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

ERM July 16, 2008
2525 Natomas Park Drive, Suite 350
Sacramento, CA 95833
ATTN: Ms. Maria Barajas-Albalawi

SUBJECT: BRC Tronox Parcel C/D/F/G, Data Validation 

Dear Ms. Barajas-Albalawi

Enclosed are the final validation reports for the fractions listed below. This SDG 
was received on June 27, 2008. Attachment 1 is a summary of the samples that 
were reviewed for each analysis.

LDC Project# 19034:

SDG # Fraction

209755 Perchlorate, Radium-226 & Radium-228, Isotopic Uranium &
Isotopic Thorium

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

• USEPA, Contract Laboratory Program National Functional 
Guidelines for Organic Data Review, October 1999

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid 
Waste, update 1, July 1992; update 11 A, August 1993; update II, 
September 1994; update MB, January 1995; update III, December 
1996; update MIA, April 1998; NIB, November 2004; Update IV, 
February 2007

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

Sincerely,

Erlinda T. Rauto
Operations Manager/Senior Chemist
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LDC Report# 19034A6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

BRC Tronox Parcel C/D/F/G/H 

June 4, 2008 

July 11, 2008 

Soil

Perchlorate 

EPA Level III & IV 

GEL Laboratories, LLC.

Sample Delivery Group (SDG): 209755

Sample Identification

TSB-GJ-09-0
TSB-GJ-09-FD-0
TSB-GJ-08-0
TSB-FJ-06-2-0**
TSB-FR-02-02-0
TSB-FJ-02-02-0
TSB-GJ-09-0MS
TSB-GJ-09-0MSD
TSB-GJ-09-0DUP

**lndicates sample underwent EPA Level IV review
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Introduction

This data review covers 9 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 314.0 for 
Perchlorate.

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 III.

Field duplicates are summarized in Section IX.

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV 
review. A EPA Level III review was performed on all of the other samples. Raw data 
were not evaluated for the samples reviewed by Level III criteria since this review is 
based on QC data.
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The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No perchlorate was found 
in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. 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 
III criteria.

V:\LOGIN\ERM\BRC\TRONOX~ 1\19034A6.E34 4



VIII. Overall Assessment of Data

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

IX. Field Duplicates

Samples TSB-GJ-09-0 and TSB-GJ-09-FD-0 were identified as field duplicates. No 
perchlorate was detected in any of the samples with the following exceptions:

Concentration fuq/Kql

Analyte TSB-GJ-09-0 TSB-GJ-09-FD-0
RPD

(Limits)
Difference

(Limits) Flag AorP

Perchlorate 138000 124000 11 (<50) - - -
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BRC Tronox Parcel C/D/F/G/H
Perchlorate - Data Qualification Summary - SDG 209755

No Sample Data Qualified in this SDG

BRC Tronox Parcel C/D/F/G/H
Perchlorate - Laboratory Blank Data Qualification Summary - SDG 209755

No Sample Data Qualified in this SDG

BRC Tronox Parcel C/D/F/G/H
Perchlorate - Field Blank Data Qualification Summary - SDG 209755

No Sample Data Qualified in this SDG

V:\LOGIN\ERM\BRC\TRONOX~ 1 \19034A6.E34 6



LDC#: 19034A6__________ VALIDATION COMPLETENESS WORKSHEET Date:-7-'0-0?
SDG#: 209755___________ Level 11 I/I V Page: I of I
Laboratory: GEL Laboratories LLC Reviewer: MG'

2nd Reviewer: ^—"

METHOD: (Analyte) Perchlorate (EPA Method 314.0)

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

Valiriatirm Area rtnmments

I. Technical holding times A Sampling dates: <o ~ H - & 8

Ha. Initial calibration A
lib. Calibration verification A

ill. Blanks A
IV Matrix Spike/Matrix Spike Duplicates A dO'MioZ )

V Duplicates A t>u/P ( i )

VI. Laboratory control samples A UCS

VII. Sample result verification A Not reviewed for Level III validation.

VIII. Overall assessment of data A

IX. Field duplicates S vJ T>= \+7

Y PietlH hlsinkc pj

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 
a tt So.‘ (________ __________________________

i TSB-GJ-09-0 11 21 31

2 TSB-GJ-09-FD-0 12 22 32

3 TSB-GJ-08-0 13 23 33

4 TSB-FJ-06-2-0** 14 24 34

5 TSB-FR-02-02-0 15 25 35

6 TSB-FJ-02-02-0 16 26 36

7 TSB-GJ-09-0MS 17 27 37

8 TSB-GJ-09-0MSD 18 28 38

9 TSB-GJ-09-0DUP 19 29 39

10 P13S 20 30 40

Notes:

19034A6W.wpd



LDC #: 1^0 ^Lj A (a
SDG #:

VALIDATION FINDINGS CHECKLIST Pages I of 2~
Reviewer: ^ 6=r-

2nd Reviewer:__L,

Method:lnorganics (EPA Method 3 t'-t- 0 )

Validation Area Yes No NA Find! ngs/Comments

! Technicat/holdiiKi limes ^ ^ -
All technical holding times were met. /
Cooler tcnp-roturc critcro woi met
mrahon . „ -
Were all instruments calibrated dailv, each set-up time?
Were the proper number of standards used? y
Were all initial calibration correlation coefficients > 0.995? /
Were all initial and continuing calibration verification %Rs within the 90-110% QC 
limits? /

Were t'rtrant checks performed as required? (Level IV only) y

Were balance checks performed as required? (Level IV only) y

III.’Blanks’ ' 1 ■ P ■

. § 1

Was a method blank associated with every sample in this SDG? y

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. y

IV Matrix spike/Matnx spike duplicates and Duplicates -•> ' — 1
Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/Water.

y

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken.

/

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for 
waters and < 35% for soil samples? A control limit of < CRDL(< 2X CRDL for soil) 
was used for samples that were < 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL.

/

V Laboratory’consol samples - '' .. •’
Was an LCS anaylzed for this SDG? y

Was an LCS analvzed per extraction batch? y

were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80 120% (85 115% for Method 300.0) QC limits? y
; i1 I?4 t-VI Regional Quality Assurance and Quality Control
Were performance evaluation (PE) samples performed? y
XA/iara ♦ha parfnrmanr^a avoir taHnn (PF*) comploc tAfifhin fha or-ranfanr-a y

WETC-EPA.IV version 1.0



me#: MOlHAL
SDG #:__dmns5—

VALIDATION FINDINGS CHECKLIST Page: of ^
Reviewer: W (V

2nd Reviewer: \s—^

Validation Area Yes No NA Findings/Comments
Vlf Sample Result Verrftesbort , ' ' ^ ^ .
Were RLs adjusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation? t/
Were detection limits < RL? v/

VIII Ovtisll Ewsc-w-nierit of datu

Overall assessment of data was found to be acceptable. t/

Field duplicate pairs were identified in this SDG. y
Target analytes were detected in the field duplicates. y

Field blanks were identified in this SDG. y
Target analytes were detected in the field blanks. y

WETC-EPA.IV version 1.0



LDC #: H03HA&
SDG #: r

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

METHOD: Inorganics, Method

Page:_i
Reviewer:_

2nd reviewer:_

_of J__

L/'—

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

Analyte

Concentration ( )
RPD (Limit) Difference (Limit) Qualifier

1 2

CIO H i ?>6 ooo. 1 7 M ooo. 1 | (£ So)

Analyte

Concentration ( )
RPD (Limit) Difference (Limit) Qualifier

Analyte

Concentration ( )
RPD (Limit) Difference (Limit) Qualifier

Analyte

Concentration ( )
RPD (Limit) Difference (Limit) Qualifier

FLDUP4 RPD-DIFFERENCE.DOC
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LDC #:Jl£l±U&
SDG #:_^r7£r

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:__f of t
Reviewer: M

2nd reviewer: >,—■

METHOD: Inorganics, Method 3 1M • O

Please see qualifications below for all questions answered "N". Not applicable questions are Identified as "N/A". 
06* N N/A Have results been reported and calculated correctly? 
tp N N/A Are results within the calibrated range of the instruments?
06* N N/A Are all detection limits below the CRQL?

Compound (analyte) results for & H . £lOt(
recalculated and verified using the following equation:

Recalculation:
ClOy - Joo [o.ooo-rnfc +

= (,3 7^.88^/,.

_reported with a positive detect were

Concentration = 
y - ►'i x ^ t

w/Vvg.r-e t»is O.OOqTIH» 
let 0,805q

M * I - JOOn (fi>*re.8d ^ |gc| ^

# Sample ID Analyte

— r 1
Reported

Concentration
Calculated

Concentration Acceptable
(Y/N)

1 cioH
iT

(o°I^QO. /

Note:

RECALC. 6



LDC Report# 19034A29

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level:

BRC Tronox Parcel C/D/F/G/H 

June 4, 2008 

July 10, 2008 

Soil

Radium-226 & Radium-228 

EPA Level III & IV

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 209755 

Sample Identification

TSB-GJ-09-0
TSB-GJ-09-FD-0
TSB-GJ-08-0
TSB-FJ-06-2-0**
TSB-FR-02-02-0
TSB-FJ-02-02-0

**lndicates sample underwent EPA Level IV review

V:\LOGIN\ERM\BRC\TRONOX~ 1 \19034A29.E34 1



Introduction

This data review covers 6 soil samples listed on the cover sheet. The analyses were 
per EPA Method 903.1 modified for Radium-226 and EPA Method 904.0 modified 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 III.

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 III review was performed on all of the other samples. Raw data 
were not evaluated for the samples reviewed by Level III criteria since this review is 
based on QC data.

V:\LOGIN\ERM\BRC\TRONOX ~ 1 \19034A29.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.

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.

V:\LOGIN\ERM\BRC\TRONOX ~ 1 \19034A29.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.

II. 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.

III. Blanks

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

No field blanks were identified in this SDG.

IV. Accuracy and Precision Data

a. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

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

b. Laboratory Control Samples

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

c. Chemical Recovery

All chemical recoveries were within validation criteria.

V:\LOGIN\ERM\BRC\TRONOX~ 1\19034A29.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 
III criteria.

VII. Overall Assessment of Data

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

VIII. Field Duplicates

Samples TSB-GJ-09-0 and TSB-GJ-09-FD-0 were identified as field duplicates. No 
radium-226 or radium-228 was detected in any of the samples with the following 
exceptions:

Concentration (pCi/g)
RPD

(Limits)
Difference

(Limits)Isotope TSB-GJ-09-0 TSB-GJ-09-FD-0 Flags AorP

Radium-228 2.32 0.850 - 1.470 (£1.00) J (all detects) A

Radium-226 1.07 0.920 - 0.150 (<1.00) J (all detects) A

V:\LOGIN\ERM\BRC\TRONOX~1\19034A29.E34 5



BRC Tronox Parcel C/D/F/G/H
Radium-226 & Radium-228 - Data Qualification Summary - SDG 209755

SDG Sample Isotope Flag A or P Reason

209755 TSB-GJ-09-0 Radium-228 J (all detects) A Field duplicates
T S B-G J-09-FD-0 Radium-226 J (all detects) (difference)

BRC Tronox Parcel C/D/F/G/H
Radium-226 & Radium-228 - Laboratory Blank Data Qualification Summary - SDG 
209755

No Sample Data Qualified in this SDG

BRC Tronox Parcel C/D/F/G/H
Radium-226 & Radium-228 - Field Blank Data Qualification Summary - SDG 209755

No Sample Data Qualified in this SDG

V:\LOGIN\ERM\BRC\TRONOX~1\19034A29.E34 6



LDC #: 19034A29
SDG #: 209755

VALIDATION COMPLETENESS WORKSHEET
Level 11 l/l V

Laboratory: GEL Laboratories LLC

p\o/k
ft

METHOD: Radium 226 (EPA Method 903.1/QL-RAD-A-000 REV #t: 
REV#-14)-

Page: i of I__
Reviewer:

2nd Reviewer: .

Date: 7~ IQ-Q2

^ Radium 228 (EPA Method 904.0/Gb-RAD A 009

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: £> - H - ^8

Ila. Initial calibration A

Mb. Calibration verification A

III. Blanks A

IVa. Matrix Spike/(Matrix Spike) Duplicates A MS/MSD/DVP ( SDG •• )

IVb. Laboratory control samples A LCS

IVc. Chemical recovery A
V. Sample result verification A Not reviewed for Level III validation.

VI. Minimum dectectabie activity (MDA) A

VII. Overall assessment of data A

VIII. Field duplicates Sw T> =■ 1 -t "3-

XIV PiolH hlanlrc si

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 
_______ /ft II S<>» I_________________________________

1 TSB-GJ-09-0 11 21 31

2 TSB-GJ-09-FD-0 12 22 32

3 TSB-GJ-08-0 13 23 33

4 TSB-FJ-06-2-0** 14 24 34

5 TSB-FR-02-02-0 15 25 35

6 TSB-FJ-02-02-0 16 26 36

7 P&S 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

19034A29W.wpd



LDC #: VALIDATION FINDINGS CHECKLIST Page: I of 51
SDG #:_____ ?0<t 7 _____ Reviewer: M

2nd Reviewer:

Method: Radiochemistry (EPA Method see )

Validation Area Yes No NA Findings/Comments

L Technical holding times

All technical holding times were met v/ ■

fli. Calibration

Were ail instruments and detectors calibration as required? y
(Were NIST traceable standards used for all calibrations? y

Was the check source identified by activity and radionuclide? / '

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

[)»> eranks ' '

Were blank analyses performed as required? v/
Were any activities detected in the blanks greater than the minimum detectable 
activity (MDA)? If yes, please seethe Blanks validation completeness worksheet. y

rlVv MaJrtk apfkea and Duplicates ‘ ■■ . '

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate 
which matrix does not have an assoqiated MS/MSD,or MS/DUP. Soil / Water. 1 -
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? t/
Were all duplicate sample duplicate error rations (DER) <1.42?. /

V, Laboratory control samples

|Was an LCS analyzed per analytical batch?

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

</

VL Sample Cherrtical/Carner Recovery

|Was a tracer/carrier added to each sample? v/

(Were tracer/carrier recoveries within the QC limits? v/

Vih Regional Quality Asstkan.ee and Quality Control •

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

VI) L Sample Result VerffiPation

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

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

RAD-EPA.1V version 1.0



LDC #: VALIDATION FINDINGS CHECKLIST Paqe: ^ of ^
SDG #: Reviewer: ^

2nd Reviewer: L/'

Validation Area Yes No NA Fihdings/Comments

IX OvetaU assessment of data

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG. / ■

Target analytes were detected in the field duplicates. v/

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks.

I

RAD-EPA.IV version 1.0



LDC #:__Qo34/\ ^ VALIDATION FINDINGS WORKSHEET Page: i of i
SDG #: ?0CI7'S^ Field Duplicates Reviewer:

2nd reviewer: .___-

METHOD: Radiochemistry (Method: See cg.'/e^________ j

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

Isotopes

Activity ( PC,A ) bY oLAA'*€"ce
f O** I y

I
------3----------------------

2

Ra - 29S 0. 8^0 I.*I70 fe/i (-'-ao) Tdfl*£/A

R a - 4 I. 07 0-°l3O
0 v

0.I5D 1 ( ^ )

Isotopes

Activity ( )

RPD

Isotopes

Activity ( )

RPD

Isotopes

Activity ( )

RPD

FLDUP.35 Version 1.0 (3/2/2000)
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LDC #: 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification

METHOD: Radiochemistry (Method: See __________ )

Page:,
Reviewer:

2nd reviewer:

J—of_|_

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

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

Analyte results for_____ ^ H ( R#- ~ _____________________ reported with a positive detect were recalculated
and verified using the following equation:

Activity = Recalculation:

(cpm - bckgrd com) (^8/7o )~ O.&HO
(2.22) (E) (Vol) (CF) -------------------------------------

(d-99)(o.6>Ult,)( O.sooc?
E = Efficiency
Vol = Volume ''
CF = %R, Self-absorbance, abundance, ect. . '

K ___ iX ■---------- X
0/7 •3 5'

I. 0^7 tcy

# Sample ID , 1 Analyte ,

‘ Reported 
Concentration

(pc;A)

Calculated
Concentration

( K‘/q )
Acceptable

(Y/N)

1 M 5-H3
V \ 

5.H2 Y
' Ra.-20(o . (• ^3 I- ‘SH l

i .<■ ' ,
1
i i

. 1 ’

'

Note:

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



LDC Report# 19034A59

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level:

BRC Tronox Parcel C/D/F/G/H 

June 4, 2008 

July 10, 2008 

Soil

Isotopic Uranium & Isotopic Thorium 

EPA Level III & IV

Laboratory: GEL Laboratories, LLC.

Sample Delivery Group (SDG): 209755 

Sample Identification

TSB-GJ-09-0
TSB-GJ-09-FD-0
TSB-GJ-08-0
TSB-FJ-06-2-0**
TSB-FR-02-02-0
TSB-FJ-02-02-0

**lndicates sample underwent EPA Level IV review

V:\LOGIN\ERM\BRC\TRONOX~ 1 \19034A59.E34 1



Introduction

This data review covers 6 soil samples listed on the cover sheet. The analyses were 
per DOE EML HASL-300 Method and U-02-RC Method modified for Isotopic Uranium 
and DOE EML HASL-300 Method and Th-01-RC Method modified for isotopic 
Thorium.

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 III.

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 III review was performed on all of the other samples. Raw data 
were not evaluated for the samples reviewed by Level III criteria since this review is 
based on QC data.

V:\LOGIN\ERM\BRC\TRONOX~ 1\19034A59.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.

V:\LOGIN\ERM\BRC\TRONOX ~ 1 \19034A59.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.

II. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

Detector efficiency was determined for each radionuclide of interest.

b. Continuing Calibration

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

III. Blanks

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

Method Blank ID Isotope Activity (pCi/g) Associated Samples

PBS Thorium-228 0.342 All samples in SDG 209755

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

No field blanks were identified in this SDG.

IV. Accuracy and Precision Data 

a. Matrix Spike/(Matrix Spike) Duplicate

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

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

V:\LOGIN\ERM\BRC\TRONOX~ 1\19034A59.E34 4



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

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 EPA 
Level III criteria.

VII. Overall Assessment of Data

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

VIII. Field Duplicates

Samples TSB-GJ-09-0 and TSB-GJ-09-FD-0 were identified as field duplicates. No 
isotopic uranium or isotopic thorium was detected in any of the samples with the 
following exceptions:

Isotope

Concentration (pCi/g)
RPD

(Limits)
Difference

(Limits) Flags A or PTSB-GJ-09-0 TSB-GJ-09-FD-0

Thorium-228 1.51 1.76 - 0.25 (<1.00) - -

Thorium-230 0.933 1.03 - 0.097 (<1.00) - -

Thorium-232 1.28 1.52 - 0.24 (£1.00) - -

Uranium-233/234 1.41 1.18 - 0.23 (<1.00) - -

Uranium-233/234 0.897 0.659 - 0.238 (<1.00) - -

V:\LOGIN\ERM\BRC\TRONOX~ 1 \19034A59. E34 5



BRC Tronox Parcel C/D/F/G/H
Isotopic Uranium & Isotopic Thorium - Data Qualification Summary - SDG 209755

No Sample Data Qualified in this SDG

BRC Tronox Parcel C/D/F/G/H
Isotopic Uranium & Isotopic Thorium - Laboratory Blank Data Qualification 
Summary - SDG 209755

No Sample Data Qualified in this SDG

BRC Tronox Parcel C/D/F/G/H
Isotopic Uranium & Isotopic Thorium - Field Blank Data Qualification Summary - 
SDG 209755

No Sample Data Qualified in this SDG

V:\LOGIN\ERM\BRC\TRONOX~1\19034A59.E34 6



LDC#: 19034A59________ VALIDATION COMPLETENESS WORKSHEET
SDG #: 209755_____________ Level 11 I/I V
Laboratory: GEL Laboratories LLC______

Date:
Page: I of I 

Reviewer: MCy 
2nd Reviewer: —/

METHOD: Isotopic Uranium (DOE EML HASL-300, U-02-RC Modified),Isotopic Thorium (DOE EML HASL-300, Th-01-RC 
Modified)

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

Validation Area Comments;

1. Technical holding times A Sampling dates: 6 - M ~ 0 8

Ila. Initial calibration A

Mb. Calibration verification A
III. Blanks s w

IVa. Matrix Spike/(Matrix Spike) Duplicates A ^S/MSd/DuP (sDfr*. JWlbS )

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 III validation.

VIII. Overall assessment of data A

IX. Field duplicates 'SvaJ T)= K2

Y Piolri hlanLc

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 iioK_______________________________

1 TSB-GJ-09-0 11 21 31

2 TSB-GJ-09-FD-0 12 22 32

3 TSB-GJ-08-0 13 23 33

4 TSB-FJ-06-2-0** 14 24 34

5 TSB-FR-02-02-0 15 25 35

6 TSB-FJ-02-02-0 16 26 36

7 P&S 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

19034A59W. wpd



LDC #:
sdg #: z&n*;*:

VALIDATION FINDINGS CHECKLIST Page: \ of 0
Reviewer:

2nd Reviewer: > ^^

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

Validation Area Yes No NA Findings/Comments

L Technical holding times

All technical holding times were met

It CalibraSan ' -• 1 ■■

Were edl instruments and detectors calibration as required? v/

Were NIST traceable standards used tor all calibrations? ■,/

Was the check source identified by activity and radionuclide? y
I

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

Ill, Blanks

Were blank analyses performed as required? y ' ^

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

IV. Matrix spikes and Duplicates / ' „ '

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate 
which matrix does not have an associated MS/MSD.or MS/DUP. Soil / Water. V ! •
Were the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 
action was taken. ,1

V

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

Were ail duplicate sample duplicate error rations (DER) <1.42?. y
V, Laboratory control samples "

Was an LCS analyzed per analytical batch? y

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

y

VL Sampfe Chsrrpcal/Cerrier Tteqnvery ’ ■

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

VJh Regions}: Gtiaffty Assurance ancf Quality Control ' ' ■

Were performance evaluation (PE) samples performed? y

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

m Sample Result verification

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

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

RAD-EPA.IV version 1.0



LDC #: VALIDATION FINDINGS CHECKLIST
SDG #: I

Page: ^ of 3
Reviewer:

2nd Reviewer: i

Validation Area Yes No NA Fihdings/Comments

Overall assessment of data was found to be acceptable.
y

Field duplicate pairs were identified in this SDG. / 1

Target analytes were detected in the field duplicates. y

Field blanks were identified in this SDG. y
Target analytes were detected in the field blanks. /

I

RAD-EPA.IV version 1.0



Pa
ge

:_
_I
 

of
 

/
R

ev
ie

w
er

:_
_/

t^
 

2n
d 

R
ev

ie
w

er
:

CI
RC

LE
D 

RE
SU

LT
S 

W
ER

E 
NO

T 
QU

AL
IF

IE
D.
 A

LL
 R

ES
UL

TS
 N

OT
 C

IR
CL

ED
 W

ER
E 

QU
AL

IF
IE

D 
BY

 T
HE

 F
OL

LO
W

IN
G 

ST
AT

EM
EN

T:
 

If 
th

er
e 

is 
ac

tiv
ity

 in
 th

e 
bl

an
k 

ab
ov

e 
th

e 
M

DA
, s

am
pl

e 
re

su
lts

 w
ith

in
 lO

x 
th

e 
bl

an
k 

ac
tiv

ity
 w

ill
 b

e 
qu

ali
fie

d 
as

 n
ot

 d
et

ec
te

d 
"U

".

BL
AN

KS
.35

.D
OC



LDC #:__i30jbiiA^ 
SDG #\__90fU_S.S

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Page: l of (
Reviewer:____

2nd reviewer:___ {

METHOD: Radiochemistry (Method: -See Gov/e^____________j

(S> N N/A Were field duplicate pairs identified in this SDG?
(V) N N/A Were target isotopes detected in the field duplicate pairs?

Isotopes

Activity ( PC,A ) toy d ^c &

RPB-( V 2

~Tu~ 9-9% l.l (o 0-9^ ^C'/e^ (^. I.OC) )

Th-Z^O O.m (• 03 0-0^7 ( )

I- 1-52 o. ( )

U- 9ZV2ZH I- HI (.10 0-23 ( )

u-dze 0.^3S f ( J , )

Isotopes

Activity ( )

RPD

Isotopes

Activity ( )

RPD

Isotopes

Activity ( )

RPD

FLDUP.35 Version 1.0 (3/2/2000)
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LDC #: IWWAW 
SDG

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification

METHOD: Radiochemistry (Method: S&3. ^__________ )

Page:
Reviewer:

2nd reviewer:

( of I 
M &

Please see qualifications below for all questions answered "N". Not applicable questions are identified as “N/A". 
(Y) 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_______ ^ - PP&________________________reported with a positive detect were recalculated
and verified using the following equation:

Activity =

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

Recalculation: t '
wet

Vol = Volume ( 5 . ^) (0 - < ^) (<3 • « ) (b. 9 ^.8 38) (0.9 9 )
CF = %R, Self-absorbance, abundance, ect. 1 ^

- t - M

# Sample ID . 1 Analyte ' ,

1 Reported 
Concentration
(K/ )

Calculated
Concentration
( pc,‘ A.)

Acceptable
(Y/N)

I .. . tu-
1)

1.9*/
------ pL------
(.91 V

' TH-Pio . /-oi 1.0 l

, .<■ T*' 212. 1-12 1.7^ ,

0-233/33*/ ■ /• 1 1 1. II

' 0 -J38 /. 1. i-r ! , ‘ . /

. ' ' . .

‘ •

Note:
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