_ (of |
Reviewer._ M G
2nd Reviewer__ L~_—

Concentration (pCi/g) (<50) (pCi/g) (pCilg) Qualifications
Compound 17 18 RPD Difference Limits (Parent Only)
Th-228 1.14 1.53 29
Th-230 1.43 0.805 56 Jdets/ A fd
Th-232 0.911 1.02 11
U-233/234 1.78 1.08 49
U-238 1.50 0.877 52 Jdets/f A fd

VAFIELD DUPLICATES\FD_inorganic\22232B59.wpd




LDC Report# 22232C59

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: October 23 through November 2, 2009

LDC Report Date: December 30, 2009

Matrix: Water

Parameters: Isotopic Uranium & Isotopic Thorium

Validation Level: Stage 4

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 239753

Sample Identification

M-141B M-145BMS
M-141009B M-145BDUP
PB102309-A3

M-145B

M-139B

M-146B

M-144B

M-138B

M-138009B

M-138BDISS

M-138009BDISS

M-137B

M-137BDISS

M-148B

EB103009-GWA4

M-147B

M-147009B

EB110209-GWAS3

PB102309-A3MS

PB102309-A3DUP
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Introduction

This data review covers 22 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.

VALOGIN\TRONOXNG\22232C58.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\22232C59.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.

lll. Blanks

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

Method Blank ID Isotope Activity Associated Samples

PB (prep blank) Uranium-235/236 0.00895 pCi/L All samples in SDG 239753

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

Samples EB103009-GWA4 and EB110209-GWAR3 were identified as equipment blanks.
No isotopic uranium or isotopic thorium was found in these blanks with the following
exceptions:

Sampling
Equipment Blank ID Date Isotope Concentration Associated Samples
EB103009-GWA4 10/30/09 Uranium-233/234 0.0272 pCi/L No associated samples in this SDG
EB110209-GWAS3 11/2/09 Uranium-233/234 0.067 pCi/L M-147B
Uranium-238 0.035 pCi/L M-147009B

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

VALOGIN\TRONOXNG\22232C59.TR4 4



Sample FB080409-GW (from SDG 233776) was identified as a field blank. No isotopic
uranium or isotopic thorium was found in this blank.

Samples PB100209-A2 (from SDG 237885) and PB102309-A3 were identified as pump
blanks. No isotopic uranium or isotopic thorium was found in these blanks.

Sample FiltB092509-A2 (from SDG 237885) 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
FitB092509-A2 9/25/09 Thorium-230 0.0112 pCi/L M-138BDISS
M-138009BDISS
M-137BDISS

Sample concentrations were compared to concentrations detected in the filter 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.

Dupilicate (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:

VALOGIN\TRONOXNG\22232C59.TR4 5



Sample Isotope Lab DL (pCi/L) PQL (pCi/L) Flag AorP

M-141B Thorium-228 0.0638 0.03 None P
Uranium-233/234 0.0887 0.03 None
Uranium-235/236 0.0567 0.03 None
Uranium-238 0.0571 0.03 None

M-1410098 Thorium-228 0.0436 0.03 None P
Thorium-230 0.0322 0.03 None
Thorium-232 0.0322 0.03 None
Uranium-233/234 0.140 0.03 None
Uranium-235/236 0.0569 0.03 None
Uranium-238 0.0973 0.03 None

PB102309-A3 Thorium-228 0.0322 0.03 None P
Uranium-233/234 0.0599 0.03 None
Uranium-235/236 0.0371 0.03 None
Uranium-238 0.042 0.03 None

M-145B Uranium-233/234 0.0384 0.03 None P
Uranium-235/236 0.0365 0.03 None
Uranium-238 0.0408 0.03 None

M-139B Thorium-228 0.0485 0.03 None P
Uranium-233/234 0.0533 0.03 None

M-146B Thorium-228 0.0436 0.03 None P
Uranium-233/234 0.0512 0.03 None
Uranium-235/236 0.0366 0.03 None
Uranium-238 0.0359 0.03 None

M-144B Thorium-228 0.0329 0.03 None P
Uranium-233/234 0.0414 0.03 None
Uranium-235/236 0.0481 0.03 None

M-138B Uranium-233/234 0.0434 0.03 None P

M-1380098 Uranium-233/234 0.0436 0.03 None P
Uranium-235/236 0.0467 0.03 None
Uranium-238 0.0377 0.03 None

M-138BDISS Uranium-233/234 0.0507 0.03 None P
Uranium-238 0.0507 0.03 None

M-138009BDISS Thorium-228 0.039 0.03 None P
Uranium-233/234 0.0728 0.03 None
Uranium-235/236 0.0468 0.03 None
Uranium-238 0.0302 0.03 None

M-137B Thorium-228 0.0394 0.03 None P
Uranium-233/234 0.0359 0.03 None
Uranium-238 0.0323 0.03 None

VALOGIN\TRONOXNG\22232C59.TR4




Sample Isotope Lab DL (pCi/L) PQL (pCi/L) Flag AorP
M-137BDISS Thorium-228 0.033 0.03 None P
Uranium-235/236 0.038 0.03 None
Uranium-238 0.0462 0.03 None
M-147B Uranium-233/234 0.0398 0.03 None P
M-147009B Uranium-233/234 0.044 0.03 None P
Uranium-235/236 0.0311 0.03 None
EB110209-GWA3 Uranium-238 0.0307 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.

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG 239753 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.
VIIl. Field Duplicates

Samples M-141B and M-141009B, samples M-138B and M-138009B, samples M-
138BDISS and M-138009BDISS, and samples M-147B and M-147009B 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-141B M-141009B (Limits) (Limits) Flags AorP
Uranium-233/234 76.5 751 2 (=30) - - -
Uranium-235/236 2.85 2.95 3 (=<30) - -

VALOGIN\TRONOXNG\22232C59.TR4 7



Concentration (pCi/L)

RPD Difference
Analyte M-141B M-141009B (Limits) (Limits) Flags AorP
Uranium-238 49.2 50.7 3 (=<30) - - -
Concentration (pCi/L)
RPD Difference
Analyte M-138B M-138009B (Limits) (Limits) Flags AorP
Thorium-230 0.0327 0.00817U - 0.02453 (<0.03) - -
Thorium-232 0.019 0.0131U - 0.0059(<0.03) - -
Uranium-233/234 40.9 41.6 2 (=30) - - -
Uranium-235/236 1.20 1.53 24 (<30) - - -
Uranium-238 20.7 20.9 1 (=30) - - -
Concentration (pCi/L)
RPD Difference
Analyte M-138BDISS M-138009BDISS (Limits) (Limits) Flags AorP
Uranium-233/234 39.1 385 2 (<30) - - -
Uranium-235/236 1.03 1.10 7 (<30) - - -
Uranium-238 19.5 19.2 2 (=30) - - -
Concentration (pCi/L)
RPD Difference
Analyte M-147B M-147009B (Limits) (Limits) Flags AorP
Thorium-228 0.017 0.00564U - 0.01136 (<0.03) - -
Uranium-233/234 26.1 26.2 0 (=30) - - -
Uranium-235/236 1.09 1.07 2 (=30) - - -
Uranium-238 19.6 19.6 0 (=<30) - - -

VALOGIN\TRONOXNG\22232C59.TR4




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

Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 239753

SDG Sample Isotope Flag AorP Reason (Code)
239753 M-141B Thorium-228 None P Minimum detectable
PB102309-A3 Uranium-233/234 None activity

M-146B Uranium-235/236 None
M-138009BDISS Uranium-238 None
239753 M-141009B Thorium-228 None P Minimum detectable
Thorium-230 None activity
Thorium-232 None
Uranium-233/234 None
Uranium-235/236 None
Uranium-238 None
239753 M-145B Uranium-233/234 None P Minimum detectable
M-138009B Uranium-235/236 None activity
Uranium-238 None
239753 M-139B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity
239753 M-144B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity
Uranium-235/236 None
239753 M-138B Uranium-233/234 None P Minimum detectable
M-147B activity
239753 M-138BDISS Uranium-233/234 None P Minimum detectable
Uranium-238 None activity
239753 M-137B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity
Uranium-238 None
239753 M-137BDISS Thorium-228 None P Minimum detectable
Uranium-235/236 None activity
Uranium-238 None
239753 M-1470098B Uranium-233/234 None P Minimum detectable
Uranium-235/236 None activity
239753 EB110209-GWA3 Uranium-238 None P Minimum detectable
activity

V:ALOGIN\TRONOXNG\22232C59.TR4




SDG Sample Isotope Flag AorP Reason (Code)

239753 M-141B All isotopes reported below the J (all detects) A Sample result verification
M-141009B PQL. (PQL) (sp)

PB102303-A3
M-145B

M-139B

M-146B

M-144B

M-138B
M-138009B
M-138BDISS
M-138009BDISS
M-137B
M-137BDISS
M-148B
EB103009-GWA4
M-1478B
M-147009B
EB110209-GWA3

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 239753

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 239753

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 239753

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 239753

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 239753

No Sample Data Qualified in this SDG
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LDC #
SDG #:

22232C59
239753

Laboratory: GEL Laboratories LLC

Tronox Northgate Henderson

Stage 28~ 4

)

VALIDATION COMPLETENESS WORKSHEET

Date: 12 - 21- 09
Page:_| of |

Reviewer:

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: [0- #3~09 througlh I1- 2-09

lta. | Initial calibration A d

tib. | Calibration verification A

il _| Blanks Sw
IVa. | Matrix Spike/(Matrix Spike) Duplicates A M3 / DI
Va. | Laboratory control samples ‘ A LCS§

V. | Tracer Recovery A

V1. | Minimum Detectable Activity (MDA) S\hl

VIl. | Sample result verification A N
VIl | Overall assessment of data A

IX. | Field duplicates Sw D=[+2 D=98+9 D= 10+l D=i6+I7

% | Fisid bianks SW__ | Puwmp Blamk=* 3 * 7B 100209- A2 (5D¢- 237885)

Note: A = Acceptable ¥ = ND=No compoun %e%c?ed ,5: I8.= Dlg'l.i!:‘;te; Blanic =FiltB 0125 Aa (‘DG: 93785
. N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

. %
Validated Samples: FB: "reodovo9-6w

(sv6: 933774,)

ail wWatev
1 M-141B 11 |M-138009BDISS 21 |M-145BMS 31
2 M-141009B 12 |M-137B 22 |M-145BDUP 32
3 | PB102309-A3 13 |M-137BDISS 23 | PRW 33
4 M-1458 14 M-1gBB M 24 34
5 M-1398 15 |EB103009-GWA4 25 35
6 M-146B 16 |M-147B 26 36
7 M-144B 17 |M-1470098 27 37
8 M-138B 18 |EB110209-GWA3 28 38
9 M-138009B 19  |PB102309-A3MS Tw 29 39
10 | M-138BDISS 20 |PB10230S-A3DUP ™ 30 40
Notes:

22232C59W.wpd



LDC #:
SDG #:__ 239753

Method:Radiochemistry(EPA Method See cover )

22233C59 ' VALIDATION FINDINGS CHECKLIST Page: [ of &

Reviewer:___ M (¢
2nd Reviewer:__ ~__-

Validation Area

Findings/Comments

Were all instruments and detectors calibration as required?

Were NIST traceable standards used for all calibrations?

Was the check source identified by acl.tllvity and radionuclide?

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

Y

Were blank analyses performed as requiired?

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 associated 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 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 leveal IV validation?

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.IV version 1.0



LDC #:___ 2293259 VALIDATION FINDINGS CHECKLIST Page:_2 of &
SDG #:____ 231153 Reviewer:__sA(
2nd Reviewer:___\/™~

Validation Area

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. \;

Target analytes were detected in the field blanks. /

RAD-EPA.IV version 1.0
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Lock 2233 3A€59 VALIDATION FINDINGS WORKSHEET Page._! of 4_

sDG#: #3975 3 Field Duplicates Reviewer: M (G-
2nd Reviewer: ! AN~

METHOD: Radio Chemistry (Method: see cover)

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

Concentration (pCi/L) (<30) (pCilL) (pCi/L) Qualifications

Compound 1 2 RPD Difference Limits {Parent Only)
U-233/234 76.5 751 2
U-235/236 2.85 2.95 3
U-238 49.2 50.7 3

VAFIELD DUPLICATES\FD_inorganic\22232C59.wpd

Concentration (pCi/L) (s30) (pCilL) (pCilL) Qualifications
Compound 8 9 RPD Difference Limits (Parent Only)
Th-;ﬁ 2@0 0.0327 0.00817U 0.02453 (<0.03)
Th-232 0.019 0.0131U 0.0059 (<0.03)
U-233/234 40.9 416 2
U-235/236 1.20 1.53 24
U-238 207 20.9 1

VAFIELD DUPLICATES\FD_inorganic\22232C59.wpd

Concentration (pCi/L) (<30) (pCi/l) (pCi/L) Qualifications

Compound 10 11 RPD Difference Limits (Parent Only)
U-233/234 391 38.5 2
U-235/236 1.03 1.10 7
U-238 19.5 19.2 2

V:AFIELD DUPLICATES\FD_inorganic\22232C59.wpd

Concentration (pCi/l) (s30) (pCillL) (pCi/L) Qualifications

Compound 16 17 RPD Difference Limits (Parent Only)

Th-228 0.017 0.00564U 0.01136 (<0.03)




LDC#  239232C59

VALIDATION FINDINGS WORKSHEET

Page:_# of &

SDGH#: 239753 Field Duplicates Reviewer:
2nd Reviewer___ | ~~—"
METHOD: Metals (EPA Method 6010B/6020/7000)
@ NA  Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?
Concentration (pCi/L) (<30) (pCilL) (pCi/L) Qualifications
Compound 16 17 RPD Difference Limits (Parent Only)
U-233/234 26.1 26.2 0
U-235/236 1.09 1.07 2
U-238 19.6 196 0

V\FIELD DUPLICATES\FD_inorganic\22232C59.wpd
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LDC #:_ 3233 C59 VALIDATION FINDINGS WORKSHEET Page:__} of |
SDG #:__ 2397153 Sample Calculation Verification Reviewer: M &

2nd reviewer:__ {——
METHOD: Radiochemistry (Method: 5¢€ ¢ovev )

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 #1 U-238 reported with a positive detect were recalculated
and verified using the following equation:
Activity = Recalcuiation:
<z°zz">’(é>733n?‘é% g (l? 213.0/
E = Efficiency 'QOO'O) < Hq. 294 PC:/
Vol = Volume (5.92) (0954206 ) (0.800 t) (0-59440) S

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

— s
— e

Reported Calculated
Concentration Concentration Acceptablo
# Sample ID Analyte (PCiAL) (PCi/L) (Y/N)
| | v-933 /934 76.5 76.5 Y
U- 915 /936 .85 2.85
U-23%8 49. 2 4q.2
2 [ U- 2333 /)34 39.5 38.5
U- 235 /236 1.10 .10
U-938 19. 2 9. 2

N

Note:

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



LDC Report# 22232D59

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: November 5, 2009

LDC Report Date: December 31, 2009

Matrix: Soil

Parameters: Isotopic Uranium & Isotopic Thorium

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 240560

Sample Identification

SA77-0.5B
SA77-10B
SA77009-10B
SA77-10BMS
SA77-10BDUP

VALOGIN\TRONOXNG\22232D58.TR3 1



Introduction

This data review covers 5 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 Il
Field duplicates are summarized in Section VIIl.

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

VALOGIN\TRONOXNG\22232D59.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

The analytical result may be biased high and pattially 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\22232D59.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.

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 blank) Thorium-232 0.0262 pCi/g All samples in SDG 240560

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

Sample FB082809-SO (from SDG 236238) was identified as a field blank. No isotopic
uranium or isotopic thorium was found in this blank with the following exceptions:

Sampling
Field Blank 1D Date Isotope Concentration Associated Samples
FB082809-SO 8/28/09 Thorium-228 0.0263 pCi/L All samples in SDG 240560

Uranium-235/236 0.00837 pCi/L

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

VALOGIN\TRONOXNG\22232D58.TR3 4



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:

(All samples in
SDG 240560)

UJ (all non-detects)

DUP ID
(Associated
Samples) Isotope RPD (Limits) Difference (Limits) Flag AorP
SA77-10BDUP Thorium-230 28.9 (<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

SA77-0.5B Thorium-228 0.161 0.05 None P
Thorium-230 0.0696 0.05 None
Uranium-233/234 0.0617 0.04 None
Uranium-235/236 0.0441 0.04 None

SA77-10B Thotium-228 0.109 0.05 None P
Thorium-230 0.0999 0.05 None

SA77009-108B Thorium-228 0.120 0.05 None P
Thorium-230 0.0694 0.05 None
Uranium-233/234 0.0467 0.04 None

The MDA was greater than the PQL as listed above.

VALOGIN\TRONOXNG\22232D59.TR3




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 240560 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 SA77-10B and SA77009-10B 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 SA77-10B SA77009-10B (Limits) (Limits) Flags AorP
Thorium-228 1.60 1.68 5 (<50) - - -
Thorium-230 0.791 1.16 38 (<50) - - -
Thorium-232 1.27 1.49 16 (<50) - -
Uranium-233/234 1.35 1.44 6 (<50) - - -
Uranium-235/236 0.059 0.0862 - 0.0272 (<0.04) - -
Uranium-238 1.07 1147 9 (=50) - - -

VALOGIN\TRONOXNG\22232D59.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 240560

SDG Sample Isotope Flag AorP Reason (Code)
240560 SA77-0.5B Thorium-230 J (all detects) A Duplicate sample
SA77-10B UJ (all non-detects) analysis (RPD) (id)
SA77009-10B
240560 SA77-0.5B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-233/234 None
Uranium-235/236 None
240560 SA77-10B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
240560 SA77009-10B Thorium-228 None P Minimum detectable
Thorium-230 None activity (PQL)
Uranium-233/234 None
240560 SA77-0.5B All isotopes reported below the J (all detects) A Sample result verification
SA77-10B PQL. (PQL) (sp)
SA77009-10B

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 240560

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 240560

VALOGIN\TRONOXNG\22232D59.TR3

No Sample Data Qualified in this SDG



Tronox Northgate Henderson

LDC #__ 22232D59 VALIDATION COMPLETENESS WORKSHEET Date: [#-82799
SDG #:__ 240560 Stage 2B Page:_{ of |
Laboratory: GEL Laboratories LLC Reviewer:_ MC

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: - 5 - 09
lla. | Initial calibration A
lib. | Calibration verification A
.| Blanks Sw
Va. | Matrix Spike/(Matrix Spike) Duplicates Sw S / DUP
IVa. | Laboratory control samples A LCS
V. Tracer Recovery A
VI. | Minimum Detectable Activity (MDA) SwW
VIl. | Sample result verification N
VIII. | Overall assessment of data A
IX. | Field duplicates Sw D=2+3
| e biane Sw | FB= FBO87809-50 (D6 J36238)
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 Sampleg; -
all o]
1 SA77-0.5B 11 21 31
2 SA77-10B 12 22 32
3 SA77009-10B 13 23 33
4 SA77-10BMS b T 14 24 34
5 SA77-10BDUP U Ta 15 25 35
6 PBS 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

Notes:

22232D59W.wpd
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LDC#: 22 2322D59 VALIDATION FINDINGS WORKSHEET Page._l of |
SDG#:_ 240560 Field Duplicates Reviewer:
2nd Reviewer. |/~

METHOD: Radio Chemistry (Method: see cover)

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

Concentration (pCi/g) (<50) (pCi/g) (pCi/g) Qualifications
Compound 2 3 RPD Difference Limits (Parent Only)
Th-228 1.60 1.68 5
Th-230 0.791 1.16 38
Th-232 1.27 1.49 16
U-233/234 1.35 1.44 6
U-235/236 0.059 0.0862 0.0272 (<0.04)
U-238 1.07 117 9

V\FIELD DUPLICATES\FD_inorganic\22232D59.wpd



LDC Report# 22232E59

Laboratory Data Consultants, Inc.
Data Validation Report

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

Collection Date: November 11, 2009

LDC Report Date: December 31, 2009

Matrix: Water

Parameters: Isotopic Uranium & Isotopic Thorium

Validation Level: Stage 2B

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 240965

Sample ldentification

M-122B
M-122BDISS
M-122BMS
M-122BDUP
M-122BDISSMS
M-122BDISSDUP

VALOGIN\TRONOXNG\22232E59.TR3 1



Introduction

This data review covers 6 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 lIl.

Field duplicates are summarized in Section VIII.

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

VALOGIN\TRONOXNG\22232E59.TR3 2



The following are definitions of the data qualifiers:

J+

J-

uJ

JB

JK

J-TDS

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

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

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

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

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

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

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

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

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

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

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

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

check performed in accordance with Standard Method 1030E.

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

A

P

None

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

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

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

VALOGIN\TRONOXNG\22232E59.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 for each radionuclide of interest.
b. Continuing Calibration

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

lll. Blanks

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

Sample PB102309-A3 (from SDG 239753) was identified as a pump blank. No isotopic
uranium or isotopic thorium was found in this blank.

Sample FiltB092509-A2 (from SDG 237885) 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
FitB092509-A2 9/25/09 Thorium-230 0.0112 pCi/L M-122BDISS

Sample concentrations were compared to concentrations detected in the filter 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\22232E59.TR3 4



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) PaL (pCi/L) Flag AorP
M-1228B Thorium-228 0.0369 0.03 None P
Uranium-233/234 0.091 0.03 None
Uranium-235/236 0.0743 0.03 None
Uranium-238 0.0521 0.03 None
M-122BDISS Thorium-228 0.0481 0.03 None P
Uranium-233/234 0.0394 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 240965 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.

VALOGIN\TRONOXNG\22232E59. TR3 5



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 240965

SDG Sample Isotope Flag AorP Reason (Code)

240965 M-122B Thorium-228 None P Minimum detectable
Uranium-233/234 None activity
Uranium-235/236 None
Uranium-238 None

240965 M-122BDISS Thorium-228 None P Minimum detectable
Uranium-233/234 None activity

240965 M-122B All isotopes reported below the J (all detects) A Sample result verification

M-122BDISS PQL. (PQL) (sp)

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

Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG 240965

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 240965

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 240965

No Sample Data Qualified in this SDG

VALOGIN\TRONOXNG\22232E59. TR3 6



Tronox Northgate Henderson

LDC #.___22232E59 VALIDATION COMPLETENESS WORKSHEET Date: |2 ~92-09
SDG #___ 240965 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 Sampling dates: ”- [ l - 09
lla. | initial calibration
IIb. | Calibration verification
Ill._| Blanks
IVa. | Matrix Spike/(Matrix Spike) Duplicates Ms /Due
IVa. | Laboratory contrQI\ samples LC S

V. | Tracer Recovery

VI. | Minimum Detectable Activity (MDA)

VII. | Sample result verification

VIIL. | Overall assessment of data

2z s pp|r

1X. Field duplicates

SW_ |[Pump Blank = * PB102309-A3 (spe: 239753 )
Filter Blank = Fil4B092509-A2 (06 9'37885)

X Field blanks

Note: A = Acceptable & =ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
wWater
1 M-122B 11 21 31
2 M-122BDISS 12 22 32
3 M-122BMS Y 13 23 33
4 M-122BDUP u 14 24 34
Tu
5 M-122BDISSMS 15 25 35
T
6 M-122BDISSDUP 16 26 36
7 |PBwW 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

22232E59W.wpd
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