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

ERM August 15, 2008
2525 Natomas Park Drive, Suite 350

Sacramento, CA 95833

ATTN: Ms. Maria Barajas-Albalawi

SUBJECT: BRC Tronox Parcel G, Data Validation
Dear Ms. Barajas-Albalawi

Enclosed are the final validation reports for the fractions listed below. This SDG
was received on July 28, 2008. Attachment 1 is a summary of the samples that
were reviewed for each analysis.

LDC Project # 19188:
SDG # Fraction

F8F120180 Volatiles, Semivolatiles, Chlorinated Pesticides, Polychlorinated
Biphenyls, Metals, Wet Chemistry, Gasoline Range Organics,
Diesel Range Organics, Polynuclear Aromatic Hydrocarbons,
Dioxins/Dibenzofurans

The data validation was performed under EPA Level lil 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 Organic Data Review, October 1999

° 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 II,
September 1994; update 1B, January 1995; update Ill, December
1996; update IlIA, April 1998; I11IB, November 2004; Update 1V,
February 2007

Please feel free to contact us if you have any questions.
Sincerely,
&L‘IZLW

Erlinda T. Rauto
perations Manager/Senior Chemist

VALOGIN\ERM\BRC\TronoxG\19188COV.wpd
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LDC Report# 19188A1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: BRC Tronox Parcel G
Collection Date: June 11, 2008

LDC Report Date: August 7, 2008
Matrix: Soil/Water
Parameters: Volatiles

Validation Level: EPA Level Il & IV
Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): F8F120180

TSB-GJ-09-10°
TSB-GJ-09-20'**
TSB-GJ-09-30°
TSB-GJ-09-40°
TB-2 6/11/08

**Indicates sample underwent EPA Level |V review
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Introduction

This data review covers 4 soil samples and one water sample listed on the cover
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW
846 Method 8260B for Volatiles.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) 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 V.

Field duplicates are summarized in Section XVI.

Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An 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.

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.

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

false negatives or false positives.

udJ 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.

Il. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

lll. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each
individual compound and less than or equal to 30.0% for calibration check compounds
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve
to evaluate the compound. All coefficients of determination (r*) were greater than or equal
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds
were within the validation criteria.

Average relative response factors (RRF) for all volatile target compounds and system

performance check compounds (SPCCs) were within method and validation criteria with
the following exceptions:

Date Compound RRF (Limits) Associated Samples Flag AorP
6/9/08 Ethanol 0.00221 (=0.05) | All soil samples in J (all detects) A
SDG F8F120180 UJ (all non-detects)

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
Percent differences (%D) between the initial calibration RRF and the continuing

calibration RRF were within the method criteria of less than or equal to 20.0% for
calibration check compounds (CCCs).
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For the purposes of technical evaluation, all compounds were evaluated against the
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds
were within the validation criteria with the following exceptions:

Date Compound %D Associated Samples Flag AorP
6/19/08 lodomethane 67.71684 All water samples in SDG J+ (all detects) A
(LCALO317) F8F120180

The percent differences (%D) of the second source calibration standard were less than
or equal to 25.0% for all compounds with the following exceptions:

Date Compound %D Associated Samples Flag AorP
5/28/08 lodomethane 31.67513 | All water samples in SDG J+ (all detects) A
(LICVo881) F8F120180
5/28/08 2-Hexanone 25.04476 | All water samples in SDG J- (all detects) A
(LiCvessi) F8F120180 UJ (all non-detects)

All of the continuing calibration RRF values were within method and validation criteria
with the following exceptions:

Date Compound RRF (Limits) Associated Samples Flag AorP
6/16/08 Ethanol 0.00209 (=0.05) | All soil samples in SDG J (all detects) A
(FCAL1777) F8F120180 UJ (all non-detects)

V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants
were found in the method blanks.

Sample TB-2 6/11/08 was identified as a trip blank. No volatile contaminants were found
in this blank with the following exceptions:

Sampling
Trip Blank ID Date Compound Concentration Associated Samples
TB-2 6/11/08 6/11/08 Dichloromethane 0.47 ug/L All soil samples in SDG F8F120180
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Sample concentrations were compared to concentrations detected in the field blanks.
The sample concentrations were either not detected or were significantly greater (>10X
for common contaminants, >5X for other contaminants) than the concentrations found
in the associated field blanks.

VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All
surrogate recoveries (%R) were within QC limits with the following exceptions:

Sample Surrogate %R (Limits) Compound Flag AorP

8172125MB Bromofluorobenzene 117 (79-115) All TCL compounds J+ (all detects) P

VII. 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
not within QC limits. Since there were no associated samples, no data were qualified.
VIIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Although the
percent recoveries (%R) and relative percent difference (RPD) for some compounds in
the LCS/LCSD were not within QC limits, the MS/MSD percent recoveries (%R) were
within QC limits and no data were qualified.

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.

Xl. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
an EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by Level lll criteria.

Xll. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on

which an EPA Level |V review was performed. Raw data were not evaluated for the
samples reviewed by Level Il criteria.
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Xlil. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XIV. System Performance

The system performance was acceptable for samples on which an EPA Level IV review
was performed. Raw data were not evaluated for the samples reviewed by Level |ll
criteria.

XV. Overall Assessment of Data

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

XVI. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\ERM\BRC\TRONOXG\19188A1.E34 6



BRC Tronox Parcel G
Volatiles - Data Qualification Summary - SDG F8F120180

SDG Sample Compound Flag AorP Reason
F8F120180 TSB-GJ-090-10’ Ethanol J (all detects) A Initial calibration (RRF)
TSB-GJ-09-20"** UJ (all non-detects)
TSB-GJ-09-30'
TSB-GJ-09-40'
F8F120180 TB-2 6/11/08 lodomethane J+ (all detects) A Continuing calibration (%D)
F8F120180 TB-2 6/11/08 lodomethane J+ (all detects) A Continuing calibration (ICV
%D)
F8F120180 TB-2 6/11/08 2-Hexanone J- (all detects) A Continuing calibration (ICV
UJ (all non-detects) %D}
F8F120180 TSB-GJ-09-10' Ethanol J (all detects) A Continuing calibration (RRF)
TSB-GJ-09-20"** UJ (all non-detects)
TSB-GJ-08-30'
TSB-GJ-08-40'

BRC Tronox Parcel G
Volatiles - Laboratory Blank Data Qualification Summary - SDG F8F120180

No Sample Data Qualified in this SDG

BRC Tronox Parcel G
Volatiles - Field Blank Data Qualification Summary - SDG F8F120180

No Sample Data Qualified in this SDG
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LDC #:__19188A1 VALIDATION COMPLETENESS WORKSHEET Date: /778

SDG #.__F8F120180 Level IV Page: v
Laboratory:_Test America Reviewer._ 9%——
2nd Reviewer:

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B)

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
Sampling dates: é/// /ﬂ 3

feop. | >

e/l s=2p

1. Technical holding times

11 GC/MS Instrument performance check

ill. ] Initial calibration

IV. | Continuing calibration/ICV

V. Blanks

VI. | Surrogate spikes

VII. | Matrix spike/Matrix spike duplicates

B | -2 B0 — N =l ce A "/4@146
4@9!\ _ /

VIIl. | Laboratory control samples

IX. | Regional Quality Assurance and Quality Contro!

X. Internal standards

XI. | Target compound identification Not reviewed for Level Il validation.

Xli. | Compound quantitation/CRQLs Not reviewed for Level Ill validation.

XIll. | Tentatively identified compounds (TICs) Not reviewed for Level 11l validation. -

XIV. | System performance Not reviewed for Level il validation. /

XV. | Overall assessment of data

XVI. | Field duplicates

D e g (2 R

TB=-=

t

XVII._| Field blanks

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

Validated Samples: ** Indicates sample underwent Level IV validation

1 | TSB-GJ-09-10' Sl |5 // Tp 2P A3 21 |/ ) 31
2 | TSB-GJ-09-20"* 12 |2> /7 =2/ 2 P/ 22 | A / 32
3 | TsB-Gs-08-30 13 | R/ T3l /5 123 |/u) 33
4 | TsB-GJ-0940 14 ’ 24 34
5 | TB-26/11/08 W |15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

19188A1W.wpd



LoC # 71554/ VALIDATION FINDINGS CHECKLIST Page:_/6f /.

SDG#_SBpp &L pnA Reviewer._<v—
2nd Reviewer:

Method: Volatiles (EPA SW 846 Method 82608B)

Validation Area Yes | No | NA FindinsIComments

All technical holding times were met. /

ature criteria met.

Were the BFB performance resuits reviewed and found to be within the specified Vs
criteria?

Were all samples analyzed within the 12 hour clock criteria?
g T T P 7 BEGRES 5 7 -fs;f

Did the laboratory perform a 5 point calibration prior to sample analysis?

Were all percent relative standard deviations (%RSD) and relative response factors
(RRF) within method criteria for all CCCs and SPCCs?

Was a curve fit used for evaluation? /

Did the initial calibration meet the curve fit acceptance criteria of > 0.9907?

Were all percent relative standard deviations (%RSD) < 30% and relative response /
factors (RRF) > 0.057

each instrument?

Was a continuing calibration standard analyzed at least once every 12 hours for /

Were all percent differences (%D) and relative response factors (RRF) within
method criteria for all CCCs and SPCCs?

Were all percent differences (%D) < 25% and relative response factors (RRF) >
0.057

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

Was a method blank analyzed at least once every 12 hours for each matrix and /
concentration?

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

Were all surrogate %R within QC limits?

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a
reanalysis performed to confirm samples with %R outside of criteria?

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each
matrix in this SDG? If no, indicate which matrix does not have an associated y
MS/MSD. Soil / Water. /

Was a MS/MSD analyzed every 20 samples of each matrix?

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the QC limits?

Was an LCS analyzed for this SDG?

VOA-SW_2.wpd



LDC #: / /S5 ;6"/ 5/ VALIDATION FINDINGS CHECKLIST Page—>of—=

SDG#_ See Pu Reviewer:
2nd Reviewer:

Validation Area Yes | No | NA Findings/Comments
Was an LCS analyzed per analytical batch? //
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / i

Were performance evaluation (PE) samples performed?

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

Were internal standard area counts within -50% or +100% of the associated
calibration standard?

Were retention times within + 30 secon of th assiated calibration standar?

Were the correct internal standard (IS), quantitation ion and relative response factor
(RRF) used to quantitate the compound?

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and
dry weight factors applicable to level IV validation?

ANIAN

evaluated in sample spectrum?

Were the major ions (> 10 percent relative intensity) in the reference spectrum /

Were relative intensities of the major ions within + 20% between the sample and the
reference spectra?

Did the raw data indicate that the laboratory performed a library search for all
required peaks in the chromatograms (samples and blanks)?

System performance was found to be acceptable.

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duphcates.

Field blanks were identified in this SDG.

~\

“ Target compounds were detected in the field blanks.
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VALIDATION FINDINGS WORKSHEET
Surrogate Results Verification

Page.___/of/
Reviewer.

2nd reviewer:

LDC # zﬁazzt/ .
SDG #Zze. LU

METHOD: GC/MS VOA (EPA SW 846 Method 8260B)

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

% Recovery: SF/SS * 100 Where: SF = Surrogate Found
S8 = Surrogate Spiked

SamplelD:  S<

Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Toluene-d8 52 4 (25 ? é 4 7D 0
Bromofluorobenzene / 4 2./6 9/ %L ?;é |
|| 1,2-Dichloroethane-d4 // L&) 3T %’A 4 /
| Dibromofluoromethane v 4%& 7 &2 5 & % L//
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
I Toluene-d8
“ Bromofluorobenzene
1,2-Dichloroethane-d4
Dibromofluoromethane
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recaiculated Difference
Toluene-d8
Bromofluorobenzene
1,2-Dichloroethane-d4
Dibromofluoromethane
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
l Toluene-d8
Bromofluorobenzene
1,2-Dichloroethane-d4
| Dibromofiucromethane
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Toluene-d8
Bromofiuorobenzene
I 1,2-Dichioroethane-d4
I Dibromofluoromethane

SURRCALC.1SB
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woc #2554
SDG #ZzpceitV’

M

- N _N/A
N_N/A

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

ETHOD: GC/MS VOA (EPA SW 846 Method 8260B)
Were all reported results recalculated and verified for all level IV samples?

Page: é(’f,f
Reviewer: ]

2nd reviewer:

Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = AJINDF Exampile:
(ANRRERV X%S)

A, = Area of the characteristic ion (EICP) for the Sample 1.D. <=2 A} D :

compound to be measured
A, = Area of the characteristic ion (EICP) for the specific

internal standard
I = Amount of internal standard added in nanograms Conc. = { } ( ) )

(ng) ( ) ( ) )
RRF = Relative response factor of the calibration standard.
V, = Volume or weight of sample pruged in milliiters (ml) =

or grams (g).
Df = Dilution factor.
%S = Percent solids, applicable to soils and solid matrices

only.

Reported Calculated
Concentration Concentration
# . Sample ID Compound { ) ( ) Qualification

RECALC-1S.wpd



LDC Report# 19188A2

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: BRC Tronox Parcel G
Collection Date: June 11, 2008

LDC Report Date: August 6, 2008
Matrix: Soil

Parameters: Semivolatiles
Validation Level: EPA Level lil & IV
Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): F8F120180

Sample ldentification

TSB-GJ-09-10°
TSB-GJ-09-20'**
TSB-GJ-09-30°
TSB-GJ-09-40'

**Indicates sample underwent EPA Level |V review

VALOGIN\ERM\BRC\TRONOXG\19188A2.E34 1



Introduction

This data review covers 4 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8270C for
Semivolatiles.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) 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 V.

Field duplicates are summarized in Section XVI.

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 lll criteria since this review is
based on QC data.

VA\LOGIN\ERM\BRC\TRONOXG\19188A2.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\TRONOXG\19188A2.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. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

lll. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each
individual compound and less than or equal to 30.0% for calibration check compounds
(CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds
were within the validation criteria.

Average relative response factors (RRF) for all semivolatile target compounds and system

performance check compounds (SPCCs) were greater than or equal to 0.05 as required
with the following exceptions:

Date Compound RRF (Limits) Associated Samples Flag AorP
6/18/08 Phthalic acid 0.01422 (=0.05) | All samples in SDG J (all detects) A
F8F120180 UJ (all non-detects)
N-{Hydroxymethyl) phthalimide 0.04408 (=0.05) J (all detects)

UJ (all non-detects)

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing
calibration RRF were within the method criteria of less than or equal to 20.0% for
calibration check compounds (CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the

25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds
were within the validation criteria with the following exceptions:

VALOGIN\ERM\BRC\TRONOXG\19188A2.E34 4



Associated
Date Compound %D Samples Flag AorP
6/19/08 Phthalic acid 25.06878 TSB-GJ-09-10' J- (all detects) A
TSB-GJ-09-20"** UJ (all non-detects)
TSB-GJ-09-30
TSB-GJ-09-40’

The percent difference (%D) of the second source calibration standard were less than
or equal to 25.0% for all compounds.

All of the continuing calibration RRF values were within method and validation criteria
with the following exceptions:

Date Compound RRF (Limits) Associated Samples Flag AorP
6/18/08 Phthalic acid 0.01330 (=0.05) | 8168439MB J (all detects) A
UJ (all non-detects)
N-{Hydroxymethyl)phthalimide 0.04331 (=0.08) J (all detects)
UJ (all non-detects)
6/19/08 Phthalic acid 0.01066 (=0.05) | TSB-GJ-09-10’ J (all detects) A
TSB-GJ-09-20'** UJ (all non-detects)
N-(Hydroxymethyl)phthalimide 0.04523 (=0.05) | TSB-GJ-09-30’ J (all detects)
TSB-GJ-09-40 UJ (all non-detects)
V. Blanks

Method blanks were reviewed for each matrix as applicable. No semivolatile
contaminants were found in the method blanks.

No field blanks were identified in this SDG.
VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All
surrogate recoveries (%R) were within QC limits.

VIl. 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.

VALOGIN\ERM\BRC\TRONOXG\19188A2.E34 5



VIIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Although the
LCS percent recovery (%R) was not within QC limits for one compound, the MS/MSD
percent recoveries (%R) were within QC limits and no data were qualified.

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits with the following
exceptions:

Sample Internal Standards Area (Limits) Compound Flag AorP
TSB-GJ-09-10' Perylene-di2 198321 (281395-1125580) | Di-n-octylphthalate J (all detects) A
Benzo(b)fluoranthene UJ (all non-detects)
Benzo(k)fluoranthene
Benzo{a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

TSB-GJ-09-20'** | Perylene-d12 191974 (281395-1125580) | Di-n-octylphthalate J (all detects) A
Benzo(b)fluoranthene UJ (all non-detects)
Benzo(k)fluoranthene
Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

TSB-GJ-09-30 Perylene-di2 206248 (281395-1125580) | Di-n-octylphthalate J (all detects) A
Benzo(b)fluoranthene UJ (all non-detects)
Benzo(k)fluoranthene
Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

TSB-GJ-09-40’ Perylene-di12 212988 (281395-1125580) | Di-n-octylphthalate J (all detects) A
Benzo(b)fluoranthene UJ (all non-detects)
Benzo(k)fluoranthene
Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

VA\LOGIN\ERM\BRC\TRONOXG\19188A2.E34 6



Xl. Target Compound Ildentifications

All target compound identifications were within validation criteria for samples on which
a EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by Level |l criteria.

Xll. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level IV review was performed. Raw data were not evaluated for the
samples reviewed by Level Il criteria.

Xlll. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XIV. System Performance

The system performance was acceptable for samples on which a EPA Level |V review
was performed. Raw data were not evaluated for the samples reviewed by Level lli
Criteria.

XV. Overall Assessment of Data

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

XVLI. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\ERM\BRC\TRONOXG\19188A2.E34 7



BRC Tronox Parcel G

Semivolatiles - Data Qualification Summary - SDG F8F120180

SDG Sample Compound Flag AorP Reason
F8F120180 | TSB-GJ-09-10’ Phthalic acid J (all detects) A Initial calibration (RRF)
TSB-GJ-09-20'** UJ (all non-detects)
TSB-GJ-09-30' N-(Hydroxymethyl) phthalimide J (all detects)
TSB-GJ-09-40' UJ (all non-detects)
F8F120180 | TSB-GJ-09-10’ Phthalic acid J- (all detects) A Continuing calibration
TSB-GJ-09-20'** UJ (all non-detects) (%D}
TSB-GJ-09-30'
TSB-GJ-09-40'
F8F120180 | TSB-GJ-09-10 Phthalic acid J (all detects) A Continuing calibration
TSB-GJ-09-20'** UJ (all non-detects) (RRF)
TSB-GJ-09-30' N-(Hydroxymethyl) phthalimide J (all detects)
TSB-GJ-09-40 UJ (all non-detects)
F8F120180 | TSB-GJ-09-10 Di-n-octylphthalate J (all detects) A Internal standards (area)
TSB-GJ-09-20'** Benzo(b)fluoranthene UJ (all non-detects)
TSB-GJ-09-30' Benzo(k)fluoranthene
TSB-GJ-09-40' Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h.i)perylene

BRC Tronox Parcel G

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG F8F120180

BRC Tronox Parcel G

No Sample Data Qualified in this SDG

Semivolatiles - Field Blank Data Qualification Summary - SDG F8F120180

VALOGIN\ERM\BRC\TRONOXG\19188A2.E34 8
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LDC #:__19188A2 VALIDATION COMPLETENESS WORKSHEET Date: >

SDG #__F8F120180 Level lI/IV Page:_/of/ _
Laboratory;_Test America Reviewer:
2nd Reviewer:

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C)

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

Validation A
Sampling dates: é/// /ﬂg

1. Technical holding times

Il. | GC/MS Instrument performance check

. Initial calibration

IV. ] Continuing calibration/ICV

k==2&/0
=" 3

V. Blanks

VI. | Surrogate spikes

Vil. | Matrix spike/Matrix spike duplicates

=R \-pR-1p
22 <>

ViII. | Laboratory control samples

IX. | Regional Quality Assurance and Quality Control

X. Internal standards

XI. | Target compound identification Not reviewed for Level 111 validation.

Xll. | Compound gquantitation/CRQLs Not reviewed for Level 1] validation.

19>2§»~§z §\$ /gégﬁ"

XIil. | Tentatively identified compounds (TICs) Not reviewed for Level Ill validation.

)

XiV. | System performance Not reviewed for Level IIi validation.

XV. | Overall assessment of data

XVi. | Field duplicates

ol Aﬁ-&

XVII. | Field blanks

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Level IV validation
1 TSB-GJ-09-10" < 11 5/53?/5 7 Mﬂ 21 31
2 TSB-GJ-09-20™* 12 22 32
3 TSB-GJ-09-30" 13 23 33
4 TSB-GJ-09-40' 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
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LDC # /F/S354 = VALIDATION FINDINGS CHECKLIST Page:_/of =
SDG #_Se colty Reviewer:_ Q.
2nd Reviewer:

Method: Semivolatiles (EPA SW 846 Method 8270C)

Validation Area Yes| No | NA Findings/Comments

All technical holding times were met.

Were the DFTPP performance results reviewed aﬁd found to be within the specified
criteria?

Were all samples analyzed within the 12 hour clock criteria?

l Cooler temperature criteria was met.

Did the laboratory perform a 5 point calibration prior to sample analysis?

Were all percent relative standard deviations (%RSD) and relative response factors /
(RRF) within method criteria for all CCCs and SPCCs? =

Was a curve fit used for evaluation? e >

Did the initial calibration meet the curve fit acceptance criteria of > 0.9907?

Were all percent relative standard deviations (%RSD) < 30% and relative response | . /
factors (RRF) > 0.05?

Was a continuing calibration standard analyzed at least once every 12 hours for /
each instrument?

Were all percent differences (%D) and relative response factors (RRF) within /
method criteria for all CCCs and SPCCs?

Were all percent differences (%D) < 25% and relative response factors (RRF) > /
0.05?

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

Was a method blank analyzed for each matrix and concentration? /

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

Were all surrogate %R within QC limits?

If 2 or more base neutral or acid surrogates were outside QC limits, was a /‘
reanalysis performed to confirm %R?

If any %R was less than 10 percent, was a reanalysis performed to confirm %R?

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each
matrix in this SDG? If no, indicate which matrix does not have an associated
MS/MSD. Soil / Water. 1

I Was a MS/MSD analyzed every 20 samples of each matrix?

Were the MS/MSD percent recoveries (%R) and the relative percent differences
RPD) within the QC limits?

~ONN

Was an LCS analyzed for this SDG?

SVOA-SW_2.wpd version 2.0



LDC #_ s /o8 A> VALIDATION FINDINGS CHECKLIST Page:_—of =~

SDG #: Reviewer_ &—
2nd Reviewer:

Validation Area Yes |l No | NA Findings/Comments
Was an LCS analyzed per extraction batch? /
L~
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within /
the QC limits?

Were performance evaluation (PE) samples performed?

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

Were internal standard area counts within -50% or +100% of the associated
calibration standard?

Were retention times within + 30 seconds from the associated

Were relative retention times (RRT's) within + 0.06 RRT units of the standard?

“ Did compound spectra meet specified EPA "Functional Guidelines” criteria?

Were chromatogram peaks verified and accounted for?

(RRF) used to quantitate the compound?

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and

Were the correct internal standard (IS), quantitation ion and relative response factor /
dry weight factors applicable to fevel IV validation?

Were the major ions (> 10 percent relative intensity) in the reference spectrum
evaluated in sample spectrum?

Were relative intensities of the major ions within + 20% between the sample and the
reference spectra?

A

Did the raw data indicate that the laboratory performed a library search for all /
required peaks in the chromatograms (samples and blanks)?

System performance was found to be acceptable.

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.
" ¢ I
Target compounds were detected in the field blanks. "

SVOA-SW_2.wpd version 2.0
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LDC #: /2258_43 VALIDATION FINDINGS WORKSHEET Page: /of_/
SDG #: S&e cOULY Surrogate Results Verification Reviewer:

2nd reviewer:
METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270)

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the foliowing calculation:

% Recovery: SF/SS * 100 Where: SF = Surrogate Found
SS = Surrogate Spiked
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-d5 W%/
2-Fluorobiphenyl ,3 oy QA(_ZJ ﬁ
Terphenyl-di4 37 8’%8’3 7?
Phenol-d5 &z 0% £L
2-Fluorophenol 9—74 24 & L&
2,4,6-Tribromophenol ; =2 ?8‘# 0 é 7
2-Chlorophenol-d4
1,2-Dichlorobenzene-d4
Sample ID: =2
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-dS 6\9 -? —?5%‘7‘ ‘ S é £ 0

33.984> | 48 58
37 7626 | TE 7%
A9.640> &6 SO
47042 L b5 |
520144 i éﬁ V

2-Fluorobiphenyl |

Terphenyl-d14 V

Phenol-d5 —7 g\

2-Fluorophenol

2,4,6-Tribromophenol A/

2-Chiorophenol-d4

1,2-Dichiorobenzene-d4

Sample ID:

Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference

Nitrobenzene-d5

2-Fluorobiphenyl

Terphenyl-di4

Phenol-d5

2-Fluorophenol

2,4,6-Tribromophenol

2-Chlorophenol-d4

1,2-Dichlorobenzene-d4

SURRCALC.28
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LDC #: 14 IRBA= VALIDATION FINDINGS WORKSHEET Page: (of_{

SDG #:Zec.counV Sample Calculation Verification Reviewer:
2nd reviewer:

METHOD: GC/MS BNA (EPA SW 846 Method 8270)

N _N/A Were all reported results recalculated and verified for all level IV samples?
N _N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = (A )(L)(V,)(DF){2.0) Example:
(AJRRF) (Vo) (V) (%S) /\/

A, = Area of the characteristic ion (EICP) for the Sample I.D. S . @

compound to be measured
A, = Area of the characteristic ion (EICP) for the specific

internal standard
l, = Amount of internal standard added in nanograms Conc. = { ) )i Y W )

(ng) ( X X )¢ X )
v, = Volume or weight of sample extract in miililiters (ml)

or grams (g)-
v, = Volume of extract injected in microliters (ul) =
V, = Volume of the concentrated extract in microliters (ul)
Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices

only.
2.0 = Factor of 2 to account for GPC cleanup

Reported Calculated
Concentration Concentration
# Sample 1D Compound ( ) ( ) Qualification

RECALC.2S



LDC Report# 19188A3a

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-GJ-09-10’
TSB-GJ-09-20'**
TSB-GJ-09-30’
TSB-GJ-09-40°

BRC Tronox, Parcel G
June 11, 2008

August 6, 2008

Soil

Chlorinated Pesticides
EPA Level lll & IV
TestAmerica, Inc.

F8F120180

**Indicates sample underwent EPA Level IV review

VALOGIN\ERM\BRC\TRONOXG\19188A3A.E34



Introduction

This data review covers 4 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8081A for
Chlorinated Pesticides.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) 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 V.

Field duplicates are summarized in Section XIV.

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 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.

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.

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\TRONOXG\19188A3A.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.

1. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration
and continuing calibration sections.

I11. Initial Calibration

Initial calibration of single compounds were performed for the primary (quantitation)
column and confirmation column as required by this method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
selected compounds.

A curve fit, based on the initial calibration, was established for quantitation for selected
compounds. The coefficient of determination (r*) was greater than or equal to 0.990 .

Retention time windows were evaluated and considered technically acceptable for
samples on which a EPA Level IV review was performed. Raw data were not evaluated
for the samples on which a Level Il review was performed.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were
within the 15.0% QC limits with the following exceptions:

Associated
Date Standard Channel Compound %D Samples Flag AorP
6/18/08 KCAL0g92 A Toxaphene 15.2 TSB-GJ-09-30 J+ (all detects) A
TSB-GJ-09-40'
6/18/08 KCAL095 A 2,4'-DDD 22,6 TSB-GJ-09-30 J+ (all detects) P
TSB-GJ-09-40'

The percent differences (%D) of the second source calibration standard were less than
or equal to 15.0% for all compounds.

VALOGIN\ERM\BRC\TRONOXG\19188A3A.E34 3



Retention times (RT) of all compounds in the calibration standards were within QC limits
for samples on which a EPA Level IV review was performed. Raw data were not
evaluated for the samples on which a Level lll review was performed.

The individual 4,4’-DDT and Endrin breakdowns (%BD) were less than or equal to 15.0%.
V. Blanks

Method blanks were reviewed for each matrix as applicable. No chlorinated pesticide
contaminants were found in the method blanks.

No field blanks were identified in this SDG.
VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All
surrogate recoveries (%R) were within QC limits.

VII. 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.

VIIl. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.

b. GPC Calibration

GPC cleanup was not required and therefore not performed in this SDG.

Xl. Target Compound Identification

All target compound identifications were within validation criteria for samples on which

a EPA Level |V review was performed. Raw data were not evaluated for the samples
reviewed by Level Il criteria.

VALOGIN\ERM\BRC\TRONOXG\19188A3A.E34 4



Xll. Compound Quantitation and Reported CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level IV review was performed. Raw data were not evaluated for the
samples reviewed by Level lll criteria.

Xlll. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\ERM\BRC\TRONOXG\19188A3A.E34 5



BRC Tronox, Parcel G
Chlorinated Pesticides - Data Qualification Summary - SDG F8F120180

SDG Sample Compound Flag AorP Reason
F8F120180 TSB-GJ-09-30' Toxaphene J+ (all detects) A Continuing calibration
TSB-GJ-09-40 (%D)
F8F120180 TSB-GJ-08-30' 2,4'-DDD J+ (all detects) P Continuing calibration
TSB-GJ-09-40 (%D)

BRC Tronox, Parcel G
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG
F8F120180

No Sample Data Qualified in this SDG
BRC Tronox, Parcel G
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG
F8F120180

No Sample Data Qualified in this SDG

VALOGIN\ERM\BRC\TRONOXG\19188A3A.E34 6



LDC #.__19188A3a VALIDATION COMPLETENESS WORKSHEET Date:é’é&,/*g—-v

SDG #.__F8F120180 Level 111V Page:_[of L
Laboratory: Test America Reviewer:
2nd Reviewer:

METHOD: GC Chlorinated Pesticides (EPA SW 846 Method 8081A)

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

Validati A
. Technical holding times _A'\ Sampling dates: é,/ 4 f Vi B/
Il. GC/ECD Instrument Performance Check A" !

. | initial calibration w4f b p .y 2—

IV. | Continuing calibration/ICV /61/\/ [C,\/S ) 67 J

V. Blanks

VI. ] Surrogate spikes

JEB-G (—08 /0"

LC=

VIl. | Matrix spike/Matrix spike duplicates

VIII. | Laboratory control samples

IX. | Regional quality assurance and quality control

Xa. | Florisil cartridge check

Xb. | GPC Calibration

Xi. | Target compound identification Not reviewed for Level Ill validation.

Xil. | Compound quantitation and reported CRQLs Not reviewed for Level lil validation.

Xlll. | Overall assessment of data

A N e

XIV. | Field duplicates

e
—

XV. | Field blanks

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

Validated Samples: ** Indicates sample underwent Level IV validation

1 | TSB-GJ-09-10' <111 2755’/%/ 2L | 2 31
2 | TsB-GJ-09-20* 12 22 32
3| TsB-GJ-09-30 13 23 33
4 | T5B-GJ-0940 V|14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

19188A3aW.wpd



LDC #: /7/88%45’3 VALIDATION FINDINGS CHECKLIST Page:_/of =

SDG #_Sor o1 Reviewer: Q@
2nd Reviewer:

Method: / GC HPLC

Did the laboratory perform a § point calibration prior to sample analysis?

Was a linear fit used for evaluation? If yes, were all percent relative standard
deviations (%RSD) < 20%?

used?

Was a curve fit used for evaluation? If Yes, what was the acceptance criteria /

Did the initia! calibration meet the curve fit acceptance criteria?

Were the RT windows pro rl establishgd? ]

G ans A ok

PRI

VeEantintirgcal S net b -_‘*;»‘L o -
What type of continuing calibration calculation was performed? %D or
%R

Was a continuing calibration analyzed daily?

“ Were all percent differences (%D) < 15%.0 or percent recoveries 85-115%7

Were ail the retention times

&

Was a method blank analyzed for each matrix and concentration?

Was there contamination in the method blanks? If yes, please see the Blanks /
validation completeness worksheet
e s e

Were all surogate %R within the QC limits?

a reanalysis performed to confirm %R?

If the percent recovery (%R) of one or more surrogates was outside QC limits, was /
e

if an

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each
matrix in this SDG? If no, indicate which matrix does not have an associated
MS/MSD. Soit / Water.

Was a MS/MSD analyzed every 20 samples of each matrix? “

Were the MS/MSD percent recoveries (%R) and the relative percent differences

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch? I]

P R T TR P NPV ¥ e



LDC #: /7/38%54 VALIDATION FINDINGS CHECKLIST Page:_oof >
SDG #_ S OMSY Reviewer:  S—

2nd Reviewer:

“ Validation Area Yes | No | NA Findings/Comments j]

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the QC limits?

Were performance evaluation (PE) samples performed?

rformance evaluation (PE) samples within the acceptance limits?

Sptificahon

)
raelEOmpOLK

Were the retention tlmes of rep rted detects wnhm the RT wundows"

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions
and dry weight factors apphcable to Ievel iV validation?

Were field duplicate pairs identified in this SDG?

Were field blanks identified in this SDG? 4 /

Were target compounds idetected in the field duplicates? I

“ Were target compounds detected in the field blanks?
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LDC Report# 19188A3b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: BRC Tronox Parcel G
Collection Date: June 11, 2008

LDC Report Date: August 6, 2008

Matrix: Soil

Parameters: Polychlorinated Biphenyls
Validation Level: EPA Level lll & IV
Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): F8F120180

Sample Identification

TSB-GJ-09-10’
TSB-GJ-09-20"**
TSB-GJ-09-30’
TSB-GJ-09-40'

**|ndicates sample underwent EPA Level |V review
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Introduction

This data review covers 4 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8082 for
Polychlorinated Biphenyls.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) 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 V.

Field duplicates are summarized in Section XIV.

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.
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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.
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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. GC/ECD Instrument Performance Check

Instrument performance was acceptable unless noted otherwise under initial calibration
and continuing calibration sections.

Ill. Initial Calibration

Initial calibration of multicomponent compounds was performed for the primary
(quantitation) column as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for alll
compounds.

Retention time windows were evaluated and considered technically acceptable for
samples on which a EPA Level |V review was performed. Raw data were not evaluated
for the samples on which a Level Il review was performed.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were
within the 15.0% QC limits.

The percent differences (%D) of the second source calibration standard were less than
or equal to 15.0% for all compounds.

Retention times (RT) of all compounds in the calibration standards were within QC limits
for samples on which a EPA Level IV review was performed. Raw data were not
evaluated for the samples on which a Level lll review was performed.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polychlorinated biphenyl
contaminants were found in the method blanks.

No field blanks were identified in this SDG.
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VI. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All
surrogate recoveries (%R) were within QC limits.

VII. 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.

VIIl. Laboratory Control Samples (LCS)

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

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Pesticide Cleanup Checks

a. Florisil Cartridge Check

Florisil cleanup was not required and therefore not performed in this SDG.

b. GPC Calibration

GPC cleanup was not required and therefore not performed in this SDG.

Xl. Target Compound ldentification

All target compound identifications were within validation criteria for samples on which
a EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by Level Il criteria.

Xll. Compound Quantitation and Reported CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level IV review was performed. Raw data were not evaluated for the
samples reviewed by Level Ill criteria.

Xlll. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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BRC Tronox Parcel G
Polychlorinated Biphenyls - Data Qualification Summary - SDG F8F120180

No Sample Data Qualified in this SDG
BRC Tronox Parcel G
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
F8F120180
No Sample Data Qualified in this SDG
BRC Tronox Parcel G

Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG
F8F120180

No Sample Data Qualified in this SDG
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LDC #:__19188A3b VALIDATION COMPLETENESS WORKSHEET Date:éééﬂé/ﬂ

SDG#:._ F8F120180 Level HII/IV Page: ¢6 fL
Laboratory:_Test America Reviewer. (T
2nd Reviewer:

METHOD: GC Polychlorinated Biphenyls (EPA SW 846 Method 8082)

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

Validation 2
.| Technical holding times /// / A %
7 7

Sampling dates:

l. GC/ECD Instrument Performance Check

1. Initial calibration

IV. | Continuing calibration/ICV

(e =) 57D

V. Blanks

V1. | Surrogate spikes

s -63-08 40~
L2 =

VII. | Matrix spike/Matrix spike duplicates

VIIl. | Laboratory control samples

IX. | Regional quality assurance and quality control

Xa. | Florisil cartridge check

Xb. | GPC Calibration

Xl. | Target compound identification Not reviewed for Level Ill validation.

XIl. | Compound quantitation and reported CRQLs Not reviewed for Level lll validation.

Xlli. | Overall assessment of data

XIV. | Field duplicates

N R

XV. | Field blanks

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Level IV validation
1 | TsB-GJ-09-10' “ |11 2752747\,1/5 21 31
2 TSB-GJ-09-20"* 12 22 32
3 TSB-GJ-09-30' 13 23 33
4 TSB-GJ-09-40' 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

19188A3bW.wpd



LDC #: /?’/5’5?452 VALIDATION FINDINGS CHECKLIST Page:_/of =~
SDG #: Z Reviewer:
2nd Reviewer:

Method: / GC HPLC .
Validation Area Yes | No | NA Findings/Comments ‘
Did the laboratory perform a § point calibration prior to sample analysis? /
L
“ Was a linear fit used for evaluation? If yes, were all percent relative standard /
deviations (%RSD) < 20%?
Was a curve fit used for evaluation? If Yes, what was the acceptance criteria
used? / P

Did the initial calibration meet the curve fit acceptance criteria?

%R

" Was a continuing calibration analyzed daily?

Were all percent differences (%D) < 15%.0 or percent recoveries 85-115%7

Was a method blank associated with every sample in this SDG?
Was a method blank analyzed for each matrix and concentration?
Was there contamination in the method blanks? If yes, please see the Blanks /

o= AR TR T « -

validation com leteness worksheet. i

Were all surrogate %R within the QC limits?

If the percent recovery (%R) of one or more surrogates was outside QC limits, was
a reanalysis performed to confirm %R?

if any %R was less than 10 percent, was a reanalysis performed to confirm %R?

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each !
matrix in this SDG? if no, indicate which matrix does not have an associated /
MS/MSD. Soit / Water. ¢

Was a MS/MSD analyzed every 20 samples of each matrix?

Were the MS/MSD percent recoveries (%R) and the refative percent differences /
RPD) within the QC limits?

e

A

Was an LCS analyzed for this SDG? Pi

Was an LCS analyzed per extraction batch? / "

P IV S Y IV ¥ RS



LDC #: {ﬁ { 88*;&5@ VALIDATION FINDINGS CHECKLIST Page:=>of =~
SDG #,_See <P le«-y/ Reviewer:
2nd Reviewer:

" Validation Area Yes | No | NA Findings/Comments “

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the QC limits?

Were performance evaluation (PE) samples performed?

rformance evaluation (PE) samples within the acceptance limits?

Were compound quantitation and CRQLs adjusted to refiect all sample dilutions
and dry weight factors applicable to level 1V validation?

T

System performance was found to be acceptable.

AT : 7 8 3 » 3 e s

Were field duplicate pairs identified in this SDG?

Were target compounds idetected in the field duplicates?

Were field blanks identified in this SDG? /

“ Were target compounds detected in the field blanks? / "
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LDC Report# 19188A4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: BRC Tronox Parcel G
Collection Date: June 11, 2008

LDC Report Date: August 8, 2008
Matrix: Soil

Parameters: Metals

Validation Level: EPA Level lll & IV
Laboratory: TestAmerica, Inc.

Sample Delivery Group (SDG): F8F120180

Sample Identification

TSB-GJ-09-10°
TSB-GJ-09-20°**
TSB-GJ-09-30°
TSB-GJ-09-40°

**Indicates sample underwent EPA Level |V review
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Introduction

This data review covers 4 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 6010B,
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic,
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, lron, Lead,
Lithium, Magnesium, Manganese, Molybdenum, Mercury, Nickel, Niobium, Palladium,
Phosphorus, Platinum, Potassium, Selenium, Silicon, Silver, Sodium, Strontium,
Sulfur, Thallium, Tin, Titanium, Tungsten, Uranium, Vanadium, Zinc, and Zirconium.

This 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 methods 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.

Blanks are summarized in Section IIl.

Field duplicates are summarized in Section XIII.

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 |l criteria since this review is
based on QC data.

VALOGIN\ERM\BRC\TRONOXG\19188A4.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\TRONOXG\19188A4.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
An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met.

Ill. Blanks
Method blanks were reviewed for each matrix as applicable. No contaminant

concentrations were found in the initial, continuing and preparation blanks with the
following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples
ICB/CCB Antimony 1.3 ug/L All samples in SDG F8F120180

Thallium 1.1 ug/L
Tungsten 1.4 ug/L
Vanadium 2.7 ug/L
Lithium 8.0 ug/L
Mercury 0.1 ug/Kg

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

Reported Modified Final

Sample Analyte Concentration Concentration
TSB-GJ-09-10' Lithium 6.7 mg/Kg 26.6U mg/Kg
TSB-GJ-09-40 Lithium 111 mg/Kg 157U mg/Kg
Mercury 22.0 ug/Kg 52.4U ug/Kg

No field blanks were identified in this SDG.
IV. ICP Interference Check Sample (ICS) Analysis
The frequency of analysis was met.

The criteria for analysis were met.

VA\LOGIN\ERM\BRC\TRONOXG\19188A4.E34 4



V. Matrix Spike Analysis

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 with the following exceptions:

Spike ID
(Associated MS (%R) MSD (%R) RPD
Samples) Analyte (Limits) (Limits) (Limits) Flag AorP
TSB-GJ-08-10'MS/MSD Sulfur 140.1 (75-125) |135.4 (75-125) - J+ (all detects) A
(All samples in SDG Phosphorus 134.8 (75-125) - - J+ (all detects)
F8F120180)
TSB-GJ-08-10'MS/MSD Antimony 55.2 (75-125) | 39.4 (75-125) J- (all detects) A
(All samples in SDG Copper 72.5 (75-125) | 60.9 (75-125) - UJ (all non-detects)
F8F120180) Silicon 65.4 (75-125) | 44.6 (75-125)
Vanadium 68.4 (75-125) | 56.0 (75-125) -
Lithium - 69.8 (75-125) -
Nickel - 71.1 (75-125) -
Tungsten - 60.6 (75-125) -
Zinc - 62.2 (75-125) -
TSB-GJ-08-10°'MS/MSD Niobium 29.7 (75-125) - J- (all detects) A
(All samples in SDG R (all non-detects)
F8F120180)

VI. Duplicate Sample Analysis
Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.
VIl. Laboratory Control Samples (LCS)

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

VIIL Internal Standards (ICP-MS)

All internal standard percent recoveries (%R) were within QC limits for samples on which
a Level IV review was performed. Raw data were not evaluated for the samples reviewed
by Level lll criteria.

IX. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

X. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were

met with the following exceptions:

V:\LOGIN\ERM\BRC\TRONOXG\19188A4.E34 5



Diluted Sample Analyte %D (Limits) Associated Samples Flag AorP

TSB-GJ-08-10'L Iron 10.4 (<10) All samples in SDG J (all detects) A
F8F120180

Xl. 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
[l criteria.

Xll. Overall Assessment of Data

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

Xlll. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\ERM\BRC\TRONOXG\19188A4.E34 6



BRC Tronox Parcel G

Metals - Data Qualification Summary - SDG F8F120180

SDG Sample Analyte Flag AorP Reason

F8F120180 TSB-GJ-09-10' Suffur J+ (all detects) A Matrix spike/Matrix spike
TSB-GJ-09-20** Phosphorus J+ (all detects) duplicates (%R)
TSB-GJ-09-30
TSB-GJ-09-40'

F8F120180 TSB-GJ-09-10° Antimony J- (all detects) A Matrix spike/Matrix spike
TSB-GJ-09-20'** Copper UJ (all non-detects) duplicates (%R)
TSB-GJ-09-30' Silicon
TSB-GJ-09-40' Vanadium

Lithium
Nickel
Tungsten
Zinc

F8F120180 TSB-GJ-09-10 Niobium J- (all detects) A Matrix spike/Matrix spike
TSB-GJ-09-20'** R (all non-detects) duplicates (%R)
TSB-GJ-09-30
TSB-GJ-09-40'

F8F120180 TSB-GJ-09-10 Iron J (all detects) A ICP serial dilution (%D)
TSB-GJ-09-20"**

TSB-GJ-09-30
TSB-GJ-09-40'

BRC Tronox Parcel G

Metals - Laboratory Blank Data Qualification Summary - SDG F8F120180

Modified Final
SDG Sample Analyte Concentration AorP
F8F120180 T8B-GJ-09-10’ Lithium 26.6U mg/Kg A
F8F120180 TSB-GJ-09-40' Lithium 157U mg/Kg A
Mercury 52.4U ug/Kg

BRC Tronox Parcel G

Metals - Field Blank Data Qualification Summary - SDG F8F120180

No Sample Data Qualified in this SDG

VALOGIN\ERM\BRC\TRONOXG\19188A4.E34




LDC #:__19188A4 VALIDATION COMPLETENESS WORKSHEET Date: &/ '}é/ oL

SDG #__F8F120180 Level IV Page:_(of |
Laboratory:_Test America Reviewer:
2nd Reviewer__ Qv

- METHOD: Metals (EPA SW 846 Method 6020/6010B/7000)

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: b / 1) ’ o&
ll. | Calibration A ]
il. | Blanks S/
A

IV. ]ICP Interference Check Sample (ICS) Analysis

A
Z

3h> /lmv

V. | Matrix Spike Analysis

VI. | Duplicate Sample Analysis

Lo
2 W VPR U WA £
[ Ubi e |

Vil. | Laboratory Control Samples (LCS)

VIil. | Internal Standard (JCP-MS)

IX. | Furnace Atomic Absorption QC

X. ICP Serial Dilution

) NN
> (3 [z [P (=

XI. | Sample Result Verification Not reviewed for Level lil validation.

XIt. | Overall Assessment of Data

Xlli. | Field Duplicates

RS

XIV. | Field Blanks

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB$= Equipment blank
Validated Samples: ** |ndicates sample underwent Level IV validation
4 FI\
1 TSB-GJ-09-10' 11 21 31
2 TSB-GJ-08-20"* 12 22 32
3 TSB-GJ-09-30' 13 23 33
4 TSB-GJ-09-40' 14 24 34
5 b% 15 25 35
6 ' 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

19188A4W.wpd



SDG #: Reviewer:__uy
2nd Reviewer__ ()

ez \4 \E/X“ 4 VALIDATION FINDINGS CHECKLIST Page: _(_ofﬂL
/5.4,&_, v

Method:Metals (EPA SW 846 Method 6010/7000/6020)

Validation Area Findings/Comments

All technical holding times were met.

Cooler temperature criteria was met.

Were all instruments calibrated daily, each set-up time?

7/
Were the proper number of standards used? /
7

Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mercury dand 85-115% (Ui Ccyanide) QC limits?

Were all initial calibration

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

correlation coefficients > 0.9957? (Leve! IV onl /

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

with
SREEE

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. /7

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 +/- RL(+/-2X RL for soif) was /
used for samples that were < 5X the RL, including when only one of the duplicate
sam

Was an L.CS anayized for this SDG?

SN

Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 80-120% QC limits for water samples and laboratory established QC
limits for soils?

8 Cacy

If MSA was performed, was the correlation coefficients > 0.995?
Do all applicable analysies have duplicate injections? (Level IV only)

For sample concentrations > RL, are applicable duplicate injection RSD values <
20%? (Level IV only)

W I . i N ithin §5| 5% O limits?

s NS

h N

MET-SW.IV version 1.0



oc#_ 9188k

VALIDATION FINDINGS CHECKLIST
SDG # SV

2nd Reviewer:

Valid tion _Are:_i

Findings/Comments

Was an ICP serial dilution anal

ed if analyte concentrations were > 50X the IDL? /
Were all percent differences (%Ds) < 10%?

Was there evndence of negative interference? If yes, professional judgement will be

Were all the percent recoveries (%R) within the 30-120% of the intensity of the
internal standard in the associated initiat calibration?

I If the %Rs were outside the criteria, w

2 7 o
RS ;

analysis performed?

ty:Agstranes ghdiialifg Gantrol e

Were performance evaluation (PE) samples performed?
Were the pe

rforrnance evaluation (PE sam Ies wcthm the acceptance limits?
SR YL AR ¥

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable
to fevel IV vahdatlon?

w’%&
erall a;

S ———— P I
tf-’; *cxge
3 .,' ,«--: e ; et & s ": - : i 3 '

Field duplicate pairs were identified in this SDG.

v
Target analytes were detecled in the field duphcates.

Field blanks were identified in this SDG.

7/
Target analytes were detected in the field blanks.

MET-SW.IV version 1.0



LbC #:_| EH«%H VALIDATION FINDINGS WORKSHEET Page:_|_of _7[_
SDG#_ ¢ 2k coann” Sample Specific Element Reference Reviewer:

2nd reviewer:

All circled elements are applicable to each sample.

-Mal-ﬂxJ —Target Analyte List (TAL)
\ -"-F 40‘ " t‘\l Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb._Mg, Mn, Hg, Ni. K Se, Ag, Na, TI, V, Zn, Mo, B, SI—L
" Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl V, Zn, Mo, B, Si,

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si,

" Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sj,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si,
" Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si,

it
” -4 | 4] loFaPrisnsTiwuisz)

" Nb, Pd, P, Pt, Sn, Sr, Ti, W, U, Li, S, Zr,
“ Nb, Pd, P, Pt, Sn, Sr, Ti, W, U, Li, S, Zr,
" " Nb, Pd, P, Pt, Sn, Sr, Ti, W, U, Li, S, Zr,
" " Nb, Pd, P, Pt, Sn, Sr, Ti, W, U, Li, S, Zr,
" " Nb, Pd, P, Pt, Sn, Sr, Ti, W, U, Li, S, Zr,

Nb, Pd, P, Pt, Sn, Sr, Ti, W, U, Li, S, Zr,
Nb, Pd, P, Pt, Sn, Sr, Ti, W, U, Li, S, Zr,
Nb, Pd, P, Pt, Sn, Sr, Ti, W, U, Li, S, Zr,
Nb, Pd, P, Pt, Sn, Sr, Ti, W, U, Li, S, Zr,
IL II Nb, Pd, P, Pt, Sn, Sr, Ti, W, U, Li, S, Zr,
| | Nb, Pd, P, Pt, Sn, Sr, Ti, W, U, Li, S, Zr,
. ——Analysis Method .
ICP ' L&, _

ICP-MS Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, m

IICP-MS "Nb. Pd,P. Pt Sn.Sr, Ti W, lJ. Zr, ) '
4| A ‘________________________________"__________________________-_ Ma B _Si CN-

Comments:__Mercury by CVAA if performed
Nb: Niobium, Pd: Palladium, P; Phosphorus, Pt: Platinum, S: Sulfur, W: Tungsten, U: Uranium, Zr: Zirconium

BRCELEMS.wpd
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