PrEFEPPRE

l l ll l l h l  LABORATORY DATA CONSULTANTS, INC.
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D

ERM April 10, 2008
2525 Natomas Park Drive, Suite 350

Sacramento, CA 95833

ATTN: Ms. Maria Barajas-Albalawi

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

were received on March 31, 2008. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 18529:

SDG # Fraction
F8A260145, Radium-226 & Radium-228, Isotopic Uranium & Isotopic Thorium
F8A290183

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

L EPA SW 846, Third Edition, Test Methods for Evaluating Solid
Waste, update 1, July 1992; update lIA, August 1993; update II,
September 1994; update IIB, January 1995; update Ill, December
1996, update [lIA, April 1998; 1B, November 2004; Update IV,
February 2007

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

Sincerely,

ot

Erlinda T. Rauto
Operations Manager/Senior Chemist

VALOGIN\ERM\BRC\TronoxH\18529COV.wpd



pdm'1S62581

SdNQ PUe "QSIW/SIN 8PRIOU! Jou Op §1uNoo Sidues asay | “(UOKEPIIEA ]| [9ADT BJB S|133 JALIO [[B) UOREPIEA Al [9AST S1BDIPUI S|j80 PapeyS

5 ojofo oloflojolo]JoJo]JoJofo olvel ezl el ez 2 oYL ol
6[t]s6fL]ef L] 6] |sonzvo]eoneco] €81062ved g
,_ 1 aial 80/12/¥0| 80/1L€/€0 | SY1092v8d 7
sfL]e|r]e6] ]| 6] |gonero] soneco| svioozves v
S Ml SMm mlis|im|[sim|]s|Im]sIm|s mlsmls|imlsim]sim , [OS/181BM - XLjEen
(s00s) | (so00s) | (2905) | (2808) | 3na a.o3y #90as oai

8zz-ey | 9zz-eY n |wnuoy)! 31va | 3iva

‘08 ‘o8] (e)
(H 199Jed X0UOI] D¥g | Ojusweldes-WY3T) 6258L# 0AT 02/08.

| Juswydeny

X3-sabed 8G1'¢




Laboratory Data Consultants,

Data Validation Report

Project/Site Name: BRC Tronox Parcel H
Collection Date: January 25, 2008

LDC Report Date: April 7, 2008

Matrix: Soil/Water

Parameters: Radium-226 & Radium-228
Validation Level: EPA Level lil & IV
Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): F8A260145

Sample Identification

TSB-HJ-01-10"**
TSB-HJ-09-0’
TSB-HJ-09-10"**
TSB-HJ-03-0'**
TSB-HJ-03-0'FD**
TSB-HJ-03-10"**
TSB-HR-03-0'**
TSB-HR-03-10"**
TSB-HJ-02-0’
TSB-HJ-02-10'**
TSB-HR-02-0’
TSB-HR-02-10’
TSB-HJ-11-0'**
TSB-HJ-11-10’
TSB-HJ-11-10'FD
TSB-HR-01-0’
TSB-HR-01-10’
TSB-HJ-01-0’
RINSATE-1
TSB-HJ-02-10'DUP

**|ndicates sample underwent EPA Level IV review

VALOGIN\ERM\BRC\TRONOXH\18529A29.E34 1
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Introduction

This data review covers 19 soil samples and one water sample listed on the cover
sheet. The analyses were per EPA Method 903.1/Method RICH-RC5005 for Radium-
226 and EPA Method 904.0/Method RICH-RC5005 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 lll.

Field duplicates are summarized in Section VIII.

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV
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 |l criteria since this review is
based on QC data.

VALOGIN\ERM\BRC\TRONOXH\18529A29.E34 2



The following are definitions of the data qualifiers:

J+

J-

uJ

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.

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

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

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

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

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\TRONOXH\18529A29.E34 3



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

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

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

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

Callibration 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 radium-226 or radium-228 was 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 with the following exceptions:

VALOGIN\ERM\BRC\TRONOXH\18529A29.E34 4



DUP ID

(Associated Samples) Isotope DER (Limits) Difference (Limits) Flag AorP
TSB-HJ-02-10'DUP Radium-228 2.60 (=<2.58) - J (all detects) A
(TSB-HJ-01-10"** UJ (all non-detects)
TSB-HJ-09-0’

TSB-HJ-09-10"**

TSB-HJ-03-0"**

TSB-HJ-03-0'FD**
TSB-HJ-03-10"**
TSB-HR-03-0'**
TSB-HR-03-10"**
T8B-HJ-02-0’
TSB-HJ-02-10'**
TSB-HR-02-0')

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

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.

VII. Overall Assessment of Data

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

VIll. Field Duplicates

Samples TSB-HJ-03-0'** and TSB-HJ-03-0'FD** and samples TSB-HJ-11-10’ and TSB-

HJ-11-10FD 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 Difference
Isotope TSB-HJ-03-07** TSB-HJ-03-0’'FD** (Limits) (Limits) Flag AorP
Radium-226 1.12 1.05 - 0.07 (=<1.00)

VALOGIN\ERM\BRC\TRONOXH\18529A29.E34 5



Activity (pCi/g)

RPD Difference
Isotope TSB-HJ-03-0'** TSB-HJ-03-0’'FD** (Limits) (Limits) Flag AorP
Radium-228 1.55 1.57 - 0.02 (<2.00) - -
Activity (pCi/q)
RPD Difference
Isotope TSB-HJ-11-10’ TSB-HJ-11-10'FD (Limits) (Limits) Flag AorP
Radium-226 2.32 1.55 - 0.77 (<1.00) - -
Radium-228 1.59 1.59 - 0.00 (<2.00) - -

VALOGIN\ERM\BRC\TRONOXH\18529A29.E34



BRC Tronox Parcel H
Radium-226 & Radium-228 - Data Qualification Summary - SDG F8A260145

SDG

Sample

Isotope

Flag

AorP

Reason

F8A260145

TSB-HJ-01-10**
TSB-HJ-09-0’
TSB-HJ-09-10**
TSB-HJ-03-0"**
TSB-HJ-03-0'FD**
TSB-HJ-03-10"**
TSB-HR-03-0"**
TSB-HR-03-10**
TSB-HJ-02-0'
TSB-HJ-02-10"**
TSB-HR-02-0'

Radium-228

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

Duplicate analysis
(DER)

BRC Tronox Parcel H

Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG
F8A260145

No Sample Data Qualified in this SDG

BRC Tronox Parcel H

Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG
F8A260145

No Sample Data Qualified in this SDG

VALOGIN\ERM\BRC\TRONOXH\18529A29.E34
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LDC #:__18529A29 VALIDATION COMPLETENESS WORKSHEET Date: 4-4-0%

SDG #: F8A260145 Level lII/IV Page:_| of 1 _
Laboratory:_Test America Reviewer._ MG
2nd Reviewer._ \/ ™~

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

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: l- 26 - 08
lia. | Initia calibration A
llb. { Calibration verification A
Ill. | Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates Sw DUP
IVb. | Laboratory control samples A LcS
IVe. | Chemical recovery A
V. | Sample result verification A Not reviewed for Level Il validation.
VI. | Minimum dectectable activity (MDA) A
VII. | Overall assessment of data A
VIil. | Field duplicates Sw D=y +9g . D= I+15
XIV__| Field hlanks Np R= 19
Note: A = Acceptable ND = No compounds detected D = Dupiicate
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
1 ‘ TSB-HJ-01-10"** 5 |1 [ TSB-HR-02-0' S |21 ( PRSI 31
2 | rsB-nuos0 12 Y|TsB-HR-02-10 24 PBs2 32
3 ' TSB-HJ-08-10™* 13 J TSB-HJ-11-0™* 23 3 PEwW 33
4 l TSB-HJ-03-0" W 14 ¢ TSB-HJ-11-10" 24 34
5 ‘ TSB-HJ-03-0'FD %x— 159’ TSB-HJ-11-10'FD 25 35
6 l TSB-HJ-03-10' )Q*’ 163 TSB-HR-01-0' 26 36
7 : TSB—H}B-OS-O'** 17 > TSB-HR-01-10' 27 37
8 ! TSB-HR-03-10™* 18 2 TSB-HJ-01-0' \ 28 38
9 I TSB-HJ-02-0' 19 3 RINSATE-1 w29 39
10 { TSB-HJ-02-10"™* v |20 ! TSB-HJ-02-10'DUP S |30 40
Notes:

18529A29W.wpd



IDC #: |B539A29 ' VALIDATION FINDINGS CHECKLIST Page:_l of 2

SDG #:_ EFPAZeOI4S Reviewer:
. 2nd Reviewer:

Method:Radiochemistry(EPA Method ¢ee ecovev )

l Validation Area Yes | No { NA Findings/Comments

|

All technical holding times were met.

Were all instruments and detectors calibration as required?

Were NIST traceable standards used for all calibrations?

Were check sources including background counts analyzed at the requiried

Wes the check source identified by ac.:t'ivity and radionuclide? \/
frequency and within laboratory control limits?

Were blank analyses performed as feqliired?

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

Were a matrix spike (MS) analyzed fot each matrix in this SDG? f indicate . |, /
which maitrix does not have an assoc;i;a,t'ec‘i MS/MSD .or MS/DUP¢Sail/ @. .

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 rati;:ms (DER) <++427% .52

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?

ier recoveries within the QC limits?

Were tracer/c

Were performance evaluation (PE) samples performed?

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

applicable to level IV validation?

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

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.IV version 1.0



LDC #: (85294 99 VALIDATION FINDINGS CHECKLIST Page: 2 of &

SDG #: F&Az26045 Reviewer:
2nd Reviewer:

R e - = -7
Validation Area Yes | No | NA Fihdings/Comments 1

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.V version 1.0
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LDC #: [B527A29 VALIDATION FINDINGS WORKSHEET Page:_ | of ]
SDG #: F2A60WMS Field Duplicates Reviewer:__ &

2nd reviewer: —

METHOD: Radiochemistry (Method: €€ covev )

Were targetwi*éotopes detected in the field duplicate palrs’7

Activity ( Pc;/}r) by d i f{erence
Isotopes A g RRB—
Ra- 296 (.12 (.05 0.01 P (2 1,00 r&i4)
Ra- 929 |.55 /.57 002 | (200 })

ActlvlgL_(__PC"/% ) by oA iffevence "

Isotopes 1y |15 _RPD—
Ra-220 2.3 [.5§ 0.17 P4 (£ .00 PC:/,,)"
[/] Y

Ra-228 l-59 1-59 000 | (£2.00 })
Activgy( ) .

Isotopes . RPD

i .

Activity ( )

Isotopes _ RPD

FLDUP.35 Version 1.0 (3/2/2000)
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LDC #: [84529A29

SDG #: FRAZ6OIHE Sample Calculation Verification

METHOD: Radiochemistry (Method: €€ coves )

VALIDATION FINDINGS WORKSHEET

Page:_ | of [
Reviewer:
2nd rv_eviewer:

G

Please see qualifications below for all questions answered "N". Not applicable questions are identified as “N/A™.

N N/A Have results been reported and calculated correctly?.
Y) N N/A Are results within the calibrated range of the instruments?
Analyte results for __# \ Ra - 226
and verified using the following equation:

reported with a positive detect were recalculated

Activity = . .o Recalculation: .
(cpm - bekgrd cpm) (370 ) _ {27 o
(2.22)(E) (Vol) (CF) | /50 ( /G ° ) ) .57 - 1.2 pCI/}
E = Effici (9.23) (2.573 ) Lo " 1.0000
oy Sl ) (2:573) ((Lotg) (1o2) |
- CF = %R, Self-absorbance, abundance, ect.
Reported Calculated
; Concentration Concentration Accoptable
# - sample ID Lo Analyte (*¢/y ) (P /a ) (Y/N)
j U
I I . Ra- 226 1-37 (.37 Y
' Ra ~ 328 42 (.42 J
I A ' 1
1
Note:

RECALC.35

Version 1.0 (3/2/2000)
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LDC Report# 18529829

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-HJ-10-0'
TSB-HJ-10-10’
TSB-HR-06-0’
TSB-HR-06-0'FD
TSB-HR-06-10’
TSB-HJ-08-0°
TSB-HJ-08-10’
TSB-HR-05-0’
TSB-HR-05-10’
RINSATE-2
TSB-HR-05-10'DUP

VALOGIN\ERM\BRC\TRONOXH\18529B29.ER3

BRC Tronox Parcel H
January 28, 2008

April 7, 2008

Soil/Water

Radium-226 & Radium-228
EPA Level lll & IV
TestAmerica, Inc.

: F8A290183



Introduction
This data review covers 10 soil samples and one water sample listed on the cover
sheet. The analyses were per EPA Method 903.1/Method RICH-RC5005 for Radium-
226 and EPA Method 904.0/Method RICH-RC5005 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 lll.
Field duplicates are summarized in Section ViIl.
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.

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.

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\TRONOXH\18529B29.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 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.

I1l. Blanks

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

Sample "RINSATE-2" was identified as a rinsate. No radium-226 or radium-228 was 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\TRONOXH\18529B29.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.

VIII. Field Duplicates

Samples TSB-HR-06-0' and TSB-HR-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/g)
RPD Difference
Isotope TSB-HR-06-0" TSB-HR-06-0'FD (Limits) (Limits) Flag AorP
Radium-226 0.711 0.698 - 0.013 (<1.00)
Radium-228 1.63 1.17 - 0.46 (<2.00)

VALOGIN\ERM\BRC\TRONOXH\18529B29.ER3 4



LDC #:__18529B29 VALIDATION COMPLETENESS WORKSHEET Date:_H-4-93

SDG #:_F8A290183 Level lli Page: | of |
Laboratory:_Test America Reviewer: MG
2nd Reviewer:_\/"~"

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

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: 1-29-08%
lla. | Initial calibration A
lib. | Calibration verification A
.| Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates A Due
IVb. | Laboratory control samples A LCS
IVc. | Chemical recovery A
V. Sample result verification N
V1. | Minimum dectectable activity (MDA) A
VII. | Overali assessment of data A
Vill. | Field duplicates Sw D=7 +y
XV Eield hlanks ND R= 10
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: Q’t\}%
B M)
1 TE ?—HJ-1 0-0' S 11 T%%—HR-05-1 0'DUP S 21 31
2 | TB$-HU-10-10 12 1] PRS 22 32
3 TB$-HR-06-0' 13 9 rPaw 23 33
4 TB$-HR-06-0'FD 14 24 34
5 | TB$-HR-06-10' 15 25 35
6 TELS -HJ-08-0' 16 26 36
7 T*E -HJ-08-10' 17 27 37
8 TllZ\S-HR-05-O' 18 28 38
9 T& b-HR-05-10' v |19 29 39
109 RINSATE-2 w |20 30 40
Notes: Iv TSB-H
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LDC #:__19529 B 29 VALIDATION FINDINGS WORKSHEET

SDG #:._F8A 290183 Field Duplicates
METHOD: Radiochemistry (Method:___S€ée  cove« )

YN N/A........Were field duplicate. pairs.identified in.this SDG?2

Page:_{ of |
Reviewer:

2nd reviewer: \~—

N_N/A Were target isotopes detected in the field duplicate pairs?

Activity ( P€1 /4 by difference
[/
Isotopes ES y RPD
Ra - 396 Q.711 0.698 o.mgf’“/;L (£ 1.00 P%]
Ra- 229 1. L3 1.\ 7 0.46 l« (_$9-°0 { )
Activity ( )
Isotopes RPD
Activity ( )
Isotopes RPD
Activity ( )
Isotopes RPD

FLDUP.35

Version 1.0 (3/2/2000)



LDC Report# 18529A59

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 ldentification

TSB-HJ-01-10"**
TSB-HJ-09-0°
TSB-HJ-09-10"**
TSB-HJ-03-0'**
TSB-HJ-03-0'FD**
TSB-HJ-03-10"**
TSB-HR-03-0'**
TSB-HR-03-10'**
TSB-HJ-02-0°
TSB-HJ-02-10"**
TSB-HR-02-0’
TSB-HR-02-10'
TSB-HJ-11-0'**
TSB-HJ-11-10’
TSB-HJ-11-10°FD
TSB-HR-01-0’
TSB-HR-01-10'
TSB-HJ-01-0’
RINSATE-1
TSB-HJ-02-10'DUP

BRC Tronox Parcel H

January 25, 2008

April 4, 2008

Soil/Water

[sotopic Uranium & Isotopic Thorium
EPA Level lll & IV

TestAmerica, Inc.

: FBA260145

TSB-HJ-01-0'DUP
RINSATE-1DUP

**|ndicates sample underwent EPA Level IV review

VALOGIN\ERM\BRC\TRONOXH\18529A59.E34



Introduction

This data review covers 20 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 been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

Blank results are summarized in Section lll.

Field duplicates are summarized in Section VIil.

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV
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 Il criteria since this review is
based on QC data.

VALOGIN\ERM\BRC\TRONOXH\18529A59.E34 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.

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\TRONOXH\18529A59.E34 3



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

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

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

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

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

I1l. Blanks

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

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

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

Matrix spike (MS) 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\TRONOXH\18529A59.E34 4



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 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.

VIll. Field Duplicates

Samples TSB-HJ-03-0'** and TSB-HJ-03-0'FD** and samples TSB-HJ-11-10’ and TSB-

HJ-11-10'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-HJ-03-0"** TSB-HJ-03-0'FD** (Limits) (Limits) Flag AorP
Uranium-233/234 117 0.990 - 0.18 (<1.00) - -
Uranium-235/236 0.0299 0.0624 - 0.03 (<1.00) - -
Uranium-238 0.976 1.06 - 0.08 (=<1.00) - -
Thorium-228 1.58 2.15 31 (<50) - - -
Thorium-230 0.959 1.37 35 (<50) - - -
Thorium-232 1.74 2.13 20 (<50) - - -
Activity (pCi/q)
RPD Difference
Isotope TSB-HJ-11-10’ TSB-HJ-11-10°FD (Limits) (Limits) Flag AorP
Uranium-233/234 2.68 1.36 - 1.32 (=<1.00) J (all detects) A
Uranium-235/236 0.110 0.0167U - 0.09 (<1.00) - -
Uranium-238 1.79 1.30 - 0.49 (<1.00) - -

VALOGIN\ERM\BRC\TRONOXH\18529A59.E34 5



Activity (pCi/g)
RPD Difference
Isotope TSB-HJ-11-10’ TSB-HJ-11-10'FD (Limits) (Limits) Flag AorP
Thorium-228 2.09 1.87 11 (<50) - - -
Thorium-230 3.02 1.49 68 (<50) - J (all detects) A
Thorium-232 1.62 1.99 20 (<50) - - -

VALOGIN\ERM\BRC\TRONOXH\18529A59.E34 6




BRC Tronox Parcel H
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG F8A260145

TSB-HJ-11-10'FD

SDG Sample Isotope Flag AorP Reason
F8A260145 TSB-HJ-11-10' Uranium-233/234 J (all detects) A Field duplicates
TSB-HJ-11-10'FD (Difference)
F8A260145 TSB-HJ-11-10' Thorium-230 J (all detects) A Field duplicates (RPD)

BRC Tronox Parcel H
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary -
SDG F8A260145

No Sample Data Qualified in this SDG

BRC Tronox Parcel H
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary - SDG

F8A260145

No Sample Data Qualified in this SDG

VALOGIN\ERM\BRC\TRONOXH\18529A59.E34




A

LDC #:___18529A59 VALIDATION COMPLETENESS WORKSHEET Date: 4-4-09

SDG#____F8A260145 Level IV Page: | of |
Laboratory: Test America Reviewer,_M &
2nd Reviewer:_\/\~~

MY

METHOD: Isotopic Uranium (EPA-Methed-868/AViethod 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: [-26-08
lla. | nitial calibration A
llb. | Calibration verification A
1. | Blanks A
IVa. | Matrix Spike/(Matrix Spike) Duplicates A Duf
IVa. | Laboratory control samples /A\ LCS
V. Tracer Recovery A
VI. | Minimum Detectable Activity (MDA) A
VII. | Sample result verification A Not reviewed for Level il validation.
VI, | Overall assessment of data A
IX. | Field duplicates Sw D= H+5 D= (41§
x| Field blanks ND R= 19
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
1 TSB-HJ-01-10"* S |11 |rsB-HR-02-0 S |21 [TSB-HJ-01-0DUP S a1
2 TSB-HJ-09-0' 12 |TSB-HR-02-10' 22 2 RINSATE-1DUP w [32
3 | TSB-HJ-09-10"* 13 |[TSB-HJ-11-0™* 23|l PRS 33
4 TSB-HJ-03-0' Ll 14 | TSB-HJ-11-10' 24 2 PR W 34
5 TSB-HJ-03-0'FD *‘* 15 | TSB-HJ-11-10'FD 25 35
6 TSB-HJ-03-10' ¥ 16 | TSB-HR-01-0' 26 36
7 TS B-H&}-OS-O'** 17 |TSB-HR-01-10' 27 37
8 TSB-HR-03-10"* 18 |TSB-HJ-01-0' v 128 38
9 TSB-HJ-02-0' 19 2 RINSATE-1 W |29 39
10 | TSB-HJ-02-10™* v |20 |TSB-HJ-02-10DUP S |30 40
Notes:

18529A59W.wpd



BRC Tronox Parcel H
Radium-226 & Radium-228 - Data Qualification Summary - SDG F8A290183

No Sample Data Qualified in this SDG
BRC Tronox Parcel H
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG
F8A290183
No Sample Data Qualified in this SDG
BRC Tronox Parcel H

Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG
F8A290183

No Sample Data Qualified in this SDG

VALOGIN\ERM\BRC\TRONOXH\18529829.ER3 5



IDC #:__[2529A519 | VALIDATION FINDINGS CHECKLIST Page:_| of &

SDG #: F8A 260 \45 Reviewer:_ M
: 2nd Reviewer:_ \~—

Method:Radiochemistry(EPA Method S€e covev )

Validation Area Yes | No | NA Findings/Comments

All technical holding times were met.

Were all instruments and detectors calibration as required?

Were NIST traceable standards used for all calibrations?

Was the check source identified by ac;fivity and radionuclide?

\x'\

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

Were blank analyses performed as rleqL'Jired?

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

Were a matrix spike (MS) analyzed fot each matrix in this SDG? I no, indicate . |. /
which matrix does not have an assoc,:ilafed MS/MSD or MS/DUP. ater, ‘
Were the MS percent recoveries (%R) within the QC limits? If the sample ' /

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

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

Were all duplicate sample duplicate error rations (DER) <td2% J.58

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 performance evaluation (PE) samples performed? : \/

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

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

Were tracer/carrier recoveries within the QC limits? ’

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

RAD-EPA.IV version 1.0



LDC#:___ [9 529A59 VALIDATION FINDINGS CHECKLIST Page: & of 2

SDG #:_F8AR60 145 Reviewer: ,.
2nd Reviewer:_\/\

Validation Area ' ' Fihdings/Comments

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG. \/ '

Target analytes were detected in the field duplicates; :

Field blanks were identified in this SDG. /

"Target analytes were detected in the field blanks. \/

RAD-EPA.IV version 1.0



LDC #: [8829A519
SDG #:. F8A 260145

METHOD: Radiochemistry (Method:

VALIDATION FINDINGS WORKSHEET

Field Duplicates

S€e covev

Page:_ | of

Reviewer: 1

2nd reviewer: A/

NA......Were field duplicate pairs.identified in.this. SDG2

Were target isotopes detected in the field duplicate"p'é‘li'rs;?"

Activity ( fc:/@ ) by diffevence
Isotopes 4 4 -RPD-
U -233/234 LT 0.990 [ 9. P (£1.00 P%Z)
U- 235/33¢ 0.0399 0.0624 |p.03 |" ( u)
U-238 0.97¢ oo loos | (| )
Activity ( Fc:/q )
Isotopes Yy ' ' RPD
Th-228 .58 2.15 3 (éso)
Tu-230 0.959 1-37 3 ()
Th-232 [-74 2.13 20 (1§ )
T Ll 0 en s,
an{ohl ) A,
U-233/934 2.69 [-36 132 "% (£ 100 T ) Toer/A
V-235/230 0.110 00167 oot | (| )
U-238 1.79 (30 low J ()
Activity ( PC;/Z\ ) Qo) (m‘.‘reM omly
Isotopes 4 15 RPD
Th-228 2.09 (.87 n_(£59)
Th-230 3.02 [.49 8 (| ) TAt/A
Th -232 [. 62 [.99 20 (,L )

FLDUP.35
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Page:__ | of |
Reviewer._ ¢1&
and reviewer:___ "

VALIDATION FINDINGS WORKSHEET

LDC #: 18592A359
Sample Calculation Verification

SDG #: FBAZLOoYs§ _

METHOD: Radiochemistry (Method:___$€€ cover )

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

reported with a positive detect were recalculated

Analyte results for 1, U-234/2373

and verified using the following equation:

' - Recalculation: , ' :
5 | .
(979/900.05') - ( /loOO. 1933 )
E = Efficiency

Vol = Volume (9*99) ( 0'38{‘9”) ( 1103) (O 953)

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

Activity =

(cpm - bekagrd cpm)
(2.22)(E)(Vol)(CF)

= [. 693 pCy
)

Reported Calculated
Concentration Concentration Acceptable

# Sample ID Analyte ' (PCi/y ) (PC /g ) (V/N)

1 \ U- 233 /234 A [« Y
' U- 235/ 236 . 0.0850 0.085 |
4 U-233 LGl .61,
g Tn- 228 .82 (.82
Tu- 230 .65 | 65"

Th-232 2-41 2.4 ¢

Note:

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



LDC Report# 18529B59

Laboratory Data Consultants, Inc.

Data Validation Report

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

Laboratory:

Sample Delivery Group (SDG): F8A290183

Sample Identification

TSB-HJ-10-0'
TSB-HJ-10-10’
TSB-HR-06-0’
TSB-HR-06-0'FD
TSB-HR-06-10°
TSB-HJ-08-0°
TSB-HJ-08-10’
TSB-HR-05-0’
TSB-HR-05-10°
RINSATE-2
TSB-HR-05-10'DUP
RINSATE-2DUP

VALOGIN\ERM\BRC\TRONOXH\18529B59.ER3

BRC Tronox Parcel H
January 28, 2008
April 4, 2008

Soil/Water

EPA Level Il

TestAmerica, Inc.

Isotopic Uranium & Isotopic Thorium



Introduction
This data review covers 10 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 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.

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.

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\TRONOXH\18529B59.ER3 2



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

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

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

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

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

Ill. Blanks

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

Method Blank ID Isotope Activity (pCi/g) Associated Samples
PBS Uranium-233/234 0.0422 All soil samples in SDG
Uranium-238 0.0289 F8A290183

No sample data were qualified based on the contaminants found in the method blanks
with the following exceptions:

Reported Modified Final
Sample Isotope Activity Activity
TSB-HJ-08-0' Uranium-238 0.971 pCi/g 1.00U pCi/g

Sample "RINSATE-2" was identified as a rinsate. No isotopic uranium or isotopic thorium
was found in this blank.

VALOGIN\ERM\BRC\TRONOXH\18529B59.ER3 3



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.

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.

VIII. Field Duplicates

Samples TSB-HR-06-0' and TSB-HR-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/q)
~ RPD Difference
Isotope TSB-HR-06-0’ TSB-HR-06-0'FD (Limits) (Limits) Flag AorP
Uranium-233/234 1.35 1.29 - 0.06 (<1.00)
Uranium-235/236 0.0291 0.0112U - 0.02 (=1.00)
Uranium-238 1.23 1.15 - 0.08 (<1.00)

VALOGIN\ERM\BRC\TRONOXH\18529B59.ER3 4




Activity (pCi/q)

RPD Difference
Isotope TSB-HR-06-0’ TSB-HR-06-0'FD (Limits) (Limits) Flag AorP
Thorium-228 1.84 1.57 21 (<50) - - -
Thorium-230 1.07 0.992 8 (<50) . - -
Thorium-232 1.87 1.71 9 (<50) - - -

VALOGIN\ERM\BRC\TRONOXH\18529B59.ER3




BRC Tronox Parcel H
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG F8A290183

No Sample Data Qualified in this SDG
BRC Tronox Parcel H

Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification Summary -
SDG F8A290183

Modified Final
SDG Sample isotope Activity AorP
FBA290183 TSB-HJ-08-0' Uranium-238 1.00U pCi/g A

BRC Tronox Parcel H
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary - SDG
F8A290183

No Sample Data Qualified in this SDG

VALOGIN\ERM\BRC\TRONOXH\18529B59.ER3 6



LDC #:___18529B59 VALIDATION COMPLETENESS WORKSHEET Date:_“-4-09

SDG #.___F8A290183 Level llI Page:_| of |
Laboratory:_Test America Reviewer:_M (&
‘ 2nd Reviewer.___\ ~
M

METHOD: Isotopic Uranium (EPA-Method-868/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
l. Technical holding times A Sampling dates: I-98-08
Jla. | Initial calibration A
lib. | Calibration verification A‘
lit._| Blanks Sw
IVa. | Matrix Spike/(Matrix Spike) Duplicates A LUP
IVa. | Laboratory control samples A L¢cS
V. Tracer Recovery A
VI. | Minimum Detectable Activity (MDA) A
VII. | Sample resuit verification N
Vill. | Overall assessment of data A
IX. | Field duplicates Sw D=3 +y
x| Field planks ND R=10
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
Vahdategéamples. ng
1 T& -HJ-10-0' S 11 Tég-HR-05—1 0'DUP S | 21 31
2 Tl!&C-HJ—10—10' 12 2 RINSATE-2DUP w/ 22 32
3 | TB$-HR-06-0' 13 '] PRS 23 33
4 Tf!;s -HR-06-0'FD 14 9| PBW 24 34
5 Té& -HR-06-10" 15 25 35
6 TB$-HJ-08-0' 16 26 36
7 TB$-HJ-08-10' 17 27 37
8 TB$-HR-05-0' 18 28 38
9 TEL& -HR-05-10' 4 119 29 39
10 4| RINSATE-2 w20 30 40
Notes: Ib:. TSH - H

18529B59W.wpd
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LDC #:__ 185294 B &9 VALIDATION FINDINGS WORKSHEET Page:_ | of |
SDG #:_ F8A 290183 Field Duplicates Reviewer:_ M &

, 2nd reviewer: [~ —~
METHOD: Radiochemistry (Method:_<ee covew )

Were target isotopes detected in the field duplicate pairs?
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