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

LLLLLLLL&LLLL

ERM January 9, 2008
2525 Natomas Park Drive, Suite 350

Sacramento, CA 95833

ATTN: Ms. Maria Barajas-Albalawi

SUBJECT: BRC Tronox Parcel C/D, Data Validation
Dear Ms. Barajas-Albalawi
Enclosed are the final validation reports for the fractions listed below. These SDGs

were received on December 24, 2007. Attachment 1 is a summary of the samples
that were reviewed for each analysis.

LDC Project # 18016:

SDG # Fraction
TRNC/D-1RD, TRNC/D-2RD, Radium-226 & Radium-228, Isotopic Uranium &
TRNC/D-4RD Isotopic Thorium

The data validation was performed under EPA Level lll and Level IV guidelines.
The analyses were validated using the following documents, as applicable to each
method:

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

° EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste,
update 1, July 1992; update Il1A, August 1993; update Il, September
1994; update 11B, January 1995; update Ill, December 1996; update
A, April 1998
Please feel free to contact us if you have any questions.
Sincerely,

A Cusce «6«\

rlinda T. Rauto
Operations Manager/Senior Chemist

VALOGIN\ERM\BRC\TronoxCD\18016COV.wpd
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BRC Tronox Parcel C/D
Data Validation Reports
LDC# 18016

Radium-226 & Radium-228



LDC Report# 18016A29

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: BRC Tronox Parcel C/D
Collection Date: November 9, 2007

LDC Report Date: January 7, 2008

Matrix: Soil/Water

Parameters: Radium-226 & Radium-228
Validation Level: EPA Level Il

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): TRNC/D-1RD

Sample Identification

TSB-CR-07-0’
TSB-CR-07-10'
TSB-CJ-08-0'
TSB-CJ-08-0-FD
TSB-CJ-08-10’
TSB-CJ-04-0'
TSB-CJ-04-10’
TSB-CJ-07-0'
TSB-CJ-07-10’
TSB-CJ-03-0'
TSB-CJ-03-10’
RINSATE 1
TSB-CR-07-0'DUP

VALOGIN\ERM\BRC\TRONOX "™ 1\18016A29.ER3 1



Introduction

This data review covers 12 soil samples and one water sample listed on the cover
sheet. The analyses were per EPA Method 901.1/RICH Method RC5017 for soil
samples for Radium-226 and Radium-228, EPA Method 903.1/RICH Method RC5005
for water samples for Radium-226, and EPA Method 904.0/RICH Method RC5005 for
water samples for Radium-228.

The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the method stated above.

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

Blank results are summarized in Section .

Field duplicates are summarized in Section VIII.

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

VALOGIN\ERM\BRC\TRONOX™ 1\18016A29.ER3 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.

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

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

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

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

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

VALOGIN\ERM\BRC\TRONOX ~ 1\18016A29.ER3 3



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

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

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each detector and each radionuclide.
Self absorption factors were determined for each sample when applicable.
b. Continuing Calibration

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

Ill. Blanks

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

Sample "RINSATE 1" was identified as a rinsate. No contaminant concentrations were
found in this blank.

IV. Accuracy and Precision Data
a. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the
method.

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

b. Laboratory Control Samples

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

c. Chemical Recovery

All chemical recoveries were within validation criteria.

VALOGIN\ERM\BRC\TRONOX ™~ 1\18016A29.ER3 4



V. Minimum Detectable Activity

All minimum detectable activities met required detection limits.

VI. Sample Result Verification

Raw data were not reviewed for this SDG.

VIl. Overall Assessment of Data

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

VIIIi. Field Duplicates

Samples TSB-CJ-08-0' and TSB-CJ-08-0-FD were identified as field duplicates. No

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

Activity (pCi/g)
- | RPD
Isotope TSB-CJ-08-0’ TSB-CJ-08-0’-FD (Limits) Flag AorP
Radium-226 0.990 0.929 7 (<50)
Radium-228 1.62 1.60 1 (<50)

VALOGIN\ERM\BRC\TRONOX™ 1\18016A29.ER3




BRC Tronox Parcel C/D
Radium-226 & Radium-228 - Data Qualification Summary - SDG TRNC/D-1RD

No Sample Data Qualified in this SDG
BRC Tronox Parcel C/D
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG
TRNC/D-1RD
No Sample Data Qualified in this SDG
BRC Tronox Parcel C/D

Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG TRNC/D-
1RD

No Sample Data Qualified in this SDG

VALOGIN\ERM\BRC\TRONOX ™~ 1\18016A29.ER3 6



LDC #:

18016A29

SDG #._TRNC/D-1RD
Laboratory:_ Test America

S

Sarif v Radww-a%, Radium - 228

Wayev
METHOD: RacRm 226 (EPA Method 903.1/Method RICH-RC5005) Radium 228 (EPA Method 904.0/Method RICH-RC5005)

VALIDATION COMPLETENESS WORKSHEET
Level Il

(Epa reth ol ‘/mw*c—wﬂ)z

Date: 1~ 7-08

Page._jof |
Reviewer.__ M¢~
nd Reviewer,___\ A~

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

Validation Area Comments
l. Technical holding times A Sampling dates: - 9’ o7
fla. | Initial calibration A
llb. | Calibration verification A
Iil. | Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates A T) up
IVb. | Laboratory control samples A LCS
IVe. [ Chemical recovery A Wares omly
V. | Sample result verification N
VI. | Minimum dectectable activity (MDA) A
VII. | Overall assessment of data A
vill. | Field duplicates SW D= 3 +4
X/ | Field hianks NP R=12
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank

SW = See worksheet

Validated Samples:

FB = Field blank

EB = Equipment blank

1__| TSB-CR-07-0' S |41 |rsBcoos-10 S [21 31
2 | TSB-CR-07-10' 12 | RINSATE 1 22 32
3 | TsB-CcJ-08-0' 13| TSB-CR-07-0'DUP S |23 33
4 | TSB-CJ-08-0-FD 14 1| PRS 24 34
5 | TSB-CJ-08-10' 152 PBW 25 35
6 | TSB-CJ-04-0' 16 26 36
7 | TSB-CJ-04-10' 17 27 37
8 | TSB-CJ-07-0' 18 28 38
9 | TSB-CJ-07-10' 19 29 39
10 | TSB-CJ-03-0' 4120 30 40
Notes:

18016A29W.wpd



LDC #:_1801A99 VALIDATION FINDINGS WORKSHEET Page:_ [ of /
SDG #: TRES/D-jep ’ Field Duplicates Reviewer:__ /1 &
2nd reviewer:___{ ..
METHOD: Radiochemistry (Method:_See <oves )
CON_N/A Were field dupiicate pairs identified in this SDG?
ON NA Were target isotopes detected in the field duplicate pairs?
Activity ( PC3 /o )
d
Isotopes 2 2 RPD
Ra-226 0.9919 0.934 50)
Ra-27% [ 63 .66 () )
Activity ( )
Isotopes RPD
Activity ( )
Isotopes RPD
Activity ( )
Isotopes RPD

FLDUP.35

Version 1.0 (3/2/2000)



LDC Report# 18016B29

Laboratory Data Consultants, Inc.

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Data Validation Report

BRC Tronox Parcel C/D
November 12, 2007
January 7, 2008

Soll

Radium-226 & Radium-228
EPA Level lll & IV

TestAmerica, Inc.

Sample Delivery Group (SDG): TRNC/D-2RD

Sample Identification

TSB-CJ-02-0'**
TSB-CJ-02-10'**
TSB-CJ-01-0'**
TSB-CJ-01-10’**
TSB-CJ-01-0'-FD
TSB-CR-02-0'**
TSB-CR-02-10'**
TSB-CR-01-0'**
TSB-CR-01-10"**
TSB-CR-03-0’
TSB-CR-03-10°
TSB-CJ-05-0'**
TSB-CJ-05-10’
TSB-CJ-06-0’
TSB-CJ-06-0'-FD
TSB-CJ-06-10°
TSB-CR-01-0'DUP

**Indicates sample underwent EPA Level |V review

VALOGIN\ERM\BRC\TRONOX ™~ 1\18016B29.E34



Introduction

This data review covers 17 soil samples listed on the cover sheet. The analyses were
per EPA Method 901.1/RICH Method RC5017 for Radium-226 and Radium-228.

The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the method stated above.

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

Blank results are summarized in Section lIl.

Field duplicates are summarized in Section VIII.

Samples indicated by a double asterisk on the front cover underwent a EPA Level [V
review. A EPA Level lll review was performed on all of the other samples. Raw data

were not evaluated for the samples reviewed by Level lll criteria since this review is
based on QC data.

VALOGIN\ERM\BRCA\TRONOX ™~ 1\18016B29.E34 2



The following are definitions of the data qualifiers:

J+

J-

None

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

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

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

Indicates an estimated value.
Quality control indicates the data is not usable.
Presumptive evidence of presence of the constituent.

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

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

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

VALOGIN\ERM\BRC\TRONOX "~ 1\18016B29.E34 3



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

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

1l. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each detector and each radionuclide.
Self absorption factors were determined for each sample when applicable.
b. Continuing Calibration

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

IIl. 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 Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the
method.

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

b. Laboratory Control Samples

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

c. Chemical Recovery

All chemical recoveries were within validation criteria.

VALOGIN\ERM\BRC\TRONOX ~ 1\18016B29.E34 4



V. Minimum Detectable Activity

All minimum detectable activities met required detection limits.

VI. Sample Result Verification

All sample result verifications were acceptable for samples on which a EPA Level IV
review was performed. Raw data were not evaluated for the samples reviewed by Level
Il criteria.

VIl. Overall Assessment of Data

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

VIIl. Field Duplicates

Samples TSB-CJ-01-0'** and TSB-CJ-01-0’-FD and samples TSB-CJ-06-0' and TSB-CJ-

06-0'-FD were identified as field duplicates. No radium-226 or radium-228 was detected
in any of the samples with the following exceptions:

Activity (pCi/
RPD
Isotope TSB-CJ-01-0"** TSB-CJ-01-0°-FD (Limits) Flag AorP
Radium-226 1.05 117 11 (<50)
Radium-228 1.83 1.87 2 (<50)
Activity (pCi/q)
RPD
Isotope TSB-CJ-06-0’ TSB-CJ-06-0’-FD (Limits) Flag AorP
Radium-226 0.894 0.980 9 (<50)
Radium-228 1.76 1.52 15 (<50)

VALOGIN\ERM\BRC\TRONOX ™ 1\18016B29.E34 5



BRC Tronox Parcel C/D
Radium-226 & Radium-228 - Data Qualification Summary - SDG TRNC/D-2RD

No Sample Data Qualified in this SDG
BRC Tronox Parcel C/D
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG
TRNC/D-2RD

No Sample Data Qualified in this SDG
BRC Tronox Parcel C/D
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG TRNC/D-
2RD

No Sample Data Qualified in this SDG

VALOGIN\ERM\BRC\TRONOX ™~ 1\18016B29.E34 6



LDC #.__18016B29 VALIDATION COMPLETENESS WORKSHEET Date: (~7-08

SDG #:_TRNC/D-2RD Level lII/IV Page:_{ of |
Laboratory:_Test America Reviewer.___ Ay
2nd Reviewer:_\_~
91,4 Radium -J2¢, Rad.ym-238 (&’A HMeth qou. \/Rucn—ﬂc—sorr)

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: l-12-07
la. | Initial calibration A
Iib. | Calibration verification A
. Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates A Dup
IVb. | Laboratory control samples A LCS8
IVc. | Chemical recovery N
V. | Sample result verification A Not reviewed for Level Il validation.
VI. | Minimum dectectable activity (MDA) A
VII. | Overall assessment of data A
VIl | Field duplicates Sw D=3+S _D=u+ (5
X1\ | Field hlanks N /
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Level |V validation
_______all Soil
1 TSB-CJ-02-0" 11 |TSB-CR-03-10' 21 31
2 TSB-CJ-02-10"™* 12 |TSB-CJ-05-0™ 22 32
3 TSB-CJ-01-0™* 13 | TSB-CJ-05-10' 23 33
4 TSB-CJ-01-10™* 14 | TSB-CJ-06-0' 24 34
5 TSB-CJ-01-0'-FD 15 |TSB-CJ-06-0'-FD 25 35
6 TSB-CR-02-0™* 16 | TSB-CJ-06-10' 26 36
7 TSB-CR-02-10™* 17 |TSB-CR-01-0'DUP 27 37
8 | TsB-crR-01-0™* 18 | PB»S 28 38
9 TSB-CR-01-10"™* 19 29 39
10 | TSB-CR-03-0f 20 30 40
Notes:

18016B29W.wpd



LDC #: (8016 B 29 ' VALIDATION FINDINGS CHECKLIST
SDG #: TRNC/D -2RD

Method:Radiochemistry(EPA Method "IOLI/ RicH)-Re - §017

Page: | of 2
Reviewer: MG
2nd Reviewer:_{/~—

Validation Area : Yes | No { NA

All technical holding times were met.

Findings/Comments

Were all instruments and detectors calibration as required?

Was the check source identified by ac;t'ivity and radionuclide?

Were NIST traceable standards used for all calibrations? ' /

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

Were blank analyses performed as lieqdired? ./

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

Were a matrix spike (MS) analyzed fot Ieach matrix in this SDG? If no, indicate | | /
which matrix does not have an assogiated MS/MSD or MS/DUP Water.

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

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

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

Were all duplicate sample duplicate error rations (DER) <t#48% 2.79

v
Was an LCS analyzed per analytical batch? \/

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

Was a tracer/carrier added to each sample?

Were tracer/carrier recoveries within the QC limits?

Were performance evaluation (PE) samples performed? v v

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

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

applicable to level IV validation?

NEN

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.IV version 1.0



Page: 7«%{2&

LDC #:; 8016329 VALIDATION FINDINGS CHECKLIST '
SDG #: TRNC/D-2KD Reviewer:
2nd Reviewer:_|
Validation Area l Yes | No | NA Fihdings/Comments

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

|

Target analytes were detected in the field duplicates.

Field blanks were identified in this SDG.

"Target analytes were detected in the field blanks.

RAD-EPA.IV version 1.0



LDC #:_{801bB39 VALIDATION FINDINGS WORKSHEET Page:_J of |
Reviewer: &

SDG #: TRNC/D -2RD Field Duplicates
2nd reviewer:___ —

METHOD: Radiochemistry (Method:_ ol .(// RiCH-Re- 3017 )

GYON_N/A Were field duplicate pairs identified in this SDG?
CON _N/A Were target isotopes detected in the field duplicate pairs?

Activity ( P C+ %)

Isotopes 3 5/ RPD
Ra- 206 |.O5 11T 1 (£50)
Ra -228 1-83 1.87 a ()

Activity ( PC;/4 )
[

Isotopes 1Y {5 RPD
Ra-226 0.394 0.980 9 (z50)
Ra- 228 1-76 .52 15 () )

Activity ( )
Isotopes RPD
Activity ( )
Isotopes RPD

Version 1.0 (3/2/2000)

FLDUP.35
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VALIDATION FINDINGS WORKSHEET Page:_ ] of |
Sample Calculation Verification Reviewer: G

2nd reviewer: DA

LDC # 18016 1B29

SDG #:_TRMN¢/D -#Ry

METHOD: Radiochemistry (Method:_901.( /Rici-Re- 6017 )

Have results been reported and calculated correctly?.

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

Analyte results for b , Qa - 228 reported with a positive detect were recalculated

and verified using the following equation:

Recalculation: , '
. 1

(731 000)

Activity =

(cpm - bckgrd cpm)
(2.22)(E)(Voh)(CF)

. C.
E = Efficiency = .68 °F ‘/
Vol = Volume (9-99)(0.0{69‘) (0.3779( §3.3 ) . j :
- CF = %R, Self-absorbance, abundance, ect. ™ 3
Reported Calculated
Concentration Concentration Acceptable
# | - sampletd Analyte (PC4) (PCi/G ) (Y/N)
| l . . Ra-22¢ I-OBU 1.030 ' . Y
' Ra-229 1.9 |. 6B ]
ll N . !
i
Note:

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



LDC Report# 18016C29

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Sample Delivery Group (SDG):

Sample Identification

TSB-FR-01-0’
TSB-FR-01-10’
TSB-FJ-07-0
TSB-FJ-07-10
TSB-FJ-06-0’
TSB-FJ-06-0-FD
TSB-FJ-06-10"
TSB-FJ-05-0’
TSB-FJ-05-10’
TSB-DR-01-0'
TSB-DR-01-10’
TSB-DR-02-0’
TSB-DR-02-10"
TSB-DR-02-0'-FD
JB-NW DITCHO1-0’
JB-NW DITCHO1-10’
TSB-FR-01-0'DUP

VALOGIN\ERM\BRC\TRONOX~ 1\18016C29.ER3

BRC Tronox Parcel C/D
November 14, 2007
January 7, 2008

Soll

Radium-226 & Radium-228
EPA Level Il

TestAmerica, Inc.

TRNC/D-4RD



Introduction

This data review covers 17 soil samples listed on the cover sheet. The analyses were
per EPA Method 901.1/RICH Method RC5017 for Radium-226 and Radium-228.

The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the method stated above.

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

Blank results are summarized in Section lIl.

Field duplicates are summarized in Section VIII.

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

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.

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

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

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

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

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

VALOGIN\ERM\BRC\TRONOX ™~ 1\18016C29.ER3 2
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I. Technical Holding Times
All technical holding time requirements were met.

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

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each detector and each radionuclide.
Self absorption factors were determined for each sample when applicable.
b. Continuing Calibration

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

lll. Blanks

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

No field blanks were identified in this SDG.
IV. Accuracy and Precision Data
a. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the
method.

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.

VA\LOGIN\ERM\BRC\TRONOX ™~ 1\18016C29.ER3 3



V. Minimum Detectable Activity

All minimum detectable activities met required detection limits.

VI. Sample Result Verification

Raw data were not reviewed for this SDG.

VIl. Overall Assessment of Data

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

VIIl. Field Duplicates

Samples TSB-FJ-06-0’ and TSB-FJ-06-0'-FD and samples TSB-DR-02-0' and TSB-DR-02-

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

Activity (pCi/q)
RPD
Isotope TSB-FJ-06-0’ TSB-FJ-06-0’-FD (Limits) Flag AorP
Radium-226 0.946 0.950 0 (<50)
Radium-228 1.82 1.73 5 (<50)
Activity (pCi/q)
T | RPD
Isotope TSB-DR-02-0° TS$B-DR-02-0-FD (Limits) Flag AorP
Radium-226 1.10 0,979 12 (<50)
Radium-228 1.84 1.77 4 (=50)

VALOGIN\ERM\BRC\TRONOX ™~ 1\18016C29.ER3 4



BRC Tronox Parcel C/D
Radium-226 & Radium-228 - Data Qualification Summary - SDG TRNC/D-4RD

No Sample Data Qualified in this SDG
BRC Tronox Parcel C/D
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG
TRNC/D-4RD

No Sample Data Qualified in this SDG
BRC Tronox Parcel C/D
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG TRNC/D-
4RD

No Sample Data Qualified in this SDG

VALOGIN\ERM\BRC\TRONOX ™ 1\18016C29.ER3 5



LDC #:__18016C29 VALIDATION COMPLETENESS WORKSHEET Date:_|~7-98

SDG # _TRNC/D-4RD Level Il Page:_{ of |
Laboratory: Test America Reviewer._M&

2nd Revi :
@"A Radiom - 330, Radivm - 228 (EFA Meth 9ol. | / Q'CHﬂ?C—Gon) nd Reviewer,__ \_~—"
METHOD: Rad ; M o . ‘

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

Validation Area Comments
. Technical holding times A Sampling dates: I-14-0 7
lla. | Initial calibration A
lIb. | Calibration verification A
. | Blanks A
iVa. | Matrix Spike/(Matrix Spike) Duplicates A DU £
IVb. | Laboratory control samples A LCS
IVc. | Chemical recovery M
V. Sample result verification N
V1. | Minimum dectectable activity (MDA) A
VII. | Overall assessment of data A
Vil | Field duplicates aw D= §+6 D= 17 +i4
| x1vv_| Field blanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicabie R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: .
aill _so.l
1 TSB-FR-01-0' 11 |TSB-DR-01-10' 21 31
2 TSB-FR-01-10' 12 | TSB-DR-02-0' 22 32
3 TSB-FJ-07-0' 13 |TSB-DR-02-10' 23 33
4 TSB-FJ-07-10' 14 [TSB-DR-02-0'-FD 24 34
5 TSB-FJ-06-0' 15 |JB-NW DITCHO01-0' 25 35
6 TSB-FJ-06-0'-FD 16 |JB-NW DITCHO1-10' 26 36
7 TSB-FJ-06-10' 17 | TSB-FR-01-0'DUP 27 37
8 TSB-FJ-05-0' 18 ?B S 28 38
9 TSB-FJ-05-10' 19 29 39
10 | TSB-DR-01-0' 20 30 40
Notes:

18016C29W.wpd



VALIDATION FINDINGS WORKSHEET

LDC #:_ 18 O16C 29 Page:__t of |
SDG #:;_ TRNC/D -4RYp Field Duplicates Reviewer:___ M G
2nd reviewer: o
METHOD: Radiochemistry (Method:___ 7Ol | / RicH -Re- 85417,
%%N NfA Were field duplicate pairs identified in this SDG?
N_N/A Were target isotopes detected in the field duplicate pairs?
Activity ( PCi/o )
Isotopes 5 ? ¢ RPD
Ra- 226 0.946 0.950 o (£50)
Ra- 228 1-82 .73 s (})
Activity ( PC1 /ﬁ_ )
Isotopes |2 1y RPD
Ra- 22¢ 1. 10 0.979 12 (£50)
Ra- 238 .84 (.77 T 1')
Activity ( )
Isotopes RPD
Activity ( )
Isotopes RPD

FLDUP.35
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LDC Report# 18016A59

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Sample Delivery Group (SDG): TRNC/D-1RD

Sample Identification

TSB-CR-07-0’
TSB-CR-07-10°
TSB-CJ-08-0’
TSB-CJ-08-0'-FD
TSB-CJ-08-10’
TSB-CJ-04-0’
TSB-CJ-04-10’
TSB-CJ-07-0’
TSB-CJ-07-10’
TSB-CJ-03-0’
TSB-CJ-08-10’
RINSATE 1
TSB-CR-07-10'DUP
TSB-CJ-08-0'DUP
RINSATE 1DUP

VALOGIN\ERM\BRC\TRONOX "~ 1\18016A59.ER3

BRC Tronox Parcel C/D
November 9, 2007
January 8, 2008

Soil/Water

EPA Level llI

TestAmerica, Inc.

Isotopic Uranium & Isotopic Thorium



Introduction
This data review covers 13 soil samples and 2 water samples listed on the cover
sheet. The analyses were per Method RICH-RC5067 for Isotopic Uranium and Method
RICH-RC5087 for Isotopic Thorium.
The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) 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 beén
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.
Blank results are summarized in Section Il
Field duplicates are summarized in Section VIII.
Raw data were not reviewed for this SDG. The review was based on QC data.

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.

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

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

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

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

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

VALOGIN\ERM\BRC\TRONOX~ 1\18016A59,ER3 2



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

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

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.
b. Continuing Calibration

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

lll. Blanks

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

Sample "RINSATE 1" was identified as a rinsate. No isotopic uranium or isotopic thorium
contaminants were found in this blank.

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

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the
method.

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 with the following exceptions:

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

LCS U-235/236 135 (75-125) | All water samples in J+ (all detects) P
SDG TRNC/D-1RD

VALOGIN\ERM\BRC\TRONOX ™~ 1\18016A59.ER3 3



c. Tracer Recovery

All tracer recoveries were within validation criteria.

V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required detection limits.

VI. Sample Result Verification

Raw data were not reviewed for this SDG.

VIl. Overall Assessment of Data

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

VIIl. Field Duplicates

Samples TSB-CJ-08-0' and TSB-CJ-08-0'-FD were identified as field duplicates. No

isotopic uranium or isotopic thorium was detected in any of the samples with the
following exceptions:

Activity (pCi/q)
- RPD Difference
Isotope TSB-CJ-08-0’ TSB-CJ-08-0"-FD (Limits) (Limits) Flag AorP
Thorium-228 1.68 1.68 0 (=<50) -
Thorium-230 1.84 1.47 22 (<50) - - -
Thorium-232 1.39 1.93 33 (<50)
Uranium-233/234 0.395 0.173 - 0.22 pCi/g (<0.6) -
Uranium-238 0.329 0.507 - 0.18 pCi/g (<0.6)

VALOGIN\ERM\BRC\TRONOX ™~ 1\18016A59.ER3 4



BRC Tronox Parcel C/D
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG TRNC/D-
1RD

SDG Sample Isotope Flag AorP Reason

TRNC/D-1RD RINSATE 1 U-235/236 J+ (all detects) P Laboratory control
samples (%R)

BRC Tronox Parcel C/D
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG TRNC/D-1RD
No Sample Data Qualified in this SDG
BRC Tronox Parcel C/D

Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -
SDG TRNC/D-1RD

No Sample Data Qualified in this SDG

VALOGIN\ERM\BRC\TRONOX ™ 1\18016A59.ER3 5



LDC #.___18016A59 VALIDATION COMPLETENESS WORKSHEET Date: (~7- 08

SDG #___TRNC/D-1RD Level il Page:_j of |

Laboratory: Test America Reviewer._ 4¢&
2nd Reviewer.__w~
AR

METHOD: Isotopic Uranium (EPA-Method808/Method RICH-RC5067),Isotopic Thorium (Method RICH-RC-5087)

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

Validation Area Comments
1. | Technical holding times A Sampling dates: }1-9~07
lla._| initial calibration A
llb. | Calibration verification A
Ill._| Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates A DuP
Va. | Laboratory control samples Sw LCS
V. | Tracer Recovery A
V1. | Minimum Detectable Activity (MDA) A
VI. | Sample result verification N
VIIi. | Overall assessment of data A
. | Field duplicates Sw D=3+y
X__| Field hianks ND R 12
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 TSB-CR-07-0' 5 11 | TSB-CJ-03-10' S |21 31
2 TSB-CR-07-10' 12 A RINSATE 1 w |22 32
3 TSB-CJ-08-0' 13 |TSB-CR-07-10'DU P(m) S |23 33
4 TSB-CJ-08-0'-FD 14 TSB-CJ-OB—O'DUP(U wl: 24 34
5 TSB-CJ-08-10' 15; RINSATE 1DUP (U’Th) W |25 35
6 | TSB-CJ-04-0' 16 ' |PBS 26 36
7 | TSB-CJ-04-10' 17 PRW 27 37
8 TSB-CJ-07-0' 18 28 38
9 TSB-CJ-07-10' 19 29 39
10 | TSB-CJ-03-0' “120 30 40
Notes:

18016A59W.wpd



(0002/2/€) 01 uoisiap

Se'sO
siusuwo)
d/34vp +( e e (sei-57) 5<T [98e/sec-n | wore m <55 T
suonesyyijend se|dules pejejoossy snun) 9% edojos| e a1 5o 7

AN 1emMeInaY puz
S,7  smeiney
[ 10" | :ebey

'SUCREINO[BOB. 10} 138YSHIOM UOHEINOEOSY A| [oAST] 885 ¢ |qejdaooe synsas pejenojesal sl VIN N X

:AINO Al 13ATT

{%SG21-GZ Jo syl jonuoo ay) uiyum (4%) seusaooel Jusoled SO 18 Si9pM YINCNYA

£9As sy ul Aousnbayy paiinbel ay) e pazAfeue (59) sjdwes [onuoo Alojeloge| e sepn é

W/N. Se paynuspl ale suonsenb s|qeojjdde joN N, palemsue suofissnb |le 1o} mojsq suonesyiienb sas ssesy

L-Bes 3A-WD1F /1905 ~Bu-noig :POUIN) Ansiweyooipey :qOH 1IN

-

($07) sidwes [onuo) AioeioqeT WI-qHwl # Bas
L3THSHHOM SHNIANI4 NOLLYAITVA LS 91081 # 0a




VALIDATION FINDINGS WORKSHEET Page:_| of |

LDC #.__|801lb AR

SDG #:_TRANC/D - 10D Field Duplicates Reviewer:__M (s
2nd reviewer: | P
METHOD: Radiochemistry (Method: R1cH-R¢ - 5067 /Racn-)Re- 3 87
N_N/A Were field duplicate pairs identified in this SDG?
N _N/A Were target isotopes detected in the field duplicate pairs?
Activity ( PCY /oy )
J
Isotopes 3 L{ RPD
Th-223 [ 63 (6% 0 (¢59)
Tu-230 .84 (.47 22 (])
Tu-232 /.39 [.973 33 (V)
s
Activity ( P /0(}) b}/ 0(;1[\1[€r6‘4€€
Isotopes ) 3 "{ RPPp—
U- 233/234 0.395 0173 0.22 PG/ (£ 06 POL)
v U
U - 238 0.329 0.507 o1 4 ([ y )
Activity ( )
Isotopes RPD
Activit_! { )
Isotopes RPD

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



LDC Report# 18016B59

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Sample Delivery Group (SDG):

Sample Identification

TSB-CJ-02-0’**
TSB-CJ-02-10'**
TSB-CJ-01-0'**
TSB-CJ-01-10'**
TSB-CJ-01-0-FD
TSB-CR-02-0'**
TSB-CR-02-10"**
TSB-CR-01-0'**
TSB-CR-01-10"**
TSB-CR-03-0’
TSB-CR-03-10°
TSB-CJ-05-0'**
TSB-CJ-05-10’
TSB-CJ-06-0’
TSB-CJ-06-0'-FD
TSB-CJ-06-10°
TSB-CR-01-0’'DUP

BRC Tronox Parcel C/D

November 12, 2007

January 8, 2008

Soil

Isotopic Uranium & Isotopic Thorium
EPA Level lll & IV

TestAmerica, Inc.

TRNC/D-2RD

**Indicates sample underwent EPA Level |V review

VALOGIN\ERM\BRC\TRONOX ™ 1\18016B59.E34



Introduction

This data review covers 17 soil samples listed on the cover sheet. The analyses were
per Method RICH-RC5067 for Isotopic Uranium and Method RICH-RC5087 for Isotopic
Thorium.

The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the method stated above.

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

Blank results are summarized in Section il

Field duplicates are summarized in Section VIII.

Samples indicated by a double asterisk on the front cover underwent a EPA Level [V
review. A EPA Level Ill review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level lll criteria since this review is
based on QC data.

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.

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

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

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

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

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

VALOGIN\ERM\BRC\TRONOX ™ 1118016B59.E34 2



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

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

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.

lll. 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) and matrix spike duplicate (MSD) analyses were not required by the
method.

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.

VALOGIN\ERM\BRC\TRONOX ™~ 1\18016B59.E34 3



V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required detection limits.

VI. Sample Result Verification

All sample result verifications were acceptable for samples on which a EPA Level |V
review was performed. Raw data were not evaluated for the samples reviewed by Level
Il criteria.

Vil. Overall Assessment of Data

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

VIIl. Field Duplicates

Samples TSB-CJ-01-0"** and TSB-CJ-01-0’-FD and samples TSB-CJ-06-0’ and TSB-CJ-

06-0'-FD were identified as field duplicates. No isotopic uranium or isotopic thorium was
detected in any of the samples with the following exceptions:

Activity (pCi/g)
RPD Difference
Isotope TSB-CJ-01-07** TSB-CJ-01-0-FD (Limits) (Limits) Flag AorP
Thorium-228 1.47 1.63 10 (<50)
Thorium-230 1.33 1.55 15 (<50)
Thorium-232 1.58 1.28 21 (<50)
Uranium-233/234 0.529 0.533 - 0.00 pCi/g (<0.6)
Uranium-235/236 0.0223 0.0164U - 0.01 pCi/g (<0.6)
Uranium-238 0.383 0.451 - 0.07 pCifg (<0.6)
Activity (pCi/q)
B RPD Difference
Isotope TSB-CJ-06-0’ TSB-CJ-06-0’-FD (Limits) (Limits) Flag AorP
Thorium-228 1.86 1.49 22 (=50) - - -
Thorium-230 0.868 0.802 8 (<50) - - -
Thorium-232 1.57 1.46 7 (<50) - - -

VALOGIN\ERM\BRC\TRONOX ™ 1\18016B59.E34 4



Activity (pCi/g)

RPD Difference
Isotope TSB-CJ-06-0’ TSB-CJ-06-0°-FD (Limits) (Limits) Flag AorP
Uranium-233/234 0.369 0.292 - 0.08 pCi/g (<0.6) - -
Uranium-238 0.251 0.186 - 0.06 pCi/g (=<0.6) - -

VALOGIN\ERM\BRC\TRONOX ™~ 1\18016B59.E34




BRC Tronox Parcel C/D
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG TRNC/D-
2RD

No Sample Data Qualified in this SDG
BRC Tronox Parcel C/D
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG TRNC/D-2RD

No Sample Data Qualified in this SDG
BRC Tronox Parcel C/D
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -
SDG TRNC/D-2RD

No Sample Data Qualified in this SDG

VALOGIN\ERM\BRC\TRONOX~ 1\18016B59.E34 6



LDC #.___18016B59 VALIDATION COMPLETENESS WORKSHEET Date:!-7- 08

SDG #.___TRNC/D-2RD Level III/IV Page:_lof |
Laboratory: Test America Reviewer,_M{&
2nd Reviewer.__ . .~

714

METHOD: Isotopic Uranium {(EPAMethod-868AViethod RICH-RC5067),Isotopic Thorium (Method RICH-RC-5087)

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

Validation Area Comments
I Technical holding times Sampling dates: {1-12-07
lla. | Initial calibration
lIb. | Calibration verification
Ill. | Blanks
Va. | Matrix Spike/(Matrix Spike) Duplicates Dup
Va. | Laboratory control samples LCS

V. Tracer Recovery

V1. ] Minimum Detectable Activity (MDA)

V1. | Sample result verification Not reviewed for Level lil validation.

VI, | Overall assessment of data

O\
[APE Rl =455 N N S BN

D= 3 +5 / D= IY ~15

IX. | Field duplicates

x| Field hlanks

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** indicates sample underwent Level IV validation
ail 50|
1 TSB-CJ-02-0"* 11 |TSB-CR-03-10' 21 31
2 TSB-CJ-02-10"™* 12 |TSB-CJ-05-0"* 22 32
3 TSB-CJ-01-0"** 13 |TSB-CJ-05-10' 23 33
4 TSB-CJ-01-10"* 14 |TSB-CJ-06-0' 24 34
5 TSB-CJ-01-0'-FD 15 |TSB-CJ-06-0'-FD 25 35
6 TSB-CR-02-0"* 16 |TSB-CJ-06-10' , N 26 36
(Tw. V)
7 TSB-CR-02-10™* 17 ITSB-CR-01-0'DUP 27 37
8 TSB-CR-01-0"** 18 ?ES 28 38
9 TSB-CR-01-10"* 19 29 39
10 | TSB-CR-03-0' 20 30 40
Notes:

18016B59W.wpd



LDC #: 18016 BE9 ' VALIDATION FINDINGS CHECKLIST Page:_| of 2
SDG #;__TRN¢/D- 2RD Reviewer:__ M &

2nd Reviewer:__| ~~—

Method:Radiochemistry(EPA Method R'CH-Rc- 5)067/ RiCH -RC— 5087

Validation Area : Yes | No | NA Findings/Comments

All technical holding times were met, - l/ -

Were all instruments and detectors calibration as required? \/

Were NIST traceable standards used for all calibrations? \/

Weas the check source identified by aéfivity and radionuclide? / l
Were check sources including backgrou'nd. counts analyzed at the requiried : /

frequency and within laboratory control limits?

Were blank analyses performed as r'eqL'Jired? \/ T .

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

Were a matrix spike (MS) analyzed for each matrix in this SDG? if no, indicate = |, /

which matrix does not have an associated MS/MSD.or MS/DUPCSoll ) Water. .

Were the MS percent recoveries (%R) within the QC limits? If the sample : /
concentration exceeded the spike concentration by a factor of 4 or more, no

action was taken.

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

Were all duplicate sample duplicate error rations (DER) <4234 :95 8

Was an LCS analyzed per analytical batch?

within the 75-125%

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

Was a tracer/carrier added to each sample?

Were tracer/carrier recoveries within the QC limits? ‘/ l

Were performance evaluation (PE) samples performed?

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

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

NN

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.IV version 1.0



LDC #: [8O(6B59 VALIDATION FINDINGS CHECKLIST |

SDG #: TRNC/D- JRD

Page: i of':z_
Reviewer:_M&

2nd Reviewer:_{ A

Validation Area

Fihdings/Comments

Field duplicate pairs were identified in this SDG.

Overall assessment of data was found to be acceptable.

Target analytes were detected in the field duplicates.

Field blanks were identified in this SDG.

"Target analytes were detected in the field blanks.

RAD-EPA.IV version 1.0



LDC #:_|8016B59 VALIDATION FINDINGS WORKSHEET

SDG #:_TRNP _9pg Field Duplicates Revli:;?:r.:_ﬁﬂ—«tog—l—
2nd reviewer:__ { o~
METHOD: Radiochemistry (Method: Rl "R¢-5067/ RiCH-R(H50¢€7
@N N/A Were field dgplicate pairs identiﬁed in this SDQ? _
N _N/A Were target isotopes detected in the field duplicate pairs?
Activity { PC+/5
Isotopes 3 ¢ 5’ RPD
Th- 298 | [ 47 .63 1o (£50)
Ty- 230 | .33 .55 s (1)
TW-23 2 .58 (.08 21 Q'/)
Activity ( P<i /6 ) by -o(.‘f{'e.»emq,
Isotopes . 3 ¢ g
0-233/93Y 0.521 0.533 0.00 (’C’/q ( 0.6 PCi/)
U-235/23¢6 0.0293 0.0l U |0.01 (] )
U-233 | 0.393 0.45 | 0.07 l. [
Activity ( PCi /} )
Isotopes 14 15 RPD
Th- 2086 /. 86 149 22 (‘50)
Th-230 | 0. 868 0. 202 8 )
Tu-232 (.57 ).46 7 &)
- Activity ( P% ) by difderence "
Isotopes |4 15 RRD— .
U-233/234 0.369 ©.292 |o0.08 P [(Zoc ecy)
U- 238 | 0.251 0.186 000 [* (| )

FLDUP.35

Version 1.0 (3/2/2000)
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LDC #:__[8016 BS9 VALIDATION FINDINGS WORKSHEET Page:__{ of |
SDG #:_TRNC/D -9RD Sample Calculation Verification Reviewer:___ 1 ¢
' 2nd reviewer: \_

METHOD: Radiochemistry (Method:_R\CH-Re- 5t Uo7/ RCH-Rey 5087

Please see qUaliﬁcations below for all questions answered "N". Not applicable questions are identified as "N/A".
YN NA Have results been reported and calculated correctly?.
N _N/A Are results within the calibrated range of the instruments?

Analyte results for ;Hi !, Tw-2238 reported with a positive detect were recalculated

and verified using the following equation:

) .o Recalculation: , '
e bekard 17/, _ <)
é.?&zﬁvﬁﬁ?gnpm) ( /ﬁ?'—'83> (/%8'%) x Lolgy = |[|. 830 PC:/

fizhevind (5.22)(0-25575)(1-034 ) (841¢) )

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

Activity =

Reported Calculated
Concentration Conceptration Acceptable
# Sample ID Analyte ' ( P“/y ( PC‘/qa/) (Y/N)
| ‘ Tw- 228 (.83 /.83 Y
_Tu- 230 .10 [. 19
il Tu- 233 - 63 1-63
, U-'233/234 0.640 0. 4|
: U- 235/23¢ 6.0219 0.0219
U. 238 06O 0.46L0 J
Note:

RECALC.35
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LDC Report# 18016C59

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: BRC Tronox Parcel C/D

Collection Date: November 14, 2007

LDC Report Date: January 8, 2008

Matrix: Soil

Parameters: Isotopic Uranium & Isotopic Thorium
Validation Level: EPA Level lli

Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): TRNC/D-4RD

Sample Identification

TSB-FR-01-0’
TSB-FR-01-10’
TSB-FJ-07-0’
TSB-FJ-07-10'
TSB-FJ-06-0’
TSB-FJ-06-0’-FD
TSB-FJ-06-10°
TSB-FJ-05-0’
TSB-FJ-05-10°
TSB-DR-01-0’
TSB-DR-01-10'
TSB-DR-02-0’
TSB-DR-02-10’
TSB-DR-02-0'-FD
JB-NW DITCHO1-0’
JB-NW DITCHO1-10°
TSB-FR-01-10'DUP
TSB-FJ-07-0'DUP

VALOGIN\ERM\BRC\TRONOX~ 1118016C59.ER3 1



Introduction
This data review covers 18 soil samples listed on the cover sheet. The analyses were
per Method RICH-RC5067 for Isotopic Uranium and Method RICH-RC5087 for Isotopic
Thorium.
The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the method stated above.
A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.
Blank results are summarized in Section .
Field duplicates are summarized in Section VIII.
Raw data were not reviewed for this SDG. The review was based on QC data.

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.

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

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

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

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

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

VALOGIN\ERM\BRC\TRONOX ™~ 1\18016C59.ER3 2



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

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

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.
b. Continuing Calibration

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

I1l. Blanks

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

No field blanks were identified in this SDG.
IV. Accuracy and Precision Data
a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the
method.

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.

VALOGIN\ERM\BRC\TRONOX~ 1\18016C59.ER3 3



V. Minimum Detectable Activity (MDA)

All minimum detectable activities met required detection limits.

VI. Sample Result Verification

Raw data were not reviewed for this SDG.

VIIl. Overall Assessment of Data

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

VIIL. Field Duplicates

Samples TSB-FJ-06-0' and TSB-FJ-06-0'-FD and samples TSB-DR-02-0' and TSB-DR-02-
0’-FD were identified as field duplicates. No isotopic uranium or isotopic thorium was
detected in any of the samples with the following exceptions:

Activity (pCi/q)
RPD Difference
Isotope TSB-FJ-06-0’ TSB-FJ-06-0-FD (Limits) (Limits) Flag AorP
Thotium-228 1.33 1.81 31 (=<50) - -
Thorium-230 0.904 1.07 17 (<50)
Thorium-232 1.33 1.39 4 (=<50) -
Uranium-233/234 0.455 0.360 0.10 pCi/g (<0.6)
Uranium-238 0.247 0.210 0.04 pCifg (<0.6)
Activity (pCi/q)
- RPD Difference
Isotope TSB-DR-02-0’ TSB-DR-02-0-FD (Limits) (Limits) Flag AorP
Thorium-228 1.65 1.47 12 (<50)
Thorium-230 1.06 1.11 5 (<50)
Thorium-232 1.57 1.33 17 (<50)
Uranium-233/234 0.584 0.355 - 0.23 pCifg (<0.6) -
Uranium-238 0.374 0.287 0.08 pCifg (<0.6)

VALOGIN\ERM\BRC\TRONOX ™ 1118016C59.ER3



BRC Tronox Parcel C/D
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG TRNC/D-
4RD
No Sample Data Qualified in this SDG
BRC Tronox Parcel C/D

Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary
- SDG TRNC/D-4RD

No Sample Data Qualified in this SDG
BRC Tronox Parcel C/D
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary -
SDG TRNC/D-4RD

No Sample Data Qualified in this SDG

VALOGIN\ERM\BRC\TRONOX "™ 1\18016C59.ER3 5



LDC #.___18016C59

SDG #.___TRNC/D-4RD

VALIDATION COMPLETENESS WORKSHEET
Level i

l.aboratory:_Test America

mL

METHOD: Isotopic Uranium (EPA-ethod-968/Method RICH-RC5067),Isotopic Thorium (Method RICH-RC-5087)

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

validation findings worksheets.

Validation Area Comments
I. | Technical holding times A Sampling dates: I 1-14- Q7
lla. | Initial calibration /\
llb. | Calibration verification A
.| Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates /A\ —DU P
IVa. | Laboratory control samples A LCS
V. Tracer Recovery A
V1. | Minimum Detectable Activity (MDA) A
Vil. | Sample result verification N
VIII. | Overall assessment of data A
iX. | Field duplicates SW D= 5+6 D= |9 +1M
L X 1 Field blanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: .
atl sgodl
1 | TSB-FR-01-0' 11 |TSB-DR-01-10' 21 31
2 TSB-FR-01-10' 12 | TSB-DR-02-0' 22 32
3 TSB-FJ-07-0' 13 |TSB-DR-02-10' 23 33
4 TSB-FJ-07-10" 14 |TSB-DR-02-0'-FD 24 34
5 TSB-FJ-06-0' 15 |JB-NW DITCHO1-0' 25 35
6 TSB-FJ-06-0'-FD 16 ]JB-NW DITCHO01-10' 26 36
7 TSB-FJ-06-10' 17 |TSB-FR-01-10'DUP (T h) 27 37
8 TSB-FJ-05-0' 18 |TSB-FJ-07-0'DUP (U ) 28 38
9 | TSB-FJ-05-10' 19 | PBRS 29 39
10 | TSB-DR-01-0' 20 30 40
Notes:

18016C59W.wpd

Date; | ~7-0g
Page._{ of {
Reviewer._M¢&-
2nd Reviewer._ \_.__~




LDC #:_| 8Ol CEY
SDG #: TR NC/D -1 RYy

VALIDATION FINDINGS WORKSHEET

Field Duplicates

METHOD: Radiochemistry (Method:_R'¢# -Rc- ';0677 RicH -R gL -5087

N _N/A
N _NA

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

Page:_ ( of |
MG

Reviewer:

2nd reviewer: { ~

Activity ( PC"/Q )
Isotopes =~ 6 RPD
Tu-228 .33 [.8] 31 (£50)
Th-230 O. 904 |.07 V7 ( l )
Th-232 1.33 .39 q ()
ety ( PCI/, ) by Aiffecence
Isotopes g [4 RPD—
U- 233/234 0.455 0.360 0.10 P/ (£ 0.6 PY,
U-238 0.947 0.210 o.04 | ’ C
Activity ( PCi/:)_()
isotopes |2 1y RPD
Th- 228 [.65 14T (2 (£50)
Th-230 [.OG [ 11 5 (| )
Th- 232 (.57 .33 17 (4 )
Activity ( f’C;/af) by oiéfevence
Isotopes 3 14 RPD- .
U-233/234 0.584 0.355 0.93 P4k (£ 0.6 PCY)
U-39 0.374 0.287 0.09 iv ( l u)

FLDUP.35
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