
LABORATORY DATA CONSULTANTS, INC.
7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439

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:

SPG # 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 ReviewA/alidation, 
BRC 2009

• 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,

Erlinda T. Rauto
Operations Manager/Senior Chemist

V:\LOGIN\TronoxNG\22232COV.wpd
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LDC #: 22232
SDG #: 238974. 233237. 239753. 240560. 240965

HDD CHECKLIST Page:_l_of 1
Reviewer: _JE 

2nd Reviewer: BC

Tronox Northgate Henderson Worksheet

EDD Area Yes No NA Findings/Comments

I. Completeness - ■ ' ' - :

L there an EDD for the associated Tronox validation report? X
■. '

11. EDQ.Qualifier,Population..- . = .y. • ■ x i ■ i '' u > ■ - •_______________ ■

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

Ill EDD Lab Anomalies . " .

Were EDD anomalies identified? X

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

X form LDC22232 010410.doc

i&ssus;-'

Was theTinal EDD sent to the client? X



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:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

October 13 through October 29, 2009

December 31, 2009

Soil

Radium-226 & Radium-228 

Stage 4

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 238974

Sample Identification

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

Samples in this SDG underwent SPLP extraction

V:\LOGIN\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 III.

Field duplicates are summarized in Section VIII.

V:\LOGIN\TRONOXNG\22232A29.TR4 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22232A29.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.

II. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

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

b. Continuing Calibration

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

III. 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.

V:\LOGIN\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 A or P

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 A or P

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.

VIII. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\22232A29.TR4 5



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

SDG Sample Isotope Flag A or P Reason (Code)

238974 RSAN8-10BSPLP Radium-228 None P Minimum detectable 
activity

238974 RSAN8-10BSPLP All isotopes reported below the J (all detects) A Sample result verification
SA52-15BSPLP 
SA52-28BSPLP 
RSAQ8-10BSPLP 
RSAQ8-31 BSPLP 
SA34-10BSPLP 
SA34-31 BSPLP

PQL. (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

V:\LOGIN\TRONOXNG\22232A29.TR4 6



Tronox Northgate Henderson
LDC#: 22232A29__________ VALIDATION COMPLETENESS WORKSHEET Date:t?-3h 09
SDG #: 238974___________ Stage t-/ Page: I of t
Laboratory: GEL Laboratories LLC Reviewer: M (y-

2nd Reviewer: V/ ^

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:^ 1 ^ ^ / 0 -
Ila. Initial calibration A

......... <J'

Mb. Calibration verification A
III. Blanks A

IVa. Matrix Spike/(Matrix Spike) Duplicates A AAS/l>L/P

IVb. Laboratory control samples A LCS

IVc. Chemical recovery A
V. Sample result verification A -N"

VI. Minimum dectectable activity (MDA) SW

VII. Overall assessment of data A
VIII. Field duplicates N/
Yl\/ FiftIH hlankc nJ

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

Validated Samples: ..

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

i RSAN8-10BSPLP 11
$

SA34-1OSPLPDUP 21 31

2 SA52-15BSPLP 12 22 32

3 SA52-28BSPLP 13 PSsplp 23 33

4 RSAQ8-10BSPLP 14 24 34

5 RSAQ8-31 BSPLP 15 25 35

6 ©SA34-1OSPLP 16 26 36

7 SA34-31 BSPLP 17 27 37

8 RSAN8-10BSPLPMS 18 28 38

9
pga

RSAN8-1OBSPLPDUP 19 29 39

10 &SA34-1 dSPLPMS 20 30 40

Notes:_______Fluid 3

22232A29W.wpd



VALIDATION FINDINGS CHECKLISTLDC#:
SDG #: P38^7M

Page: I of ^
Reviewer: M G-

2nd Reviewer: Irw

Method:Radiochemistry(EPA Method co\ZQ^ }

Validation Area Yes No NA Findings/Comments

i. Techmcat holding times

All technical holding times were met. /
t

f|||||j|ii§|i§||g§|§!§|§:!||§§!^

Were all instruments and detectors calibration as required? y
Were NIST traceable standards used for all calibrations? y
Was the check source identified by activity and radionuclide? / '

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

«t. Btanks . '

Were blank analyses performed as required? / ' _

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

IV. Matrix spikes end Duplicates / ,

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) <T42?. /

V, Laboratory control samples

Was an LCS analyzed per analytical batch? /

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

y

VI Sample Chemical/Carrier Recovery

Was a tracer/carrier added to each sample? /
Were tracer/carrier recoveries within the QC limits? y

V)L Regional Quality Assurance and Quality Control ' ' •

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

VIII, Sample Result Verification ' .

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

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

RAD-EPA.IV version 1.0



LDCMyzww 
SDG #:

VALIDATION FINDINGS CHECKLIST Page: P of <3.
Reviewer: H (V

2nd Reviewer: t/\

Validation Area Yes No NA Fihdings/Comments

IX Overall assessment ol data

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. r/

Target analytes were detected in the field blanks.

RAD-EPA.IV version 1.0
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LDC #: W VALIDATION FINDINGS WORKSHEET
sdg #: P38cl7t-/ Sample Calculation Verification

METHOD: Radiochemistry (Method: See co^gy-____________ )

Page: I of I
Reviewer: M &

2nd reviewer: ^/\__^

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

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

Analyte results for ___________________ ____________ reported with a positive detect were recalculated
and verified using the following equation:

Activity = Recalculation:

(com - bckqrd cpml (O.&'SS ~ 0 I (ol)
(2.22) (E) (Vol) (CF)_____________________ ‘ 1_______I ^ (

E = Efficiency (o.-JOO t) 0. (,(, t * O .V7Z * ''00 ^ -'0.^010,
Vol = Volume
CF = %R, Self-absorbance, abundance, ect.

# Sample ID Analyte

Reported
Concentration

(p0. A- >

Calculated
Conceptration
(p^'A )

Acceptable
(Y/N)

t 2 3.3H Y
Ra. - 22(o 0.^80 6. U-S ^ Jr

Note:

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



LDC Report# 22232B29

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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 SA33-33B
SA108-30B SA108-20BMS
SA108-45B SA108-20BDUP
SA157-10B
SA157-25B
SA157-44B
SA171-5B
SA171-15B
SA171-30B
SA171-41B
EB101909-S01A3
SA156-0.5B
SA156-10B
SA156-30B
SA156-35B
SA156-45B
SA33-0.5B
SA33009-0.5B
SA33-10B
SA33-20B

V:\LOGIN\TRONOXNG\22232B29.TR3 1



Introduction

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

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and the 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 III.

Field duplicates are summarized in Section VIII.

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

V:\LOGIN\TRONOXNG\22232B29.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

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.

II. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined and a self-absorption cun/e 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.

III. Blanks

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

Sample EB101909-S01A3 was identified as an equipment blank. No radium-226 or 
radium-228 was found in this blank.

Samples FB080309-SC (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
SA157-1 OB
SA157-25B
SA157-44B
SA171-5B
SA171-15B
SA171-30B
SA171-41B
SA33-0.5B
SA33009-0.5B
SA33-1 OB
SA33-20B
SA33-33B

V:\LOGIN\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.

VII. Overall Assessment of Data

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

VIII. 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:

V:\LOGIN\TRONOXNG\22232B29.TR3 5



Concentration (pCi/g)
RPD

(Limits)
Difference

(Limits)Analyte SA33-0.5B SA33009-0.5B Flags A or P

Radium-228 1.32 0.660 - 0.66 (S0.50) J (all detects) A

Radium-226 1.05 0.490 - 0.56 (<0.50) J (all detects) A

V:\LOGIN\TRONOXNG\22232B29.TR3 6



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)

239237 SA108-20B All isotopes reported below the J (all detects) A Sample result verification
SA108-30B 
SA108-45B 
SA157-10B
SA157-25B
SA157-44B
SA171-5B
SA171-15B
SA171-30B
SA171-41B
EB101909-SO1 A3 
SA156-0.5B
SA156-10B
SA156-30B
SA156-35B
SA156-45B
SA33-0.5B
SA33009-0.5B
SA33-10B
SA33-20B
SA33-33B

PQL. (PQL) (sp)

239237 SA33-0.5B Radium-228 J (all detects) A Field duplicates
SA33009-0.5B Radium-226 J (all detects) (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

V:\LOGIN\TRONOXNG\22232B29.TR3 7



Tronox Northgate Henderson
LDC#: 22232B29_________  VALIDATION COMPLETENESS WORKSHEET Date: 09
SDG #: 239237________ __ Stage 2B Page: i of i
Laboratory: GEL Laboratories LLC Reviewer: rA (V

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.

Valiriatinn Area Comments

I. Technical holding times A Sampling dates: lO-pO-O^

Ila. Initial calibration A
lib. Calibration verification A
III. Blanks A

IVa. Matrix Spike/(Matrix Spike) Duplicates A m/T>uP (SKG: 2318SK P38830 )

IVb. Laboratory control samples A ucs

IVc. Chemical recovery A
V. Sample result verification N

VI. Minimum dectectable activity (MDA) A

VII. Overall assessment of data A
VIII. Field duplicates SW i7t<8

Yl\/ PiolH hlonlrc SvJ £6**1 ( F& ~ FBO8S>8O<)-S0 (se>6; P36P38)

Note: A = Acceptable ^ r 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 ^
5

11 EB101909-S01A3 W 21 SA33-33B S 31

2 SA108-30B 12 SA156-0.5B S 22 SA108-20BMS 32

3 SA108-45B 13 SA156-10B 23
99<o J-W 

SA108-20BDUP 33

4 SA157-10B 14 SA156-30B 24 * 34

5 SA157-25B 15 SA156-35B 25* P8W 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 SA171-41B t 20 SA33-20B ' 1 30 40

Notes:

22232B29W wpd
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LDC#: 2? 912%^ VALIDATION FINDINGS WORKSHEET
SPG#: Field Duplicates

METHOD: Radio Chemistry (Method: see cover)

NA
CKl NA

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

Page:__I of I
Reviewer: ^ ^

2nd Reviewer:

Concentration (pCi/q) <s50) (pCi/g) (pCi/g) Qualifications

Compound 17 18 RPD Difference Limits (Parent Only)

Ra-228 1.32 0.660 0.66 (<0.50) J dels/ A fd

Ra-226 1.05 0.490 0.56 (<0.50) J dets/ A fd

V:\FIELD DUPLICATES\FDJnorganic\22232B29.wpd



LDC Report# 22232C29

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase B 
Henderson, Nevada

October 23 through November 2, 2009

December 30, 2009

Water

Radium-226 & Radium-228 

Stage 4

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 239753

Sample Identification

M-141B M-137BMS
M-141009B 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

Investigation,

V:\LOGIN\TRONOXNG\22232C29.TR4 1



Introduction

This data review covers 22 water samples listed on the cover sheet. The analyses 
were per ERA 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 III.

Field duplicates are summarized in Section VIII.

V:\LOGIN\TRONOXNG\22232C29.TR4 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\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.

II. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

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

b. Continuing Calibration

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

III. 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-GWA3 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 afield blank. No radium-226 
or radium-228 was found in this blank with the following exceptions:

Field Blank ID
Sampling

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:\LOGIN\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:

Filter Blank ID
Sampling

Date Isotope Concentration Associated Samples

FiltB092509-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:

V:\LOGIN\TRONOXNG\22232C29.TR4 5



Sample Finding Flag A or P

All samples in SDG 239753 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.

VIII. 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:

Analyte

Concentration (pCi/L)
RPD

(Limite)
Difference

(Limits) Flags A or PM-141B M-141009B

Radium-228 2.40U 2.39 - 0.01 (<3.00) - -

Radium-226 0.228U 0.458 - 0.23 (<1.00) - -

Analyte

Concentration (pCi/L)
RPD

(Limits)
Difference

(Limits) Flags A or PM-138B M-138009B

Radium-226 0.671 0.540 - 0.131 (<1.00) - -

Analyte

Concentration (pCi/L)
RPD

(Limits)
Difference

(Limits) Flags A or PM-138BDISS M-138009BDISS

Radium-226 0.252U 0.276 - 0.024 (£1.00) - -

Analyte

Concentration (pCi/L)
RPD

(Limits)
Difference

(Limits) Flags Aor PM-147B M-147009B

Radium-226 0.784 0.303 - 0.481 (<1.00) - -

V:\LOGIN\TRONOXNG\22232C29.TR4 6



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

SDG Sample Isotope Flag A or P Reason (Code)

239753 M-141B
M-141009B
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

All isotopes reported below the 
PQL.

J (all detects) A Sample result verification 
(PQL) (sp)

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

SDG Sample Isotope
Modified Final 

Activity Aor P 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

V:\LOGIN\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

V:\LOGIN\TRONOXNG\22232C29.TR4 8



Tronox Northgate Henderson
LDC#: 22232C29_________  VALIDATION COMPLETENESS WORKSHEET Date. ^
SDG#: 239753___________ Stage 26- t-f Page: l of f
Laboratory: GEL Laboratories LLC i Reviewer: M4r

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.

X/aliriatinn Arp a Cnmmpnts

1. Technical holding times A Sampling dates: 0*9 'f-k'fGiset ^ ^9

Ila. Initial calibration A
' (7

Mb. Calibration verification A

III. Blanks A

IVa. Matrix Spike/(Matrix Spike) Duplicates A MS /Du^

IVb. Laboratory control samples A LCS

IVc. Chemical recovery A

V. Sample result verification A N

VI. Minimum dectectable activity (MDA) A
VII. Overall assessment of data A

VIII. Field duplicates SW T>- l + 2 T)r 8+9 T)= /o-fi T)= /(,+ i7

Yl\/ FiealH hlanlrc SW PtMp ^ 3. ^ P8t003<99-A3 (st><r: 2T788*>)
rgsr *1$-' *IQ; r FiltBOWKW-qg 237^

- ND = No compounas detected D = Duplicate
R = Rinsate / TB = Trip blank
FB = Field blank l EB = Equipment blank

F8* FB080H&1~6iJ (st>6: 93377t>)

i M-141B 11 M-138009BDISS 21 M-137BMS 31

2 M-141009B 12 M-137B 22 M-137BDUP 32

3 PB102309-A3 13 M-137BDISS 23 P8W 33

4 M-145B 14
H <WQr

M-1/8B 24 34

5 M-139B 15 EB103009-GWA4 25 35

6 M-146B 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
9»8

M-141BMS 29 39

10 M-138BDISS 20 M-141BDUP 30 40

Notes:

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

Validated Samples:
<3/) vvA.+ev'

22232C29W.wpd



LDC #: 
SDG

VALIDATION FINDINGS CHECKLIST Page: \ of <2
Reviewer: M (-r

2nd Reviewer: V-—

Method:Radiochemistry(EPA Method See cov/e^ )

Validation Area Yes No NA Findings/Comments

L Technical holding times

All technical holding times were met.

IL Calibration '

Were all instruments and detectors calibration as required? ,/

Were NIST traceable standards used for all calibrations? /
Was the check source identified by activity and radionuclide? /
Were check sources including background counts analyzed at the requiried 
frequency and within laboratory control limits?

lit Blanks ,

Were blank analyses performed as required? y ' -

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

IV, Matrix spikes and Duplicates /

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. ,1

/

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

Were all duplicate sample duplicate error rations (DER) <1.42?, /

V. Laboratory control samples " ,

Was an LCS analyzed per analytical batch? y

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

/

VI Sample Cherrpcal/Carrter Recovery

Was a tracer/carrier added to each sample? y

Were tracer/carrier recoveries within the QC limits? y

V)L Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed? y

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

VIII, Sample Result Verteation '

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

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.IV version 1.0



ldc #\__972HS^1
SDG #:

VALIDATION FINDINGS CHECKLIST Page:_2_of^
Reviewer: M (r

2nd Reviewer: 1-----

Validation Area Yes No NA Fihdings/Comments

IX Overall assessment ol data

Overall assessment of data was found to be acceptable. /

Field duplicate pairs were identified in this SDG. / -

Target analytes were detected in the field duplicates. ,/

Field blanks were identified in this SDG. ~v

Target analytes were detected in the field blanks. /

RAD-EPA.IV version 1.0





LDC#: VALIDATION FINDINGS WORKSHEET Page: I of I
SPG#: Field Duplicates Reviewer: ^

2nd Reviewer: —
METHOD: Radio Chemistry (Method: see cover)

NA Were field duplicate pairs identified in this SPG? 
fV/N NA Were target analytes detected in the field duplicate pairs?

Concentration (pCi/L) (s30) (pCi/L) (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:\FIELD DUPLICATESVFD inorganic\22232C29.wpd

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

Compound 8 9 RPD Difference Limits (Parent Only)

Ra-226 0.671 0.540 0.131 (5 1.00)

V:\FIELD DUPLICATES\FDJnorganic\22232C29.wpd

Concentration (pCi/L) (*30) (pCi/L) (pCi/L) Qualifications

Compound 10 11 RPD Difference Limits (Parent Only)

Ra-226 0.252U 0.276 0.024 (<1.00)

V:\FIELD DUPLICATES\FDJnorganic\22232C29.wpd

■^Concentration (pCi/L) (*30) (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\FDJnorganic\22232C29.wpd
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LDC #: 23-3-33C9^ VALIDATION FINDINGS WORKSHEET
sdg #: 237 753 Sample Calculation Verification

METHOD: Radiochemistry (Method: ^ee ^ ° ^ ei^____________ )

Page:.
Reviewer:

2nd reviewer:

J__of_l

tz

Please see qualifications below for all questions answered "N“. Not applicable questions are identified as “N/A". 
CwN N/A Have results been reported and calculated correctly?
/V) N N/A~ Are results within the calibrated range of the instruments?

Analyte results for ^ 9d&_____________________________ reported with a positive detect were recalculated
and verified using the following equation:

Activity =

fcpm - bckqrd cprtti 
(2.22)(E)(Vol)(CF)

(l. IG7 ' O.-718 )

Recalculation:

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

(3.?3)(o.toH\o)(v0.3oOu)(o.qo77) 0-776
i.obi = pc>yL

# Sample ID Analyte

Reported 
Concentration 

(Pc:/l )

Calculated 
Concentration 

( Pc:/i_ )
Acceptable

(Y/N)

I 2 Roi' 99S V
Rck' PPG O.t/58 0 .H(aO

M RrJt' 99L O.J1C 0.277

Note:

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



LDC Report# 22232D29

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase 
Henderson, Nevada

November 5, 2009

December 31, 2009

Soil

Radium-226 & Radium-228 

Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 240560

Sample Identification

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

Investigation,

V:\LOGIN\TRONOXNG\22232D29.TR3 1



Introduction

This data review covers 5 soil samples listed on the cover sheet. The analyses were 
per ERA 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 III.

Field duplicates are summarized in Section VIII.

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

V:\LOGIN\TRONOXNG\22232D29.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\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.

II. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

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

b. Continuing Calibration

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

III. 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:

Field Blank ID
Sampling

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.

V:\LOGIN\TRONOXNG\22232D29.TR3 4



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 A or P

All samples in SDG 240560 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. Overall Assessment of Data

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

VIII. Field Duplicates

Samples 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:

Analyte

Concentration (pCi/g)
RPD

(Limits)
Difference

(Limits) Flags A or PSA77-1 OB SA77009-1 OB

Radium-228 0.917 0.753 - 0.164 (<0.50) - -

Radium-226 0.926 0.768 - 0.158 (<0.50) - -

V:\LOGIN\TRONOXNG\22232D29.TR3 5



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

SDG Sample Isotope Flag A or P Reason (Code)

240560 SA77-0.5B
SA77-10B
SA77009-10B

All Isotopes reported below the 
PQL.

J (all detects) A Sample result verification 
(PQL) (sp)

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

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22232D29.TR3 6



Tronox Northgate Henderson
LDC #: 22232D29__________ VALIDATION COMPLETENESS WORKSHEET Date:/^-^-
SDG #: 240560___________ Stage 2B Page:j_of_4_
Laboratory: GEL Laboratories LLC Reviewer:

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.

ValiHatinn Area rtnmmpnts

I. Technical holding times A Sampling dates: ' ^ ' S - O ^

Ila. Initial calibration A
Mb. Calibration verification A

III. Blanks A

IVa. Matrix Spike/(Matrix Spike) Duplicates A MS /dvp

IVb. Laboratory control samples A LCS

IVc. Chemical recovery A
V. Sample result verification N

VI. Minimum dectectable activity (MDA) A

VII. Overall assessment of data A

VIII. Field duplicates SW V'- P-'S .

Yl\/ Pielri hlankc sw F2O0P8O9-SO ( S1>G : ^36?3#)

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 SOi (

i SA77-0.5B 11 21 31

2 SA77-10B 12 22 32

3 SA77009-10B 13 23 33

4 SA77-0.5BMS 14 24 34

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#:__^?^2^^£5 validation findings worksheet
SDG#: ^O^oO Field Duplicates

METHOD: Radio Chemistry (Method: see cover)

6ft NA Were field duplicate pairs identified in this SDG?
<S>i NA Were target analytes detected in the field duplicate pairs?

Concentration (pCi/q) (s50) (pCi/g) (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\FDJnorganic\22232D29.wpd

Page.j_ofj__
Reviewer: M 

2nd Reviewer: 1/—



LDC Report# 22232E29

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

November 11, 2009

December 31, 2009

Water

Radium-226 & Radium-228 

Stage 2B

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 ERA 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 III.

Field duplicates are summarized in Section VIII.

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

V:\LOGIN\TRONOXNG\22232E29.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\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.

II. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

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

b. Continuing Calibration

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

III. 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:

Filter Blank ID
Sampling

Date Isotope Concentration Associated Samples

FiltB092509-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.

V:\LOGIN\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 Aor P

All samples In SDG 240965 All Isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. Overall Assessment of Data

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

VIII. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\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

V:\LOGIN\TRONOXNG\22232E29.TR3 6



Tronox Northgate Henderson
LDC #: 22232E29__________ VALIDATION COMPLETENESS WORKSHEET
SDG #: 240965___________ Stage 2B
Laboratory: GEL Laboratories LLC

Date:
Page:_Lof_|_

Reviewer:
2nd Reviewer: ------- '

METHOD: Radium 226 and Radium 228 (ERA 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: 1 1 ~ 1 1 ~

Ila. Initial calibration A

lib. Calibration verification A
III. Blanks A

IVa. Matrix Spike/(Matrix Spike) Duplicates A rts/vop

IVb. Laboratory control samples A LCS

IVc. Chemical recovery A
V. Sample result verification N

VI. Minimum dectectable activity (MDA) A

VII. Overall assessment of data A

VIII. Field duplicates n!

Yl\/ FioJH hlsmkc Sw 3U.,U = * P8I02 (six*:

(sr>Ct - 2S7885)
Note: A = Acceptable # = ND = No compounds detected D = Duplicate

N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

i M-122B ii 21 31

2 M-122BDISS 12 22 32

3 M-122BMS 13 23 33

4 ??(,M-122BDUP 14 24 34

5
Ogo

M-122BDISSMS 15 25 35

6 22$M-122BDISSDUP 16 26 36

7 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:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase B 
Henderson, Nevada

October 13 through October 29, 2009

December 31, 2009

Soil

Isotopic Uranium & Isotopic Thorium 

Stage 4

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

Samples in this SDG underwent SPLP extraction

Investigation,
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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 III.

Field duplicates are summarized in Section VIII.
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The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. 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.

III. Blanks

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

No field blanks were identified in this SDG.

IV. Accuracy and Precision Data

a. Matrix Spike/(Matrix Spike) Duplicate

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

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

b. Laboratory Control Samples

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

c. Tracer Recovery

All tracer recoveries were within validation criteria.
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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 A or P

RSAN8-1OBSPLP 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

RSAQ8-1 OBSPLP 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

SA34-1 OBSPLP Thorium-228 0.0499 0.03 None P

SA34-31 BSPLP 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 A or P

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.

VIII. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 238974

SDG Sample Isotope Flag A or P Reason (Code)

238974 RSAN8-1 OBSPLP Thorium-228 None P Minimum detectable
SA52-28BSPLP 
RSAQ8-1 OBSPLP

Uranium-233/234 None activity

238974 RSAQ8-31 BSPLP Thorium-228 None P Minimum detectable
Thorium-230 None activity

238974 SA34-1 OBSPLP Thorium-228 None P Minimum detectable 
activity

238974 SA34-31 BSPLP Thorium-228 None P Minimum detectable
Uranium-238 None activity

238974 RSAN8-1 OBSPLP All isotopes reported below the J (all detects) A Sample result verification
SA52-15BSPLP 
SA52-28BSPLP 
RSAQ8-1 OBSPLP 
RSAQ8-31 BSPLP 
SA34-1 OBSPLP 
SA34-31 BSPLP

PQL (PQL) (sp)

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
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Tronox Northgate Henderson
LDC #: 22232A59________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 238974______________
Laboratory: GEL Laboratories LLC

Stage 2B-
Date: I

Page: I of I 
Reviewer: M Gr

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.

Valiriatinn Area Comments

I. Technical holding times A Sampling dates: lQ~9^"Qc\

Ila. Initial calibration A
0

lib. Calibration verification A
III. Blanks A

IVa. Matrix Spike/(Matrix Spike) Duplicates A /^S/Db/P

IVa. Laboratory control samples A L^S

V. Tracer Recovery A
VI. Minimum Detectable Activity (MDA) s w

VII. Sample result verification A -FT

VIII. Overall assessment of data A
IX. Field duplicates
Y FiolH hlanUc kI

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

ND = No compounds detected D = Duplicate
R = Rinsate TB = Trip blank
FB = Field blank EB = Equipment blank

Validated Samples:
ai\ sail

1 RSAN8-1 OBSPLP 11 P8S 21 31

2 SA52-15BSPLP 12 22 32

3 SA52-28BSPLP 13 23 33

4 RSAQ8-1 OBSPLP 14 24 34

5 RSAQ8-31 BSPLP 15 25 35

6
6SA34-10SPLP 16 26 36

7 SA34-31 BSPLP 17 27 37

8
U Tk

RSAN8-1OBSPLPMS 18 28 38

9 H TnRSAN8-10BSPLPDUP 19 29 39

10 20 30 40

Notes: Flpjol. 3 ffce<a.£e»Tf

22232A59W.wpd



vf-u-iLs/1* i i'mm* i iML/iriva^.v*ncv*>fVii-lo I
SDG #: g?38<)7M_______ Reviewer: M

2nd Reviewer: W

Method:Radiochemistry(EPA Method ^ee )

Validation Area Yes No NA Findings/Comments

I Technical hotdaig timea

All technical holding times were met. /
1) Calibration ' •
Were all instruments and detectors calibration as required? ✓

Were NIST traceable standards used for all calibrations? V

Was the check source identified by activity and radionuclide? y
Were check sources including background counts analyzed at the requlrfed 
frequency and within laboratory control limits? y

Itl Blanks - *- r--
Were blank analyses performed as required? y ' _

Were any activities detected in the blanks greater than the minimum detectable 
activity (MDA)? If yes, please seethe Blanks validation completeness worksheet y

IV Matrix spikes and Duplicates llllplii

Were a matrix spike (MS) analyzed lof 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. ,'

y

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

Were all duplicate sample duplicate error rations (DER) £1.42?. y

V L aboratpry control samples 111!

Was an LCS analyzed per analytical batch? y

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

y

VI Sample Chemical/Carrier Recovery llllli Illll

Was a tracer/carrier added to each sample? y
Were tracer/carrier recoveries within the QC limits? y

V)t Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

VIII Sample Result Verification

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

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

RAD-EPA.IV version 1.0



v jnu.ik/mi iwi* i iiYL/ir«\jiv? onCOr\L.IO I
SDG #:___238T7ff

rage:_£2_oi_f^_
Reviewer: M (-r

2nd Reviewer: (

Validation Area Yes No NA Fihdings/Comments

IX. Overall assessment of data ' ' ' / , i '' "
Overall assessment of data was found to be acceptable. y

X Field duplicates. ^ \ \

Reid duplicate pairs were identified in this SDG. J
»

Target analytes were detected in the field duplicates. y

XI. Field blanks . .. ■■ - ^ , ,

Reid blanks were identified in this SDG. w

Target analytes were detected in the field blanks. y

RAD-EPA.IV version 1.0
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------------ - ■ •- ivi-i i utuMi'tvao wumvoncti I
sdg #:—P38^ Sample Calculation Verification

METHOD: Radiochemistry (Method: 3ge cove,*'____________ j

Page: [ of 1
Reviewer: &

2nd reviewer:

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

Analyte results for —d’¥>/£3 (p___________________________ reported with a positive detect were recalculated
and verified using the following equation:

Activity = Recalculation:

(com - bckard com'l 
(2.22)(E)(Vol)(CF)

/ 6.000/
^ s IOQO, )

M-ToS P- (o • 3 0oa)(6 8 00 g ( 0.8 3(,0M)(o. so ■Jo)
CF = %R, Self-absorbance, abundance, ect.

0.0 fiC'/L

# Sample ID Analyte

Reported
Concentration

(Pc:/u )

Calculated
Concentration
(P^'A )

Acceptable
(Y/N)

l 7 0- 233 /^3H 0. IM y
u-m*;/zzg O.ot<u O-Otfc,

0- 23& 0.\23l 0.

Note:

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



LDC Report# 22232B59

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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 SA33-33B
SA108-30B SA108-20BMS
SA108-45B SA108-20BDUP
SA157-10B
SA157-25B
SA157-44B
SA171-5B
SA171-15B
SA171-30B
SA171-41B
EB101909-S01A3
SA156-0.5B
SA156-10B
SA156-30B
SA156-35B
SA156-45B
SA33-0.5B
SA33009-0.5B
SA33-10B
SA33-20B
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Introduction

This data review covers 22 soil samples and one water sample listed on the cover 
sheet. The analyses were per DOE EML HASL-300 Method and U-02-RC Method 
modified for Isotopic Uranium and DOE EML HASL-300 Method and Th-01-RC 
Method modified for Isotopic Thorium.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewA/alidation (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 III.

Field duplicates are summarized in Section VIII.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. 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.

III. Blanks

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

Sample EB101909-S01A3 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:

Field Blank ID
Sampling

Date Isotope Concentration Associated Samples

FB082809-SO 8/28/09 Thorium-228
Uranium-235/236

0.0263 pCi/L 
0.00837 pCi/L

SA108-20B
SA108-30B
SA108-45B
SA157-10B
SA157-25B
SA157-44B
SA171-5B
SA171-15B
SA171 -306
SA171-41B
SA33-0.5B
SA33009-0.5B
SA33-10B
SA33-20B
SA33-33B
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Sampling
Field Blank ID Date Isotope Concentration Associated Samples

FB080309-SO 8/3/09 Uranium-238 0.0126 pCi/L SA156-0.5B
SA156-1 OB
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:

Sample Isotope
Reported

Concentration
Modified Final 
Concentration

SA157-10B Uranium-235/236 0.0352 pCi/g 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 A or P

SA108-20BDUP 
(SA108-20B

Thorium-228 20.8 (<20) - J (all detects)
UJ (all non-detects)

A

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)

Thorium-232 24.6 (<20) J (all detects)
UJ (all non-detects)

b. Laboratory Control Samples

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

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 Thorium-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

SA171-41B Thorium-228 0.103 0.05 None P
Uranium-233/234 0.059 0.04 None
Uranium-238 0.0403 0.04 None
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Sample Isotope Lab DL (pCi/g) PQL (pCi/g) Flag A or P

SA156-0.5B 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

SA33009-0.5B 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.
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VI. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

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.

VIII. 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

(Limits)
Difference

(Limits)Analyte SA33-0.5B SA33009-0.5B Flags A or P

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

SDG Sample Isotope Flag A or P Reason (Code)

239237 SA108-20B Thorium-228 J (all detects) A Duplicate sample
SA108-30B UJ (all non-detects) analysis (RPD) (Id)
SA108-45B Thorium-232 J (all detects)
SA157-10B
SA157-25B
SA157-44B
SA171-5B
SA171-15B
SA171-30B 
SA171-41B 
SA33-0.5B 
SA33009-0.5B
SA33-1 OB
SA33-20B
SA33-33B

UJ (all non-detects)

239237 SA108-20B Thorium-228 None P Minimum detectable
SA108-30B
SA171-5B
SA171-15B
SA171-30B
SA33-1 OB

Thorium-230 None activity (PQL)

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 SA171-41B 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 SA156-1 OB Thorium-228 None P Minimum detectable
SA33-33B Thorium-230 None activity (PQL)

Uranium-233/234 None
Uranium-238 None
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SDG Sample Isotope Flag A or P 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 resutt verification
SA108-30B
SA108-45B
SA157-10B
SA157-25B
SA157-44B
SA171-5B
SA171-15B
SA171-30B
SA171-41B
EB101909-S01A3
SA156-0.5B
SA156-10B
SA156-30B
SA156-35B
SA156-45B
SA33-0.5B
SA33009-0.5B
SA33-10B
SA33-20B
SA33-33B

PQL. (PQL) (sp)

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

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

SDG Sample Isotope
Modified Final 
Concentration A or P Code

239237 SA157-1 OB Uranium-235/236 0.04U pCi/g A bf
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Tronox Northgate Henderson
LDC #: 22232B59 VALIDATION COMPLETENESS WORKSHEET Date^^i-Q^
SDG #: 239237_____________ Stage 2B Page: f ofi
Laboratory: GEL Laboratories LLC______ Reviewer: tAG'

2nd Reviewer: \r~~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.

ValiHatinn Area ftnmmants

1. Technical holding times A Sampling dates: /O-IG' 4L IO-PO-04

Ha. Initial calibration A
0

lib. Calibration verification A
III. Blanks A

IVa. Matrix Spike/(Matrix Spike) Duplicates SW

IVa. Laboratory control samples A LCS/LCST>

V. Tracer Recovery A
VI. Minimum Detectable Activity (MDA) SvJ

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates S w D-~n+\e> .

Y FiolH Nankc s w £S = *V/ FR- F&08P809- SO (fOG:
Te- rzoao^o*}-so (idg: 23*^14)

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 ^ 11^ EB101909-S01A3 W 21 SA33-33B S 31

2 SA108-30B 12 SA156-0.5B S 22 SA108-20BMS ■ r 32

3 SA108-45B 13 SA156-10B 23
L( Tii

SA108-20BDUP 33

4 SA157-10B 14 SA156-30B 24 1 F65 34

5 SA157-25B 15 SA156-35B 25 ^ 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 SA171-41B > 20 SA33-20B , » 30 40

Notes:
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LDC#: VALIDATION FINDINGS WORKSHEET
SPG#: Field Duplicates

METHOD: Radio Chemistry (Method: see cover)

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

Page: ( of I 
Reviewer: H (^-

2nd Reviewer:

Concentration (pCi/q) (s50) (pCi/g) (pCi/g) Qualifications

Compound 17 18 RPD Difference Limits (Parent Only)

Th-228 1.14 1.53 29

Th-230 1.43 0.805 56 J dels/ A fd

Th-232 0.911 1.02 11

U-233/234 1.78 1.08 49

U-238 1.50 0.877 52 J dels/ A fd
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LDC Report# 22232C59

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

October 23 through November 2, 2009

December 30, 2009

Water

Isotopic Uranium & Isotopic Thorium 

Stage 4

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-GWA3
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 III.

Field duplicates are summarized in Section VIII.
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The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. 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.

III. 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-GWA3 were identified as equipment blanks. 
No isotopic uranium or isotopic thorium was found in these blanks with the following 
exceptions:

Equipment Blank ID
Sampling

Date Isotope Concentration Associated Samples

EB103009-GWA4 10/30/09 Uranium-233/234 0.0272 pCi/L No associated samples in this SDG

EB110209-GWA3 11/2/09 Uranium-233/234
Uranium-238

0.067 pCi/L 
0.035 pCi/L

M-147B
M-147009B

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

Filter Blank ID
Sampling

Date Isotope Concentration Associated Samples

FiltB092509-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.

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:
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Sample Isotope Lab DL (pCi/L) PQL (pCi/L) Flag A or P

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-141009B 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-138009B 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
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Sample Isotope Lab DL (pCi/L) PQL (pCi/L) Flag A or P

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 Aor P

All samples in SDG 239753 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.

VIII. 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

(Limits)
Difference

(Limits)Analyte M-141B M-141009B Flags A or P

Uranium-233/234 76.5 75.1 2 (<30) - - -

Uranium-235/236 2.85 2.95 3 (<30) - - -
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Analyte

Concentration (pCi/L)
RPD

(Limits)
Difference

(Limits) Flags A or PM-141B M-141009B

Uranium-238 49.2 50.7 3 (<30) - - -

Analyte

Concentration (pCi/L)
RPD

(Limits)
Difference

(Limits) Flags A or PM-138B M-138009B

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) - - -

Analyte

Concentration (pCi/L)
RPD

(Limits)
Difference

(Limits) Flags A or PM-138BDISS M-138009BDISS

Uranium-233/234 39.1 38.5 2 (<30) - - -

Uranium-235/236 1.03 1.10 7 (<30) - - -

Uranium-238 19.5 19.2 2 (<30) - - -

Analyte

Concentration (pCi/L)
RPD

(Limits)
Difference

(Limits) Flags A or PM-147B M-147009B

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

SDG Sample Isotope Flag Aor P 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-147009B Uranium-233/234 None P Minimum detectable
Uranium-235/236 None activity

239753 EB110209-GWA3 Uranium-238 None P Minimum detectable
activity

V:\LOGIN\TRONOXNG\22232C59.TR4 9



SDG Sample Isotope Flag Aor P Reason (Code)

239753 M-141B
M-141009B
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

All isotopes reported below the 
PQL.

J (all detects) A Sample result verification 
(PQL) (sp)

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

V:\LOGIN\TRONOXNG\22232C59.TR4 10



Tronox Northgate Henderson
LDC #: 22232C59 VALIDATION COMPLETENESS WORKSHEET
SDG #: 239753_____________ Stage ^
Laboratory: GEL Laboratories LLC

Date: I? ~ 21- 0? 
Page: | of I 

Reviewer: rfCr 
2nd Reviewer: V

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.

ValiHatirm Arp a Cnmmpnte

I. Technical holding times A Sampling dates: ^ 3 “ "t'U'r0<jC[rU II-

Ila. Initial calibration A

tlb. Calibration verification A

III. Blanks SW

IVa. Matrix Spike/(Matrix Spike) Duplicates A MS /duP

IVa. Laboratory control samples A LCS

V. Tracer Recovery A
VI. Minimum Detectable Activity (MDA) sW

VII. Sample result verification A -w'

VIII. Overall assessment of data A

IX. Field duplicates SW x>z u 2 + ^ . i>r io+n p=f6-»rr

Y FiolH Hlanlfc SW kr ^ 3.100^0^- AZ (SVC: 3*786?)

Note: A = Acceptable
. N = Not provided/applicable

SW = See worksheet

Validated Samples:

~ ND = No compounc 
R = Rinsate 
FB = Field blank

. detected --/r',+ 6o<?9^-43 (W;/8*
ty= Duplicate 
TB = Trip blank 
EB = Equipment blank

^5^ * f&o&onoy-Cr^J (sna:

1 M-141B 11 M-138009BDISS 21 M-145BMS
U

31

2 M-141009B 12 M-137B 22 M-145BDUP 32

3 PB102309-A3 13 M-137BDISS 23 TRW 33

4 M-145B 14
4

M-128B 24 34

5 M-139B 15 E B103009-GWA4 25 35

6 M-146B 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 PB102309-A3MS
Th

29 39

10 M-138BDISS 20 PB102309-A3DUP 30 40

Notes:

22232C59W.wpd



VALIDATION FINDINGS CHECKLISTLDC #; 
SDG

Page: I of <3
Reviewer: M (-r

2nd Reviewer: ----- -

Method:Radiochemistry(EPA Method See c«v/e»" )

Validation Area Yes No NA Findings/Comments

L Technicat hotdffig times

All technical holding times were met /

IL Calibrairart ‘ ’

Were all instruments and detectors calibration as required? /
Were NIST traceable standards used for all calibrations? /

Was the check source identified by activity and radionuclide? /

Were check sources including background counts analyzed at the requiried 
frequency and within laboratory control limits? /
;...................... ; ■ ■ \ ' • •• .............. , ;.....................  , ............'......... ; ... ^v: . *

Were blank analyses performed as required? y ' ,

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

1%. Matrix apfkas: and Duplicates (J'',

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. y (
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. ,'

y

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

Were all duplicate sample duplicate error rations (DER) <1.42?. y

V, Laboratory control samples ' ' ' ' ' ' , ' '1 '5 , ' - ' 1 •

Was an LCS analyzed per analytical batch? y

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

y

VI,Swpfe-Chefrfcal/Carrteir'Rocovefy ' v ' ' ' .. r'\, '

Was a tracer/carrier added to each sample? y

Were tracer/carrier recoveries within the QC limits? y

Vft, Regionat Quality AsSurancSe atuS Quality Control ' > , ' '■ ' .. .

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

Vitt, Sample Resuit VerSteation " ' '

Were activities adjusted to reflect ail sample dilutions and dry weight factors 
applicable to level IV validation? y

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

RAD-EPA.IV version 1.0



LDC#:
SDG #: TVn&i

VALIDATION FINDINGS CHECKLIST Page:
Reviewer: M(V

2nd Reviewer:

Validation Area Yes No NA Fihdings/Comments

IX Overall assessment data

Overall assessment of data was found to be acceptable. /

Field duplicate pairs were identified in this SDG. / 1

Target analytes were detected in the field duplicates. y

Field blanks were identified in this SDG. y

Target analytes were detected in the field blanks. y

RAD-EPA.IV version 1.0
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LDC#: 3293 VALIDATION FINDINGS WORKSHEET
SDG#: Field Duplicates

METHOD: Radio Chemistry (Method: see cover)

N NA 
N NA

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

Page:_Lof_2_
Reviewer: M (r

2nd Reviewer: ^/\ ^

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

Compound 1 2 RPD Difference Limits (Parent Only)

U-233/234 76.5 75.1 2

U-235/236 2.85 2.95 3

U-238 49.2 50.7 3

V:\FIELD DUPLICATES\FD_inorganic\22232C59.wpd

Concentration (pCi/L) <s30) (pCi/L) (pCi/L) Qualifications

Compound 8 9 RPD Difference Limits (Parent Only)

Th-^ £30 0.0327 0.00817U 0.02453 (<0.03)

Th-232 0.019 0.0131U 0.0059 (<0.03)

U-233/234 40.9 41.6 2

U-235/236 1.20 1.53 24

U-238 20.7 20.9

V:\FIELD DUPLICATES\FDJnorganic\22232C59.wpd

Concentration (pCi/L) <s30) (pCi/L) (pCi/L) Qualifications

Compound 10 11 RPD Difference Limits (Parent Only)

U-233/234 39.1 38.5 2

U-235/236 1.03 1.10 7

U-238 19.5 19.2 2

V:\FIELD DUPLICATES\FDJnorganic\22232C59.wpd

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

Compound 16 17 RPD Difference Limits (Parent Only)

Th-228 0.017 0.00564U 0.01136 (<0.03)



LDC#: VALIDATION FINDINGS WORKSHEET
SDG#: Field Duplicates

METHOD: Metals (ERA Method 6010B/6020/7000)

NA
NA

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

Page: P of ^
Reviewer:

2nd Reviewer: I ^

Concentration (pCi/L) <s30) (pCi/L) (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 19.6 0

V:\FIELD DUPLICATES\FDJnorganic\22232C59.wpd
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LDC#: W33CS9 VALIDATION FINDINGS WORKSHEET Page: » of I
sdg #: Sample Calculation Verification Reviewer: M4r

2nd reviewer: i /-----
METHOD: Radiochemistry (Method: ^ee co >/g>r____________ )

Please see qualifications below for all questions answered “N“. Not applicable questions are identified as “N/A” 
uOn N/A Ha\/e results been reported and calculated correctly?
AO N N/A~ Are results within the calibrated range of the instruments?

Analyte results for__________it- I, U ' ?38_________________________ reported with a positive detect were recalculated
and verified using the following equation:

Activity = Recalculation:

(com • bckgrd cpmt / .
(2.22)(E)(Vol)(CF) [13219. )

\ ' IQOO . O )

Vo7= Volume [o .^H20<o) {O.BOO L) (V
CF = %R, Self-absorbance, abundance, ect.

W.19H pc;/c

# Sample ID Analyte

Reported 
Concentration 

( PC i/l )

Calculated 
Concentration 

( pc>‘/t_ )
Acceptable

(Y/N)

I I u-333 /dZH 74.S 74.-5 V

V'Zit/pzc, P-8Z 3.89

U' 938 H9- 2

7. II U- 333/P3M 38-5 38.5

U- 2Z</93(* I. IO I. |0

U-938 I9.5 I9. a 3

Note:

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



LDC Report# 22232D59

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

November 5, 2009

December 31, 2009

Soil

Isotopic Uranium & Isotopic Thorium 

Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 240560 

Sample Identification

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

V:\LOGIN\TRONOXNG\22232D59.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 III.

Field duplicates are summarized in Section VIII.

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

V:\LOGIN\TRONOXNG\22232D59.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\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.

II. 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.

III. 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:

Field Blank ID
Sampling

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.

V:\LOGIN\TRONOXNG\22232D59.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:

DUP ID 
(Associated 
Samples) Isotope RPD (Limits) Difference (Limits) Flag A or P

SA77-1OBDUP Thorium-230 28.9 (<20) _ J (all detects) A
(All samples in UJ (all non-detects)
SDG 240560)

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 A or P

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

SA77-1 OB Thorium-228 0.109 0.05 None P
Thorium-230 0.0999 0.05 None

SA77009-1 OB 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.
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VI. Sample Result Verification and Project Quantitation Limit

All isotopes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG 240560 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. Overall Assessment of Data

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

VIII. Field Duplicates

Samples 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:

Analyte

Concentration (pCi/g)
RPD

(Limits)
Difference

(Limits) Flags A or PSA77-1 OB SA77009-1 OB

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 1.17 9 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium > Data Qualification Summary - SDG 240560

SDG Sample Isotope Flag A or P 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

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22232D59 VALIDATION COMPLETENESS WORKSHEET
sdg #: 240560_____________ Stage 2B
Laboratory: GEL Laboratories LLC______

Date:
Page: I of I

Reviewer: MG'
2nd Reviewer:__i.

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.

ValiHatinn Area Comments

I. Technical holding times A Sampling dates: I I * S "

Ila. Initial calibration A
Mb. Calibration verification A
III. Blanks sw

IVa. Matrix Spike/(Matrix Spike) Duplicates SvJ /^S /vo P

IVa. Laboratory control samples A LCS

V. Tracer Recovery A

VI. Minimum Detectable Activity (MDA) sw

VII. Sample result verification N

VIII. Overall assessment of data A
IX. Field duplicates sw T>=

Y FiolH NanLc sw F8' F&W8o<?- SO ( ; P3&23 2)

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

Validated Samples. •
a\\ Soy

i SA77-0.5B ii 21 31

2 SA77-10B 12 22 32

3 SA77009-10B 13 23 33

4
b| fw

SA77-10BMS 14 24 34

5 SA77-1 OBDUP ^ 15 25 35

6 P15S 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC#: VALIDATION FINDINGS WORKSHEET
SPG#: Field Duplicates

METHOD: Radio Chemistry (Method: see cover)

(fVl NA Were field duplicate pairs identified in this SPG? 
q]N NA Were target analytes detected in the field duplicate pairs?

Page: I of f__
Reviewer:

2nd Reviewer: -------- -

Concentration (pCi/q) (*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 1.17 9

V:\FIELD DUPLICATES\FDJnorganic\22232D59.wpd



LDC Report# 22232E59

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase B 
Henderson, Nevada

November 11, 2009

December 31, 2009

Water

Isotopic Uranium & Isotopic Thorium 

Stage 2B

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 240965

Sample Identification

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

Investigation,
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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 III.

Field duplicates are summarized in Section VIII.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

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

II. 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.

III. 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:

Filter Blank ID
Sampling

Date Isotope Concentration Associated Samples

FiltB092509-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.
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Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

b. Laboratory Control Samples

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

c. Tracer Recovery

All tracer recoveries were within validation criteria.

V. Minimum Detectable Activity (MDA)

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

Sample Isotope Lab DL (pCi/L) PQL (pCi/L) Flag Aor P

M-122B 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 A or P

All samples in SDG 240965 All isotopes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. Overall Assessment of Data

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

VIII. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 240965

SDG Sample Isotope Flag A or P 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
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Tronox Northgate Henderson
LDC #: 22232E59 VALIDATION COMPLETENESS WORKSHEET
SDG #: 240965_____________ Stage 2B
Laboratory: GEL Laboratories LLC______

Date:
Page: ) of I

Reviewer: MG
2nd Reviewer: l/\-^

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 Comment?;

1. Technical holding times A Sampling dates: //- 11 - 0^

Ila. Initial calibration A

lib. Calibration verification A
III. Blanks A

IVa. Matrix Spike/(Matrix Spike) Duplicates A MS/oop

IVa. Laboratory control samples A LCS

V. Tracer Recovery A

VI. Minimum Detectable Activity (MDA)

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates n)

Y Fiolrl hlankc 5vU P<MV> Skuik »■ * PBI0930VA3 (SDS'. PZnzz)

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

F‘Ue*- SIamU
= ND = No compounds detected 

R = Rinsate 
FB = Field blank

r Fn+8
D = Duplicate 
TB = Trip blank 
EB = Equipment blank

A? (SD(S- : ? 3788 *)

Validated Samples:

1 M-122B ii 21 31

2 M-122BDISS 12 22 32

3 MM-122BMS 13 23 33

4 M-122BDUP ^ 14 24 34

5 THM-122BDISSMS 15 25 35

6 TK
M-122BDISSDUP 16 26 36

7 PSw 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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