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

Northgate Environmental Management, Inc. 
1100 Quail Street Ste. 102 
Newport Beach, CA 92660 
ATTN: Ms. Cindy Arnold

January 28, 2010

SUBJECT: Tronox LLC Facility, 2009 Phase B Investigation, Henderson, 
Nevada, Data Validation

Dear Ms. Arnold,

Enclosed are the final validation reports for the fractions listed below. These 
SDGs were received on December 17, 2009. Attachment 1 is a summary of the 
samples that were reviewed for each analysis.

LDC Project # 22285:

SPG# Fraction

R0906056/K0910677, R0906081 
R0906191, R0906270, R0906403 
R0906477

Volatiles, Semivolatiles, Chlorinated 
Pesticides, Polychlorinated Biphenyls, 
Metals, Wet Chemistry, TPH as 
Extractables

The data validation was performed under Stage 2B/4 guidelines. The analyses 
were validated using the following documents, as applicable to each method:

• Standard Operating Procedures (SOP) 40, Data ReviewA/alidation, 
BRC 2009

• Quality Assurance Project Plan Tronox LLC Facility, Henderson 
Nevada, June 2009

• NDEP Guidance, May 2006

• USEPA, Contract Laboratory Program National Functional Guidelines 
for Superfund Organic Methods Data Review, June 2008

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

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

Sincerely,

Erlinda T. Rauto
Operations Manager/Senior Chemist
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EDD CHECKLIST
LDC #: 22285 Reviewer: JE
SDG #: R0906056/K0910677. R0906081. R0906191 2nd Reviewer: BC

R0906270. R09Q6403. R0906477

Page:_l_of 1

Tronox Northgate Henderson Worksheet

EDD Area Yes No NA Findings/Comments

I. Completeness

Is there an EDD for the associated Tronox validation report? X
' ‘V" <!.■’■■, 4 ’ ‘ -

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

Were EDD anomalies identified? X

If yes, were they corrected or documented for the client? X
See EDD discrepancy 
form LDC22285 011510.doc

IV.'EDDDelivery ......................... . . ■■ m

Was the final EDD sent to the client? X

EDD_TRONOX_OH510-FINAL.DOC version 1.0



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports 

LDC #22285

Volatiles

«*



LDC Report# 22285A1

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

October 21 through October 26, 2009

January 11, 2010

Soil

Volatiles 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906056

Sample Identification

SA52-15BSPLP3 
SA52-28BSPLP3 
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP3 
SA34-10BSPLP3 
SA34-31BSPLP3

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 6 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 8260B for 
Volatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.
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The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. 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 cun/e 
to evaluate the compound. All coefficients of determination (r2) 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

11/7/09 2-Methyl-2-propanol 0.015 {>0.05) All samples in SDG J (all detects) A
R0906056 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.

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

Date Compound RRF (Limits) Associated Samples Flag Aor P

11/10/09 2-Methyl-2-propanol 0.015 (>0.05) All samples In SDG J (all detects) A
R0906056 UJ (all non-detects)

V. Blanks

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

Analysis Compound
Method Blank ID Date TIC (RT in minutes) Concentration Associated Samples

178668-MB 11/10/09 1,2,3-Trichlorobenzene 0.49 ug/L All samples in SDG
Naphthalene 0.43 ug/L R0906056

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.

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

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.
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IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications

All target compound identifications were within validation criteria.

XII. Project Quantitation Limit

All project quantitation limits were within validation criteria.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906056 All compounds reported below the PQL. J (all detects) A

XIII. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XIV. System Performance

The system performance was acceptable.

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.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Data Qualification Summary - SDG R0906056

SDG Sample Compound Flag A or P Reason (Code)

R0906056 SA52-15BSPLP3 2-Methyl-2-propanol J (all detects) A Initial calibration (RRF)
SA52-28BSPLP3 
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP3 
SA34-10BSPLP3 
SA34-31BSPLP3

UJ (all non-detects) (c)

R0906056 SA52-15BSPLP3 2-Methyl-2-propanol J (all detects) A Continuing calibration
SA52-28BSPLP3 
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP3 
SA34-10BSPLP3 
SA34-31BSPLP3

UJ (all non-detects) (RRF) (c)

R0906056 SA52-15BSPLP3 All compounds reported below the J (all detects) A Project Quantitation
SA52-28BSPLP3 
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP3 
SA34-10BSPLP3 
SA34-31BSPLP3

PQL. Limit (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Laboratory Blank Data Qualification Summary > SDG R0906056

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Volatiles - Field Blank Data Qualification Summary - SDG R0906056

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22285A1_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906Q56________ Stage 4
Laboratory: Columbia Analytical Services

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

Date:iVy_^
Page: ' of ) 

Reviewer: jy(. 
2nd Reviewer:

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

ValiHatinn Arp a Cnmmente

I. Technical holding times A Sampling dates:

II. GC/MS Instrument performance check A

III. Initial calibration 1 Ztp

IV. Continuing calibration/lGV'" £ W ^(Ai ^ a.si

V. Blanks -Tt/t)

VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates M Client

VIII. Laboratory control samples ft LCz fp

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification ft
XII. Compound quantitation/CRQLs A
XIII. Tentatively identified compounds (TICs)

XIV. System performance A

XV. Overall assessment of data ft
XVI. Field duplicates N

XVII. Field blanks k!

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

Validated Samples: £*>)

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

F
1 SA52-15BSPLP3

4"
11 17 -Ai e> 21 31

2 SA52-28BSPLP3 12 Sptf blk 22 32

3 RSAQ8-10BSPLP3 13 23 33
+•
4 RSAQ8-31BSPLP3 14 24 34

5 SA34-10BSPLP3 15 25 35
+­

6 SA34-31BSPLP3 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

22285A1W.wpd



LDC#: A ) VALIDATION FINDINGS CHECKLIST Page: 1 of 2-
SDG#: 'f<e Covtr Reviewer: M/

2nd Reviewer: <—^

Method: Volatiles (EPA SW 846 Method 8260B)

Validation Area Yes No NA Findings/Comments

1 Technical hoidms times

AH technical holding times were met.

Cooler temperature criteria was met.

11 GC/MS Instrument performance check

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

Were all samples analyzed within the 12 hour clock criteria?

Ill Initial calibration

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 > 0.990?

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

-

IV Continuing calibration

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?

V Blanks

Was a method blank associated with everv 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. /

VI. surrogate spikes

Were all surrogate %R within QC limits?
S'

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?

VII Matrix spike/Matnx spike duplicates
F

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.

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?

VHI Laboratory control samples

Was an LCS analvzed for this SDG?
7-----
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VALIDATION FINDINGS CHECKLISTLDC
SDG #: vTf e Cov-tf

Page: 2- of ~3- 
Reviewer: tM/

2nd Reviewer: \ a__

Validation Area Yes No NA Findings/Comments

Was an LCS analvzed oer analvtical batch?

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

IX. Reokusal Quatitv Assurance and Quality Control

Were performance evaluation (PE) samples performed?
-

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

X Internal standards . . „

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

Were retention times within + 30 seconds of the associated calibration standard?
/

XI. Taraet compound idenflffcation

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

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

Were chromatogram peaks verified and accounted for? S '

Xil. Compound guantftation/CRQLs ^

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? /

y

XIII Tentatively identified compounds (TICs)

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

y

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)? /£
XIV System performance

System performance was found to be acceptable.

XV Overall assessment of data

Overall assessment of data was found to be acceptable.

XVI Field duplicates

Field duplicate pairs were identified in this SDG. /'

Target compounds were detected in the field duplicates. /
s

XVII. Fietd btanks

Field blanks were identified in this SDG. /
y

Target compounds were detected in the field blanks. /
/

VOA-SW_2.wpd version 2.0
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification Reviewer: JVL*'
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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

in-

Where: SF = Surrogate Found
SS = Surrogate Spiked

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Toluene-d8 c S?f. 73* lo6) lo e>

Bromofluorobenzene STf. 6* ; or toy
1,2-Dichloroethane-d4
Dibromofluoromethane - sr*.7<r lot -

Sample ID:

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Toluene-d8
Bromofluorobenzene
1,2-Dichloroethane-d4
Dibromofluoromethane

Sample ID:

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Toluene-d8
Bromofluorobenzene
1,2-Dichloroethane-d4
Dibromofluoromethane

Sample ID:

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Toluene-d8
Bromofluorobenzene
1,2-Dichloroethane-d4
Dibromofluoromethane

Sample ID:

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Toluene-d8
Bromofluorobenzene
1,2-Dichloroethane-d4
Dibromofluoromethane

SURRCALC.1SB
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification Reviewer: CT^

2nd reviewer: ^
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1ETHOD:
'YfN N/A 

N/A

GC/MS VOA (EPA SW 846 Method 8260B)
Were all reported results recalculated and verified for all level IV samples?
Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = (A.XI.XDR
(AJ(RRF)(V0)(%S)

Ax = Area of the characteristic ion (EICP) for the 
compound to be measured

AIS = Area of the characteristic ion (EICP) for the specific 
internal standard

Is

RRF

Amount of internal standard added in nanograms
(ng)
Relative response factor of the calibration standard.

Example:

Sample I.D. V!

Cone. = ( /a i _LL )(
( 6,C>Cj )( )(

V0 = Volume or weight of sample pruged in milliliters (ml)
or grams (g).

Df = Dilution factor.
%S = Percent solids, applicable to soils and solid matrices
___________ only.__________________________________

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

RECALC-fS.wpd



LDC Report# 22285B1

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

October 22 through October 23, 2009

January 11, 2010

Soil/Water

Volatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906081 

Sample Identification

EB102209-S01A3
SA112-0.5B
S/yi12-10B
SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-0.5BRE
RSAQ8-10B
RSAQ8-22B
RSAQ8-31B
RSAQ8-34B
TB102209-S01
TB102209-S03
SA132-0.5B
SA132-10B
SA132009-10B
SA132-20B
SA132-34B
RSAR8-0.5B
RSAR8-10B

RSAR8-20B
RSAR8-34B
RSAP8-0.5B
RSAP8-10B
RSAP8-25B
RSAP8-40B
TB102309-S01
RSAR8-34BMS
RSAR8-34BMSD
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Introduction

This data review covers 25 soil samples and 4 water samples 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 the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. 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 (r2) 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

10/27/09 2-Methyl-2-propanol 0.017 (>0.05) EB102209-S01 A3 J (all detects) A
TB102209-S01 UJ (all non-detects)
TB102209-S03
177161-MB

10/31/09 2-Methyl-2-propanol 0.028 (>0.05) TB102309-S01 J (all detects) A
178301-MB UJ (all non-detects)

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.
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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:

Date Compound %D Associated Samples Flag A or P

10/30/09 Chloromethane 26.2 EB102209-S01 A3 J- (all detects) A
(F3812) TB102209-S01 UJ (all non-detects)

Bromomethane 28.5 TB102209-S03 J- (all detects)
177161-MB UJ (all non-detects)

10/30/09 Chloromethane 26.9 SA112-0.5B J+ (all detects) A
(H2030) Acetone 35.9 SA112-10B

SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-1 OB
177136-MB

J+ (all detects)

10/30/09 Hexachlorobutadiene 26.1 SA112-0.5B J- (all detects) A
(H2030) SA112-10B

SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-1 OB
177136-MB

UJ (all non-detects)

10/31/09 Bromomethane 28.4 RSAQ8-0.5BRE J- (all detects) A
RSAQ8-22B UJ (all non-detects)

Hexachlorobutadiene 35.9 RSAQ8-31B J- (all detects)
RSAQ8-34B
SA132-0.5B
SA132-10B
SA132009-1 OB 
SA132-20B
SA132-34B
RSAR8-0.5B
RSAR8-34B
RSAR8-34BMS
RSAR8-34BMSD
177288-MB

UJ (all non-detects)

11/1/09 Acetone 31.3 RSAR8-1 OB J- (all detects) A
RSAR8-20B
RSAP8-0.5B
RSAP8-1 OB
RSAP8-25B
RSAP8-40B
177311-MB

UJ (all non-detects)

All of the continuing calibration RRF values were within method and validation criteria 
with the following exceptions:
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Date Compound RRF (Limits) Associated Samples Flag A or P

10/30/09 
(F3812)

2-Methyl-2-propanol 0.017 (a0.05) EB102209-S01 A3
TB102209-S01
TB102209-SO3
177161-MB

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

A

11/6/09
(C2086)

2-Methyl-2-propanol 0.025 (>0.05) TB102309-S01
178301-MB

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

A

V. Blanks

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

Analysis Compound
Method Blank ID Date TIC (RT in minutes) Concentration Associated Samples

177161-MB 10/30/09 1,2,3-Trichlorobenzene 0.31 ug/L EB102209-S01 A3
1,2,4-T richlorobenzene 0.27 ug/L TB102209-S01
Hexachlorobutadiene 0.28 ug/L TB102209-S03

177136-MB 10/30/09 Dichloromethane 0.94 ug/Kg SA112-0.5B
SA112-10B
SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-1 OB

178301-MB 11/6/09 Hexachlorobutadiene 0.32 ug/L TB102309-S01

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:

Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

SA112-10B Dichloromethane 0.93 ug/Kg 0.93U ug/Kg

RSAQ8-1 OB Dichloromethane 1.1 ug/Kg 1.1U ug/Kg

Samples TB102209-S01, TB102209-S03, and TB102309-S01 were identified as trip 
blanks. No volatile contaminants were found in these blanks with the following 
exceptions:
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Trip Blank ID
Sampling

Date Compound Concentration Associated Samples

TB102209-S03 10/22/09 Acetone
Methylene chloride
Toluene

1.8 ug/L
0.23 ug/L
0.23 ug/L

EB102209-S01 A3
SA112-0.5B
SA112-10B
SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-0.5BRE
RSAQ8-1 OB
RSAQ8-22B
RSAQ8-31B
RSAQ8-34B

TB102309-S01 10/23/09 Acetone 5.6 ug/L SA132-0.5B
SA132-10B
SA132009-1 OB
SA132-20B
SA132-34B
RSAR8-0.5B
RSAR8-1 OB
RSAR8-20B
RSAR8-34B
RSAP8-0.5B
RSAP8-1 OB
RSAP8-25B
RSAP8-40B

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

Sample Compound
Reported

Concentration
Modified Final 
Concentration

EB102209-S01 A3 Acetone 3.1 ug/L 3.1 U ug/L

RSAQ8-0.5B Toluene 0.44 ug/Kg 0.44U ug/Kg

SA132-20B Acetone 9.4 ug/Kg 9.4U ug/Kg

RSAR8-20B Acetone 2.1 ug/Kg 2.1 U ug/Kg

RSAP8-1 OB Acetone 8.3 ug/Kg 8.3U ug/Kg

Sample EB102209-S01A3 was identified as an equipment blank. No volatile 
contaminants were found in this blank with the following exceptions:
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Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB102209-S01 A3 10/22/09 Acetone 3.1 ug/L SA112-0.5B
SA112-10B
SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-0.5BRE
RSAQ8-1 OB
RSAQ8-22B
RSAQ8-31B
RSAQ8-34B

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

Sample FB082809-SQ (from SDG R0904894) was identified as a field blank. No volatile 
contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB082809-SO 8/28/09 Acetone 9.2 ug/L All soil samples In SDG
Toluene 0.44 ug/L R0906081

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

Reported Modified Final
Sample Compound Concentration Concentration

SA112-0.5B Acetone 16 ug/Kg 16U ug/Kg

SA112-10B Toluene 0.62 ug/Kg 0.62U ug/Kg

RSAQ8-0.5B Acetone 9.6 ug/Kg 9.6U ug/Kg
Toluene 0.44 ug/Kg 0.44U ug/Kg

RSAQ8-0.5BRE Acetone 14 ug/Kg 14U ug/Kg
Toluene 0.57 ug/Kg 0.57U ug/Kg

RSAQ8-1 OB Toluene 0.55 ug/Kg 0.55U ug/Kg

RSAQ8-31B Toluene 0.74 ug/Kg 0.74U ug/Kg

SA132-20B Acetone 9.4 ug/Kg 9.4U ug/Kg

RSAR8-1 OB Toluene 0.40 ug/Kg 0.40U ug/Kg
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Reported Modified Final
Sample Compound Concentration Concentration

RSAR8-20B Acetone 2.1 ug/Kg 2.1 U ug/Kg
Toluene 0.52 ug/Kg 0.52U ug/Kg

RSAR8-34B Toluene 0.80 ug/Kg 0.80U ug/Kg

RSAP8-1 OB Acetone 8.3 ug/Kg 8.3U ug/Kg

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 with the following exceptions:

Spike ID 
(Associated 
Samples) Compound

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits) Flag AorP

RSAR8-34BMS/MSD
(RSAR8-34B)

Hexachlorobutadiene 36 (70-130) 29 (70-130) - J- (all detects)
UJ (all non-detects)

A

VIII. Laboratory Control Samples (LCS)

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

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

177288LCS Hexachlorobutadiene 68 (75-125) RSAQ8-0.5BRE
RSAQ8-22B
RSAQ8-31B
RSAQ8-34B
SA132-0.5B
SA132-10B
SA132009-1 OB
SA132-20B
SA132-34B
RSAR8-0.5B
RSAR8-34B
177288-MB

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

P
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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

RSAQ8-0.5B 1,4-Dichlorobenzene-d4 146546 (188206-752822) Bromoform
1.1.2.2- Tetrachloroethane
1.2- Dibromo-3-chloropropane 
Isopropylbenzene 
Bromobenzene
1.2.3- T richloropropane 
n-Propylbenzene 
2-Chlorotoluene
1,3,5-Trimethylbenzene
4-Chlorotoluene
tert-Butylbenzene
1.2.4- T rimethylbenzene 
sec-Butylbenzene
1.3- Dichlorobenzene 
p-lsopropyltoluene
1.4- Dichlorobenzene 
n-Butylbenzene
1,2-Dichlorobenzene
1.2.4- T richlorobenzene 
Hexachlorobutadiene 
Naphthalene
1,2,3-T richlorobenzene

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

A

RSAQ8-0.5BRE 1,4-Dichlorobenzene-d4 102219 (163197-652786) Bromoform
1.1.2.2- Tetrachloroethane
1.2- Dibromo-3-chloropropane 
Isopropylbenzene 
Bromobenzene
1.2.3- T richloropropane 
n-Propylbenzene 
2-Chlorotoluene
1,3,5-T rimethylbenzene
4-Chlorotoluene
tert-Butylbenzene
1.2.4- Trimethylbenzene 
sec-Butylbenzene
1.3- Dichlorobenzene 
p-lsopropyltoluene
1.4- Dichlorobenzene 
n-Butylbenzene
1,2-Dichlorobenzene
1.2.4- Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene
1,2,3-T richlorobenzene

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

A
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XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906081 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows:

Sample Compound Flag Aor P

RSAQ8-0.5BRE All TCL compounds X A

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

XVI. Field Duplicates

Samples SA132-10B and SA132009-1 OB were identified as field duplicates. No volatiles 
were detected in any of the samples with the following exceptions:

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA132-10B SA132009-1 OB Flags AorP

Chloroform 1.1 0.59 - 0.51 (<6.1) - -

V:\LOGIN\TRONOXNG\22285B1 .TR3 11



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Data Qualification Summary - SDG R0906081

SDG Sample Compound Flag Aor P Reason (Code)

R0906081 EB102209-S01 A3 2-Methyl-2-propanol J (all detects) A Initial calibration (RRF)
TB102209-S01
TB102209-SO3
TB102309-SO1

UJ (all non-detects) (c)

R0906081 EB102209-S01 A3 Chloromethane J- (all detects) A Continuing calibration
TB102209-SO1 UJ (all non-detects) (%D) (c)
TB102209-S03 Bromomethane J- (all detects)

UJ (all non-detects)

R0906081 SA112-0.5B Chloromethane J+ (all detects) A Continuing calibration
SA112-10B
SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-1 OB

Acetone J+ (all detects) (%D) (c)

R0906081 SA112-0.5B Hexachlorobutadiene J- (all detects) A Continuing calibration
SA112-10B
SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-1 OB

UJ (all non-detects) (%D) (c)

R0906081 RSAQ8-0.5BRE Bromomethane J- (all detects) A Continuing calibration
RSAQ8-22B UJ (all non-detects) (%D) (c)
RSAQ8-31B Hexachlorobutadiene J- (all detects)
RSAQ8-34B
SA132-0.5B
SA132-10B
SA132009-1 OB 
SA132-20B
SA132-34B
RSAR8-0.5B
RSAR8-34B

UJ (all non-detects)

R0906081 RSAR8-1 OB Acetone J- (all detects) A Continuing calibration
RSAR8-20B
RSAP8-0.5B
RSAP8-1 OB
RSAP8-25B
RSAP8-40B

UJ (all non-detects) (%D) (c)

R0906081 EB102209-S01 A3 2-Methyl-2-propanol J (all detects) A Continuing calibration
TB102209-S01
TB102209-S03
TB102309-S01

UJ (all non-detects) (RRF) (c)

R0906081 RSAR8-34B Hexachlorobutadiene J- (all detects) A Matrix spike/Matrix spike
UJ (all non-detects) duplicates (%R) (m)

V:\LOGIN\TRONOXNG\22285B1 .TR3 12



SDG Sample Compound Flag AorP Reason (Code)

R0906081 RSAQ8-0.5BRE
RSAQ8-22B
RSAQ8-31B
RSAQ8-34B
SA132-0.5B
SA132-10B
SA132009-1 OB 
SA132-20B
SA132-34B
RSAR8-0.5B
RSAR8-34B

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

P Laboratory control 
samples (%R) (I)

R0906081 RSAQ8-0.5B
RSAQ8-0.5BRE

Bromoform
1.1.2.2- Tetrachloroethane
1.2- Dibromo-3-chloropropane 
Isopropylbenzene
Bromobenzene
1.2.3- T richloropropane 
n-Propylbenzene
2-Chlorotoluene
1,3,5-T rimethylbenzene
4-Chlorotoluene
tert-Butylbenzene
1.2.4- T rimethylbenzene 
sec-Butylbenzene
1.3- Dichlorobenzene 
p-lsopropyltoluene
1.4- Dichlorobenzene 
n-Butylbenzene
1,2-Dichlorobenzene
1.2.4- T richlorobenzene 
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

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

A Internal standards (area)
(i)

V:\LOGIN\TRONOXNG\22285B1 .TR3 13



SDG Sample Compound Flag AorP Reason (Code)

R0906081 EB102209-SO1 A3 
SA112-0.5B
SA112-10B
SA112-20B
SA112-34B
RSAQ8-0.5B 
RSAQ8-0.5BRE 
RSAQ8-1 OB
RSAQ8-22B
RSAQ8-31B
RSAQ8-34B
TB102209-S01
TB102209-S03
SA132-0.5B
SA132-10B
SA132009-1 OB 
SA132-20B
SA132-34B
RSAR8-0.5B
RSAR8-1 OB
RSAR8-20B
RSAR8-34B
RSAP8-0.5B
RSAP8-1 OB
RSAP8-25B
RSAP8-40B
TB102309-S01

All compounds reported below the 
PQL

J (all detects) A Project Quantitation
Limit (PQL) (sp)

R0906081 RSAQ8-0.5BRE All TCL compounds X A Overall assessment of 
data (o)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Laboratory Blank Data Qualification Summary - SDG R0906081

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration AorP Code

R0906081 SA112-10B Dichloromethane 0.93U ug/Kg A bl

R0906081 RSAQ8-1 OB Dichloromethane 1.1U ug/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Trip Blank Data Qualification Summary - SDG R0906081

SDG Sample Compound
Modified Final 
Concentration A or P Code

R0906081 EB102209-SQ1 A3 Acetone 3.1 U ug/L A bt

R0906081 RSAQ8-0.5B Toluene 0.44U ug/Kg A bt

V:\LOGlN\TRONOXNG\22285B1 .TR3 14



SDG Sample Compound
Modified Final 
Concentration AorP Code

R0906081 SA132-20B Acetone 9.4U ug/Kg A bt

R0906081 RSAR8-20B Acetone 2.1 U ug/Kg A bt

R0906081 RSAP8-1 OB Acetone 8.3U ug/Kg A bt

Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Volatiles - Equipment Blank Data Qualification Summary - SDG R0906081

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Field Blank Data Qualification Summary - SDG R0906081

SDG Sample Compound
Modified Final 
Concentration AorP Code

R0906081 SA112-0.5B Acetone 16U ug/Kg A bf

R0906081 SA112-10B Toluene 0.62U ug/Kg A bf

R0906081 RSAQ8-0.5B Acetone
Toluene

9.6U ug/Kg
0.44U ug/Kg

A bf

R0906081 RSAQ8-0.5BRE Acetone
Toluene

14U ug/Kg
0.57U ug/Kg

A bf

R0906081 RSAQ8-1 OB Toluene 0.55U ug/Kg A bf

R0906081 RSAQ8-31B Toluene 0.74U ug/Kg A bf

R0906081 SA132-20B Acetone 9.4U ug/Kg A bf

R0906081 RSAR8-1 OB Toluene 0.40U ug/Kg A bf

R0906081 RSAR8-20B Acetone
Toluene

2.1 U ug/Kg
0.52U ug/Kg

A bf

R0906081 RSAR8-34B Toluene 0.80U ug/Kg A bf

R0906081 RSAP8-1 OB Acetone 8.3U ug/Kg A bf
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LDC #: 22285B1
SDG #: R0906081

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET

Stage 2B
Date:

Laboratory: Columbia Analytical Services

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

Page:_i_of) 
Reviewer: 3/1 

2nd Reviewer:

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

ValiHatinn Area Comment-!?

1. Technical holding times fr Sampling dates: ^ ^2.2 —

II. GC/MS Instrument performance check

III. Initial calibration
( ’

IV. Continuing calibration/iGV" CCa} £ asr 7,

V. Blanks $k)
VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates

VIII. Laboratory control samples CiaI VOS,

IX. Regional Quality Assurance and Quality Control N

X. Internal standards ~£V\)

XI. Target compound identification N

XII. Compound guantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data

XVI. Field duplicates Xr)

XVII. Field blanks F& = } TB ^>3, , 27

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

Validated Samples:
<1/

^flvID = No compounds detected 
R = Rinsate 
FB = Field blank

■+■ i )

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

( K.6 ftOf-ieup)

^ f 1 ' EB102209-SQ1A3 V\J 11 ^ RSAQ8-34B £
s'

21 RSAR8-20B S +■ /31 17716 J- A)fc

2 3 SA112-0.5B 2 12' TB102209-SQ1 V 22 ^ RSAR8-34B 32 ^ ^ I7€i(5

3 ? SA112-10B V TB102209-SQ3 . 23 ^ RSAP8-0.5B Is 3 'T7/« -

4 2 SA112-20B 14* SA132-0.5B S 24 * RSAP8-10B 177 22# -
35 SA112-34B 15 V SA132-10B P 25 * RSAP8-25B — t35 - 17? 3,| ^ N

6 J RSAQ8-0.5B 16 ^ SA132009-1 OB ^ 26 RSAP8-40B , 36

7 V RSAQ8-0.5BBt Rf 17 ? SA132-20B
f" >27 TB102309-SQ1 IV 37

8 * RSAQ8-10B 00 SA132-34B 28 t RSAR8-34BMS S 38

9 * RSAQ8-22B 19 ^ RSAR8-0.5B 29 f RSAR8-34BMSD J' 39

10 1 RSAQ8-31B v ^20 ^ RSAR8-10B / 30 40

s'
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client:
Project:
Sample Matrix:

Northgate Environmental 
Tronox LLC Henderson/2027.001 
Soil

Matrix Spike Summary 
Volatile Organic Compounds by GC/MS

Sample Name: RSAR8-34B
Lab Code: R0906081-024

Analytical Method: 8260B

Service Request: R0906081 
Date Collected: 10/23/09 
Date Received: 10/24/09 
Date Analyzed: 11/ 1/09

Units: gg/Kg 
Basis: Dry

Matrix Spike Duplicate Matrix Spike

Analyte Name
Sample
Result Result

RQ0910704-03
: Amount % Rec Result

RQ0910704-04
Amount % Rec

% Rec 
Limits RPD

RPD
Limit

1,1,1,2-Tetrachloroethane ND 45.8 71.4 64 * 45.1 70.0 64 * 70-130 2 30
1,1,1 -Trichloroethane (TCA) ND 58.9 71.4 82 56.8 70.0 81 70-130 4 30
1,1,2,2-Tetrachloroethane ND 52.5 71.4 73 48.4 70.0 69 * 70-130 8 30
1,1,2-TricMoroethane ND 47.7 71.4 67 * 49.7 70.0 71 70-130 4 30
1,1-Dichloroethane (1,1-DCA) ND 55.7 71,4 78 55.7 70.0 80 70-130 0 30
1,1 -Dichloroethene (1,1-DCE) ND 54.0 71.4 76 52.8 70.0 75 70 - 130 2 30
1,1 -Dichloropropene ND 53.5 71.4 75 51.2 70.0 73 70 -130 4 30
1,2,3-Trichlorobenzene ND 33.7 71.4 47 * 29.5 70.0 42 * 70 - 130 14 30
1,2,3-Trichloropropane ND 47.9 71.4 67 * 45.7 70.0 65 * 70 -130 5 30
1,2,4-Triclilorobenzene ND 36.3 71.4 51 * 29.8 70.0 43 * 70 -130 20 30
1,2,4-Triniethylbenzene ND 39.5 71.4 55 * 34.0 70.0 49 * 70 -130 15 30
1,2-Dibromo-3-chloropropane (DEC ND 46.6 71.4 65 44.4 70.0 63 50-150 5 30
1,2-Dibromoethane ND 49.2 71.4 69 * 49.4 70.0 71 70 - 130 1 30
1,2-Dichlorobenzene ND 41.6 71.4 58 * 37.8 70.0 54 * 70 -130 9 30
1,2-Diclrloroethane ND 54.8 71.4 77 54.3 70.0 78 70 -130 1 30
1,2-Dichloropropane ND 52.2 71.4 73 49.2 70.0 70 70 -130 6 30
1,3,5-Trimetliylbenzene ND 42.1 71.4 59 * 34.8 70.0 50 * 70 -130 19 30
1,3 -Dichlorobenzene ND 42.5 71.4 59 * 36.9 70.0 53 * 70 -130 14 30
1,3 -Dichloropropane ND 49.4 71.4 69 * 49.9 70.0 71 70 -130 1 30
1,4-Dichlorobenzene ND 41.0 71.4 57 * 36.1 70,0 52 * 70 -130 13 30
2,2-Dichloropropane ND 54.6 71,4 76 51.6 70.0 74 70 -130 6 30
2-Butanone (MEK) 2.8 52.4 71.4 69 53.7 70.0 73 50 -150 3 30
2-Chlorotolnene ND 43.5 71.4 61 * 40.1 70.0 57 * 70 -130 8 30
2-Hexanone ND 37.1 71.4 52 * 39.3 70.0 56 * 70 -130 6 30
2-Methyl-2-propanol ND 1140 1430 80 1090 1400 78 50 -150 5 30
4-Chlorotoluene ND 44,4 71.4 62 * 38.1 70.0 54 * 70 -130 15 30
4-Isopropyltoluene ND 38.8 71.4 54 * 32.8 70.0 47 * 70 -130 17 30
4-Methyl-2-pentanone ND 50.6 71.4 71 51.1 70.0 73 70 -130 1 30
Acetone 23 89.2 71.4 93 87.4 70.0 92 50 -150 2 30
Benzene ND 48.9 71.4 68 * 49.8 70.0 71 70-130 2 30
Bromobenzene ND 44.3 71.4 62 * 39.3 70.0 56 * 70-130 12 30
Bromochloromethane ND 51.8 71.4 73 48.9 70.0 70 70 -130 6 30
Bromodichloromethane ND 51.4 71.4 72 51.2 70.0 73 70 -130 0 30
Bromoform ND 48.3 71.4 68 * 48.0 70.0 69 * 70 - 130 1 30

Comments:

Printed 12/16/09 12:45 Matrix Spike Summary
\\[nflow21StarIin»\LirasR£ps\MatrixSpike.rpt Superset Reference: 09-0000125297 rev 00



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client:
Project:
Sample Matrix:

Northgate Environmental 
Tronox LLC Henderson/2027.001 
Soil

Matrix Spike Summary 
Volatile Organic Compounds by GC/MS

Sample Name: RSAR8-34B
Lab Code: R0906081-024

Analytical Method: 8260B

Service Request: R0906081 
Date Collected: 10/23/09 
Date Received: 10/24/09 
Date Analyzed: 11/ 1/09

Units: |ig/Kg 
Basis: Dry

Matrix Spike Duplicate Matrix Spike
Sample RQ0910704-03 RQ0910704-04 % Rec RPD

Analyte Name Result Result: Amount % Rec Result: Amount % Rec Limits RPD Limit

Bromomethane ND 37.5 71.4 53 39.1 70.0 56 50-150 4 30
Carbon Tetrachloride ND 56.2 71.4 79 56.7 70.0 81 70 -130 1 30
Chlorobenzene ND 44.4 71.4 62 * 41.8 70.0 60 * 70 -130 6 30
Chloroethane ND 53.2 71.4 74 50.8 70.0 73 70 -130 5 30
Chloroform ND 57.2 71.4 80 56.3 70.0 80 70 -130 2 30
CMoromethane ND 64.9 71.4 91 62.4 70.0 89 70 -130 4 30
Dibromochloromethane ND 50.7 71.4 71 49.8 70.0 71 70 -130 2 30
Dibroinomethane ND 50.1 71.4 70 48.3 70.0 69 * 70 -130 4 30
Dichlorodifluoromethane (CFC 12) ND 40.1 71.4 56 * 40.5 70.0 58 * 70 -130 1 30
Dichloromethane 1.3 54.7 71.4 75 54.1 70.0 75 70 -130 1 30
Diisopropyl Ether ND 53.1 71.4 74 53.8 70.0 77 70-130 1 30
Ethyl tert-Butyl Ether ND 53.0 71.4 74 52.9 70.0 76 70 -130 0 30
Ethylbenzene ND 46.2 71.4 65 * 43.1 70.0 62 * 70 - 130 7 30
Hexachlorobutadiene ND 25.9 71.4 36 * 20.2 70.0 29 * 70 -130 25 30
Isopropylbenzene (Cumene) ND 46.7 71.4 65 * 42.0 70.0 60 * 70 -130 11 30
Methyl tert-Butyl Ether ND 55.8 71.4 78 52,4 70.0 75 70-130 6 30
Naphthalene ND 39,4 71.4 55 38.3 70.0 55 50-150 3 30
Styrene ND 46.6 71.4 65 43.4 70.0 62 * 70 - 130 7 30
Tetrachloroethene (PCE) ND 46.3 71.4 65 * 44.9 70.0 64 * 70-130 3 30
Toluene 0.80 48,6 71.4 67 * 47.8 70.0 67 * 70 -130 2 30
Trichloroethene (TCE) ND 50.6 71.4 71 48.5 70.0 69 * 70-130 4 30
Trichlorofluoromettiane (CFC 11) ND 58.8 71.4 82 56.1 70.0 80 70-130 5 30
Vinyl Chloride ND 56.2 71.4 79 53.8 70.0 77 70 - 130 4 30
cis-1,2-Dichloroethene ND 53.0 71.4 74 50.6 70.0 72 70 - 130 5 30
cis-1,3 -Dichloropropene ND 49.4 71.4 69 * 50.0 70.0 71 70 - 130 1 30
m,p-Xylenes ND 88.7 143 62 * 81.3 140 58 * 70 - 130 9 30
n-Butylbenzene ND 37.3 71.4 52 * 30.8 70.0 44 * 70 -130 19 30
n-Propylbenzene ND 42.3 71.4 59 * 36.5 70.0 52 * 70 - 130 15 30
o-Xylene ND 45.4 71.4 64 * 40.6 70.0 58 * 70 -130 11 30
sec-Butylbenzene ND 41.3 71.4 58 * 34.0 70.0 49 * 70-130 19 30
tert-Amyl Methyl Ether ND 53.1 71.4 74 52,4 70.0 75 70 -130 1 30
tert-Butylbenzene ND 40,9 71.4 57 * 34.8 70.0 50 * 70 -130 16 30
trans-l,2-Dichloroethene ND 51.4 71.4 72 49.6 70.0 71 70 -130 3 30
trans-1,3-Dichloropropene ND 49.1 71.4 69 * 50.2 70.0 72 70 -130 2 30

Comments:

SuperSet Reference: 09-0000125297 rev 00
Printed 12/16/09 12:45 
Wlnflow2\StarUms\LimsRepsVMatrixSpike.rpt

Matrix Spike Summary
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LDC#: 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

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

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

Page: ^ of__J_
Reviewer:

2nd reviewer:

Compound

Cnnrontratinn /

RPD/O

k M o.sq OS) C, \ b )
1

Compound

nnnrontrsitifm / ^

RPD

Compound

(^r»nr»onfratinn / \

RPD

Compound

firmrenitratirm ( \

RPD

FLDUP4.1SB



LDC Report# 22285C1

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

October 28, 2009

January 11, 2010

Soil/Water

Volatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906191

Sample Identification

RSAS8-0.5B
RSAS8-10B
RSAS8-25B
RSAS8-35B
TB102809-S01
RSAS8-35BMS
RSAS8-35BMSD

V:\LOGIN\TRONOXNG\22285C1 .TR3 1



Introduction

This data review covers 6 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 the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. 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 (r2) 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.

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:
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Date Compound %D Associated Samples Flag AorP

11/10/09 1,1,2,2-T etrachloroethane 27.0 All water samples in J- (all detects) A
SDG R0906191 UJ (all non-detects)

All of the continuing calibration RRF values were within method and validation criteria.

V. Blanks

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

Sample TB102809-S01 was identified as a trip blank. No volatile contaminants were 
found in this blank.

Sample FB082809-SO (from SDG R0904894) was identified as a field blank. No volatile 
contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB082809-SO 8/28/09 Acetone
Toluene

9.2 ug/L
0.44 ug/L

All soil samples in SDG 
R0906191

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

Reported Modified Final
Sample Compound Concentration Concentration

RSAS8-0.5B Acetone 5.9 ug/Kg 5.9U ug/Kg
Toluene 0.48 ug/Kg 0.48U ug/Kg

RSAS8-1 OB Acetone 11 ug/Kg 11U ug/Kg

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 with the following exceptions:
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Spike ID 
(Associated 
Samples) Compound

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits) Flag A or P

RSAS8-35BMS/MSD
(RSAS8-35B)

Dichlorodifluoromethane 39 (70-130) 43 (70-130) - J- (all detects)
UJ (all non-detects)

A

VIII. Laboratory Control Samples (LCS)

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

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

178648LCS Dichlorodifluoromethane 67 (75-125) All soil samples in SDG 
R0906191

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

P

178532LCS T richlorofluoromethane 129 (75-125) All water samples in SDG 
R0906191

J+ (all detects) P

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906191 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.
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XIV. System Performance

Raw data were not reviewed for this SDG.

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.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Data Qualification Summary - SDG R0906191

SDG Sample Compound Flag AorP Reason (Code)

R0906191 TB102809-SO1 1,1,2,2-Tetrachloroethane J- (all detects) A Continuing calibration
UJ (all non-detects) (%D) (c)

R0906191 RSAS8-35B Dichlorodifluoromethane J- (all detects) A Matrix spike/Matrix spike
UJ (all non-detects) duplicates (%R) (m)

R0906191 RSAS8-0.5B Dichlorodifluoromethane J- (all detects) P Laboratory control
RSAS8-10B
RSAS8-25B
RSAS8-35B

UJ (all non-detects) samples (%R) (I)

R0906191 TB102809-S01 T richlorofluoromethane J+ (all detects) A Laboratory control 
samples (%R) (I)

R0906191 RSAS8-0.5B All compounds reported below the J (all detects) A Project Quantitation
RSAS8-10B
RSAS8-25B
RSAS8-35B
TB102809-S01

PQL. Limit (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Laboratory Blank Data Qualification Summary - SDG R0906191

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Trip Blank Data Qualification Summary - SDG R0906191

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Field Blank Data Qualification Summary - SDG R0906191

SDG Sample Compound
Modified Final 
Concentration AorP Code

R0906191 RSAS8-0.5B Acetone
Toluene

5.9U ug/Kg
0.48U ug/Kg

A bf

R0906191 RSAS8-10B Acetone 11U ug/Kg A bf
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Tronox Northgate Henderson
LDC #: 22285C1_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906191_________ Stage 2B
Laboratory: Columbia Analytical Services

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

Date: \2/a*/of 
Page: ' of / 

Reviewer:
2nd Reviewer:

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

Valiriatinn Area (Trtmmpnts

1. Technical holding times A Sampling dates: 1°

II. GC/MS Instrument performance check A
III. Initial calibration A ^ £££ r ^

IV. Continuing calibration/ieV^ Cfa £ as 1

V. Blanks A
VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates

VIII. Laboratory control samples ICS

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification N

XII. Compound guantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A

XVI. Field duplicates M

XVII. Field blanks ■Q\) ^ FJS* *

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

'foiD = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples:
.S *■>) -f~ hi

1 RSAS8-0.5B S 11 ! \7 86<fg- tnh 21 31

2 RSAS8-1 OB 12 ^ 22 32

3 RSAS8-25B 13 23 33

4 RSAS8-35B ■ 14 24 34

TB102809-SQ1 ^ 15 25 35

6 RSAS8-35BMS 5 16 26 36

7 RSAS8-35BMSD ,' 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

22285C1W.wpd
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client:
Project:
Sample Matrix;

Northgate Environmental 
Tronox LLC Henderson/2027.001 
Soil

Matrix Spike Summary 
Volatile Organic Compounds by GC/MS

Sample Name: RSAS8-35B
Lab Code: R0906191-005

Analytical Method: 8260B

Service Request: RO906191 
Date Collected: 10/28/09 
Date Received: 10/29/09 
Date Analyzed: 11/10/09

Units: fig/Kg 
Basis: Dry

Matrix Spike Duplicate Matrix Spike
Sample RQ0911201-03 RQ0911201-04 % Rcc RPD

Analyte Name Result Result Amount % Rec Result Amount % Rec Limits RPD Limit

1,1,1,2-Tetrachloroethane ND 49.9 77.7 64 * 57.9 78.5 74 70 - 130 15 30
1,1,1-Trichloroethane (TCA) ND 67.4 77.7 87 76.2 78.5 97 70 - 130 12 30
1,1,2,2-TetrachIoroethane ND 51.4 77.7 66 * 57.8 78.5 74 70 - 130 12 30
1,1,2-Trichloroethane ND 47.9 77,7 62 * 54.6 78.5 70 70 - 130 13 30
1,1-Dichloroethane (1,1-DC A) ND 58.2 77.7 75 68.8 78.5 88 70 - 130 17 30
1,1-Dichloroethene (1,1-DCE) ND 49.3 77.7 64 * 54.2 78,5 69 * 70 - 130 9 30
1,1 -Dichloropropene ND 50.1 77.7 64 * 57.2 78.5 73 70 - 130 13 30
1,2,3 -Trichlorobenzene ND 41.6 77.7 54 % 48.0 78.5 61 * 70 - 130 14 30
1,2,3 -Trichloropropane ND 44.1 77.7 57 * 51.6 78.5 66 * 70 - 130 16 30
1,2,4-T richlorobenzene ND 44.8 77.7 58 * 51.4 78.5 65 * 70 - 130 14 30
1,2,4-Trimethylbenzene ND 52.6 77.7 68 * 60.4 78.5 77 70-130 14 30
1,2-Dibromo-3-chloropropane (DBC ND 41.1 77.7 53 50.1 78.5 64 50 - 150 20 30
1,2 -D ibromoethane ND 46.7 77.7 60 * 53.1 78,5 68 * 70 - 130 13 30
1,2-Dichlorobenzene ND 51,3 77.7 66 * 58.5 78.5 75 70 - 130 13 30
1,2-Dichloroethane ND 52.6 77.7 68 % 62.0 78.5 79 70 - 130 16 30
1,2-Dichloropropane ND 51.3 77.7 66 * 59.6 78.5 76 70 - 130 15 30
1,3,5-Trimethylbenzene ND 52.8 77.7 68 * 61.2 78,5 78 70-130 15 30
1,3-Dichlorobenzene ND 52.7 77.7 68 % 61.9 78.5 79 70 - 130 16 30
1,3 -Dichloropropane ND 46.0 77.7 59 * 53.8 78.5 69 * 70 - 130 16 30
1,4-Dichlorobenzene ND 52.3 77.7 67 * 60,1 78.5 77 70 - 130 14 30
2,2-Dichloropropane ND 65.2 77.7 84 72.2 78.5 92 70 - 130 10 30
2-Butanone (MEK) ND 54.4 77.7 70 54.1 78.5 69 50 - 150 1 30
2-CMorotoluene ND 54.9 77.7 71 61.7 78.5 79 70 - 130 12 30
2-Hexanone ND 32.1 77.7 41 * 37.8 78.5 48 * 70 - 130 16 30
2-Methyl-2-propanol ND 1270 1550 82 1330 1570 85 50 - 150 4 30
4-ChIorotoluene ND 57.2 77.7 74 65.8 78.5 84 70 - 130 14 30
4-Isopropyltoluene ND 56.1 77.7 72 65.0 78.5 83 70 - 130 15 30
4-Methyl-2-pentanone ND 42.5 77.7 55 * 51.8 78.5 66 * 70 - 130 20 30
Acetone 20 91.4 77.7 92 155 78.5 172 * 50-150 52 * 30
Benzene ND 47.6 77.7 61 * 56.0 78.5 71 70 - 130 16 30
Bromobenzene ND 48.5 77.7 62 % 57.3 78.5 73 70 - 130 17 30
Bromochloromethane ND 50.3 77.7 65 * 56.7 78,5 72 70 - 130 12 30
Bromodichloromethane ND 56.2 11.1 72 63.4 78.5 81 70 - 130 12 30

Comments:

Printed 12/17/09 10:37 Matrix Spike Summary
\VfuflQw2\Starlims\Lim3Rcps\MatrixSpikc.rpt SuperScl Reference; 09-0000126303 rev 00



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: Northgate Environmental Service Request: R0906191
Project: Tronox LLC Henderson/2027.001 Date Collected: 10/28/09
Sample Matrix: Soil Date Received: 10/29/09 

Date Analyzed: 11/10/09

Matrix Spike Summary
Volatile Organic Compounds by GC/MS

Sample Name: RSAS8-35B Units: jig/Kg
Lab Code: R0906191-005 Basis: Dry

Analytical Method: 8260B

Matrix Spike Duplicate Matrix Spike
Sample RQ0911201-03 RQ0911201-04 % Rec RPD

Analyte Name Result Result Amount % Rcc Result Amount % Rec Limits RPD Limit
Bromoform ND 45.6 77.7 59 * 54.7 78.5 70 70 - 130 18 30
Bromomethane ND 31.7 77.7 41 * 36.0 78,5 46 * 50- 150 13 30
Carbon Tetrachloride ND 57.6 77.7 74 69.4 78.5 88 70-130 19 30
Chlorobenzene ND 48.4 77.7 62 * 54.2 78.5 69 * 70 -130 11 30
Chloroethane ND 45.4 77.7 58 * 46.8 78.5 60 * 70-130 3 30
Chloroform ND 65.4 77.7 84 70.5 78.5 90 70 -130 8 30
Chloromethane ND 42.4 77.7 55 * 48.4 78.5 62 * 70 -130 13 30
Dibromochloromethane ND 50.0 77.7 64 * 57.4 78.5 73 70 -130 14 30
D ibromomethane ND 46.6 77.7 60 * 54.0 78.5 69 * 70 -130 15 30
Dichlorodifluoromcthane (CFC 12) ND 30.3 77.7 39 * 33.9 78.5 43 * 70 -130 11 30
Dichloromethane ND 52.0 77.7 67 * 56.8 78.5 72 70 -130 9 30
Diisopropyl Ether ND 57.9 77.7 75 65.9 78.5 84 70-130 13 30
Ethyl tert-Butyl Ether ND 61.9 77.7 80 66.8 78.5 85 70 -130 7 30
Ethylbenzene ND 53.4 77.7 69 * 63.4 78.5 81 70 -130 17 30
Hexachlorobutadiene ND 52.4 77.7 67 * 57.3 78.5 73 70 -130 9 30
Isopropylbenzene (Cumene) ND 57.4 77.7 74 66.0 78.5 84 70 -130 14 30
Methyl tert-Butyl Ether ND 55.0 77.7 71 64.0 78.5 82 70 -130 15 30
Naphthalene ■ ND 42.0 77.7 54 51.2 78.5 65 50 -150 20 30
Styrene ND 53.9 77,7 69 * 60.4 78.5 77 70 -130 11 30
Tetrachloroethene (PCE) ND 45.1 77.7 58 * 54.8 78.5 '70 70-130 19 30
Toluene ND 48.6 77.7 63 * 55.2 78.5 70 70 -130 13 30
Trichloroethene (TCE) ND 48.4 77.7 62 5f= 57.0 78.5 73 70-130 16 30
Trichlorofluoromethane (CFC 11) ND 55.8 77.7 72 61.7 78,5 79 70-130 10 30
Vinyl Chloride ND 42.2 77.7 54 * 46.9 78.5 60 * 70 - 130 10 30
cis-l,2-Dichloroethene ND 56.6 77.7 73 61.6 78.5 79 70 - 130 9 30
cis-l,3-Dichloropropene ND 52.2 77.7 67 * 61.5 78.5 78 70 - 130 16 30
m,p-Xylenes ND 99.4 155 64 * 117 157 74 70-130 16 30
n-Butylbenzene ND 57.8 77.7 74 66.8 78.5 85 70 - 130 14 30
n-Propylbenzene ND 57.8 77.7 74 67.4 78.5 86 70 - 130 15 30
o-Xylene ND ND 77.7 0 * ND 78.5 0 * 70 - 130 0 30
sec-Butylbenzene ND 59.1 77.7 76 69.6 78.5 89 70 - 130 16 30
tert-Amyl Methyl Ether ND 57.1 77,7 73 63.7 78.5 81 70 - 130 11 30
tert-Butylbenzene ND 54.5 77.7 70 63.2 78.5 81 70 - 130 15 30
trans-l,2-Dichloroethene ND 46.2 77.7 59 * 52.0 78.5 66 * 70 - 130 12 30

Comments:

Printed 12/17/09 10:37 Matrix Spike Summary
\\Intlow2\StariinistLimsReps\MalrixSpike.^Jt Superset Reference: 09-0000126303 rev 00



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client:
Project:
Sample Matrix:

Northgate Environmental 
Tronox LLC Henderson/2027.001 
Soil

Service Request: R0906191 
Date Collected: 10/28/09 
Date Received: 10/29/09 
Date Analyzed: 11/10/09

Matrix Spike Summary 
Volatile Organic Compounds by GC/MS

Sample Name: RSAS8-35B
Lab Code: R0906191-005

Analytical Method: 8260B

Units: pg/Kg 
Basis: Dry

Analyte Name 

trans-l,3-Dichloropropene

Sample
Result

ND

Matrix Spike 
RQ0911201-03 

Result Amount % Rcc
51.2 77.7 66 *

Duplicate Matrix Spike 
RQ0911201-04 

Result Amount % Rcc

60.0 78.5 76

% Rec RPD
Limits RPD Limit

70 - 130 16 30

Comments:

Printed I2/17/Q9 10:37 Matrix Spike Summary
V\Inflaw2\$tarlinis\]UmsReps\Matrix$pike,rpt Superset Reference: 09'0000]26303rev00
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LDC Report# 22285D1

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

November 2, 2009

January 11, 2010

Water

Volatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906270 

Sample Identification

M-147B 
M-147009B 
EB110209-GWA3 
TB110209-GWA3

V:\LOGIN\TRONOXNG\22285D1 .TR3 1



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 Method 8260B for 
Volatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewAtelidation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

V:\LOGIN\TRONOXNG\22285D1 .TR3 2



' : v.v ' - •

The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22285D1 .TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. 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 (r2) 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

11/7/09 2-Methyl-2-propanol 0.015 (>0.05) All samples in SDG 
R0906270

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

A

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).

V:\LOGIN\TRONOXNG\22285D1 .TR3 4



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.

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

11/11/09 2-Methyl-2-propanol 0.018 (>0.05) M-147B J (all detects) A
EB110209-GWA3 UJ (all non-detects)
178949-MB

11/12/09 2-Methyl-2-propanol 0.017 (20.05) M-147009B J (all detects) A
TB110209-GWA3 UJ (all non-detects)
179136-MB

V. Blanks

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

Method Blank ID
Analysis

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

178949-MB 11/11/09 1,2,3-T richlorobenzene 0.29 ug/L M-147B
1,2,4-Trichlorobenzene 0.27 ug/L EB110209-GWA3
Naphthalene 0.31 ug/L

179136-MB 11/12/09 1,2,3-Trichlorobenzene 0.34 ug/L M-147009B
Hexachlorobutadiene 0.28 ug/L TB110209-GWA3

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

Sample TB110209-GWA3 was identified as a trip blank. No volatile contaminants were 
found in this blank.

Sample EB110209-GWA3 was identified as an equipment blank. No volatile contaminants 
were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB110209-GWA3 11/2/09 Acetone 4.0 ug/L M-147B
M-147009B

V:\LOGIN\TRONOXNG\22285D1 .TR3 5



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

Sample PB102309-A3 (from SDG R0906095) was identified as a pump blank. No volatile 
contaminants were found in this blank with the following exceptions:

Sampling
Pump Blank ID Date Compound Concentration Associated Samples

PB102309-A3 10/23/09 Acetone 5.1 ug/L M-147B
Chloroform 0.28 ug/L M-147009B

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

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

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

VIII. 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. Internal Standards

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

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

V:\LOGIN\TRONOXNG\22285D1 .TR3 6



Sample Finding Flag AorP

All samples in SDG R0906270 All compounds reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment of Data

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

XVI. Field Duplicates

Samples M-147B and M-147009B were identified as field duplicates. No volatiles were 
detected in any of the samples with the following exceptions:

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits)Compound M-147B M-147009B Flags AorP

Chloroform 43 41 5 (<30) - - -

Tetrachloroethene 0.48 0.55 - 0.07 (<1.0) - -

V:\LOGIN\TRONOXNG\22285D1 .TR3 7



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Data Qualification Summary - SDG R0906270

SDG Sample Compound Flag Aor P Reason (Code)

R0906270 M-147B
M-147009B
EB110209-GWA3
TB110209-GWA3

2-Methyl-2-propanol J (all detects)
UJ (all non-detects)

A Initial calibration (RRF)
(c)

R0906270 M-147B
M-147009B
EB110209-GWA3
TB110209-GWA3

2-Methyl-2-propanol J (all detects)
UJ (all non-detects)

A Continuing calibration 
(RRF) (c)

R0906270 M-147B
M-147009B
EB110209-GWA3
TB110209-GWA3

All compounds reported below the 
PQL

J (all detects) A Project Quantitation
Limit (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Laboratory Blank Data Qualification Summary - SDG R0906270

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Trip Blank Data Qualification Summary - SDG R0906270

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Equipment Blank Data Qualification Summary - SDG R0906270

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Pump Blank Data Qualification Summary - SDG R0906270

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22285D1 .TR3 8



Tronox Northgate Henderson
LDC #: 22285D1_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906270________ Stage 2B
Laboratory: Columbia Analytical Services

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

Date:^/?tl/01 
Page: 1 of / 

Reviewer: jvt
2nd Reviewer:

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

X/alirlatinn Area Comments

I. Technical holding times A Sampling dates: ^/b >/*> ^

II. GC/MS Instrument performance check A
III. Initial calibration .SW

IV. Continuing calibration/lCV"'

V. Blanks -40
VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates *0

VIII. Laboratory control samples h ICS

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification N

XII. Compound guantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A

XVI. Field duplicates p -

XVII. Field blanks 4\)

Note: A = Acceptable ND = No compounds detected
N = Not provided/applicable R = Rinsate
SW = See worksheet FB = Field blank

D = Duplicate y
TB = Trip blank %l\xi
EB = Equipment blank

Validated Samples: , , .
hMAcr'

+
1 M-147B Vi! 21 31
4*
2 > / bM-147009B v 22 32

3 ! EB110209-GWA3 13 23 33

7 i 'TB110209-GWA3 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

22285D1 W.wpd
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LDC Report# 22285E1

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

November 5, 2009

January 11, 2010

Soil/Water

Volatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906403 

Sample Identification

SA77-0.5B 
SA77-10B 
SA77009-10B 
TB110509-S01
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Introduction

This data review covers 3 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 the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. 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 (r2) 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

10/31/09 2-Methyl-2-propanol 0.028 (>0.05) All water samples In J (all detects) A
SDG R0906403 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).

V:\LOGIN\TRONOXNG\22285E1 .TR3 4



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

11/17/09 Dichlorodifluoromethane 29.0 All water samples In
SDG R0906403

J+ (all detects) A

11/17/09 2-Butanone 25.9 All water samples In J- (all detects) A
SDG R0906403 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

11/17/09 2-Methyl-2-propanol 0.025 (>0.05) All water samples In J (all detects) A
SDG R0906403 UJ (all non-detects)

V. Blanks

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

Method Blank ID
Analysis

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

179830-MB 11/17/09 Hexachlorobutadiene 0.28 ug/L All water samples in SDG 
R0906403

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

Sample TB110509-S01 was identified as a trip blank. No volatile contaminants were 
found in this blank.

Sample FB082809-SO (from SDG R0904894) was identified as a field blank. No volatile 
contaminants were found in this blank with the following exceptions:

Sampling
Field Blank ID Date Compound Concentration Associated Samples

FB082809-SO 8/28/09 Acetone
Toluene

9.2 ug/L
0.44 ug/L

All soil samples in SDG 
R0906403
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Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified with the following exceptions:

Sample Compound
Reported

Concentration
Modified Final 
Concentration

SA77-10B Acetone 16 ug/Kg 16U ug/Kg

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

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

VIII. 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. Internal Standards

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

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0906403 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.
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XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment of Data

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

XVI. Field Duplicates

Samples SA77-10B and SA77009-10B were identified as field duplicates. No volatiles 
were detected in any of the samples with the following exceptions:

Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA77-10B SA77009-1 OB Flags AorP

2-Butanone 1.2 1.2 - 0 (<10) - -

Acetone 16 22 - 6 (<20) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Data Qualification Summary - SDG R0906403

SDG Sample Compound Flag AorP Reason (Code)

R0906403 TB110509-S01 2-Methyl-2-propanol J (all detects) A Initial calibration (RRF)
UJ (all non-detects) (c)

R0906403 TB110509-S01 Dichlorodifluoromethane J+ (all detects) A Continuing calibration 
(%D) (c)

R0906403 TB110509-S01 2-Butanone J- (all detects) A Continuing calibration
UJ (all non-detects) (%D) (c)

R0906403 TB110509-S01 2-Methyl-2-propanol J (all detects) A Continuing calibration
UJ (all non-detects) (RRF) (c)

R0906403 SA77-0.5B All compounds reported below the J (all detects) A Project Quantitation
SA77-10B
SA77009-10B
TB110509-SO1

PQL Limit (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Laboratory Blank Data Qualification Summary - SDG R0906403

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Trip Blank Data Qualification Summary - SDG R0906403

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Field Blank Data Qualification Summary - SDG R0906403

SDG Sample Compound
Modified Final 
Concentration AorP Code

R0906403 SA77-10B Acetone 16U ug/Kg A bf
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Tronox Northgate Henderson
LDC #: 22285E1_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906403________ Stage 2B
Laboratory: Columbia Analytical Services

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

Date:
Page:__lot /

Reviewer:
2nd Reviewer: i/v ^

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

Validation Area Comments

I. Technical holding times A- Sampling dates: U /t>^ /b S

II. GC/MS Instrument performance check A-
iv r . |

III. Initial calibration 51V % Rip

IV. Continuing calibration/JCV" Xvt) t as

V. Blanks

VI. Surrogate spikes

VII. Matrix spike/Matrix spike duplicates f W c?ct c)'h£'C/

VIII. Laboratory control samples A LCS

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A

XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data

XVI. Field duplicates d - 2,2>

XVII. Field blanks in

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:
S' an ) +14/ <A-ey

1 I SA77-0.5B 5 rT I 21 31

2 I SA77-10B J? / (7 ^ 22 32

3 ) SA77009-10B J> xP 13 23 33

4 V TB110509-SQ1 '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
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LDC Report# 22285F1

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

November 11, 2009

January 11, 2010

Water

Volatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906477 

Sample Identification

M-122B
TB111109-GW1
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Introduction

This data review covers 2 water samples 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 the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. 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 (r2) 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

10/31/09 2-Methyl-2-propanol 0.028 (>0.05) All samples in SDG J (all detects) A
R0906477 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:

Data Compound %D Associated Samples Flag AorP

11/19/09 Acetone 27.3 All samples in SDG 
R0906477

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

A

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

11/19/09 2-Methyl-2-propanol 0.024 (2:0.05) All samples In SDG J (all detects) A
R0906477 UJ (all non-detects)

V. Blanks

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

Analysis Compound
Method Blank ID Date TIC (RT in minutes) Concentration Associated Samples

180234-MB 11/19/09 Hexachlorobutadiene 0.33 ug/L All samples in SDG
R0906477

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

Sample TB111109-GW1 was identified as a trip blank. No volatile contaminants were 
found in this blank.

Sample PB102309-A3 (from SDG R0906095) was identified as a pump blank. No volatile 
contaminants were found in this blank with the following exceptions:

Sampling
Pump Blank ID Date Compound Concentration Associated Samples

PB102309-A3 10/23/09 Acetone 5.1 ug/L M-122B
Chloroform 0.28 ug/L

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

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

VIII. 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. Internal Standards

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

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906477 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

V:\LOGIN\TRONOXNG\22285F1 ,TR3 6



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.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles > Data Qualification Summary - SDG R0906477

SDG Sample Compound Flag A or P Reason (Code)

R0906477 M-122B 2-Methyl-2-propanol J (all detects) A Initial calibration (RRF)
TB111109-GW1 UJ (all non-detects) (e)

R0906477 M-122B Acetone J- (all detects) A Continuing calibration
TB111109-GW1 UJ (all non-detects) (%D) (c)

R0906477 M-122B 2-Methyl-2-propanol J (all detects) A Continuing calibration
TB111109-GW1 UJ (all non-detects) (RRF) (c)

R0906477 M-122B All compounds reported below the J (all detects) A Project Quantitation
TB111109-GW1 PQL. Limit (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Laboratory Blank Data Qualification Summary - SDG R0906477

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Trip Blank Data Qualification Summary - SDG R0906477

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Volatiles - Pump Blank Data Qualification Summary - SDG R0906477

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22285F1_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906477_________ Stage 2B
Laboratory: Columbia Analytical Services

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

Date: < /«?
Page:__[of_]_

Reviewer: JVT^
2nd Reviewer: v-—

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

Valiriatinn Area (Tnmmnnts

I. Technical holding times Sampling dates: h/fl /t><^

II. GC/MS Instrument performance check h
III. Initial calibration 5 hi

IV. Continuing calibratiorUiGV .Shi C<AJ £ as ~L

V. Blanks

VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates (vl OUe-nA-

VIII. Laboratory control samples A-

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A
XVI. Field duplicates »/ - - _
XVII. Field blanks At) r -x A-b C ^elo^>

Note: A = Acceptable ^pND = No compounds detected D = Duplicate P0 s ft/L
N = Not provided/applicable R = Rinsate TB = Trip blank “ v
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: .
__________________ WfyPc/

i M-122B 11 18^34- to?) 21 31

2 TB111109-GW1 12 22 32

3 13 23 33

4 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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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports 

LDC #22285

Semivolatiles



LDC Report# 22285A2a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

October 22 through October 26, 2009

January 8, 2010

Soil

Semivolatiles 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906056

Sample Identification

RSAQ8-10BSPLP2 
RSAQ8-31BSPLP2 
SA34-10BSPLP2 
SA34-10BSPLP3 
SA34-31BSPLP2 
SA34-31BSPLP3 
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP3

Sample sin this SDG underwent SPLP extraction
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Introduction

This data review covers 8 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 the Standard Operating Procedures (SOP) 40, Data 
ReviewAtelidation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.
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The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. 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 (r2) 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 semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

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:
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Date Compound %D Associated Samples Flag AorP

11/11/09 1,4-Dioxane 27.6 RSAQ8-10BSPLP2 
RSAQ8-31BSPLP2 
SA34-10BSPLP3
SA34-31BSPLP3

J+ (all detects) A

The percent differences (%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 greater than or equal to 0.05 .

V. Blanks

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

Extraction Compound
Method Blank ID Date TIC (RT in minutes) Concentration Associated Samples

SPLP3-BLK1 10/29/09 Bis (2-ethyl hexyl) phthalate 1.2 ug/L RSAQ8-10BSPLP3
Di-n-butylphthalate 2.9 ug/L RSAQ8-31BSPLP3

SPLP2-BLK1 11/2/09 Di-n-butylphthalate 3.1 ug/L RSAQ8-10BSPLP2
RSAQ8-31BSPLP2

SPLP3-BLK2 11/3/09 Bis(2-ethylhexyl)phthalate 0.45 ug/L SA34-10BSPLP3
Butyl be nzylphthalate 0.11 ug/L SA34-31BSPLP3
Di-n-butylphthalate 3.7 ug/L

SPLP2-BLK2 11/4/09 Butylbenzylphthalate 0.12 ug/L SA34-10BSPLP2
Di-n-butylphthalate 2.3 ug/L SA34-31BSPLP2

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:

Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

RSAQ8-10BSPLP3 Bis (2-ethyl hexyl) phthalate 0.42 ug/L 0.42U ug/L
Di-n-butylphthalate 3.0 ug/L 3.0U ug/L

RSAQ8-31BSPLP3 Bis (2-ethyl hexyl) phthalate 0.33 ug/L 0.33U ug/L

SA34-10BSPLP3 Di-n-butylphthalate 2.7 ug/L 2.7U ug/L

SA34-10BSPLP2 Di-n-butylphthalate 3.7 ug/L 3.7U ug/L
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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

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits with the 
following exceptions:

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag AorP

99895-LCS/D 
(RSAQ8-10BSPLP2

Pyridine 27 (50-120) 30 (50-120) - J- (all detects)
UJ (all non-detects)

P

RSAQ8-31BSPLP2 
SA34-10BSPLP3 
SA34-31BSPLP3 
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP3 
99895-MB
SPLP2-BLK1
SPLP3-BLK1
SPLP3-BLK2)

1,4-Dioxane 42 (50-120) 44 (50-120) J- (all detects)
UJ (all non-detects)

100006LCS/D 
(SA34-10BSPLP2 
SA34-31BSPLP2 
SPLP2-BLK2
100006-MB)

Pyridine 11 (50-120) 20 (50-120) 58 (<30) J (all detects)
UJ (all non-detects)

P

100006LCS/D 
(SA34-10BSPLP2 
SA34-31BSPLP2 
SPLP2-BLK2
100006-MB)

1,4-Dioxane 32 (50-120) 26 (50-120) J- (all detects)
UJ (all non-detects)

P

IX. Regional Quality Assurance and Quality Control

Not applicable.
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X. Internal Standards

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

XI. Target Compound Identifications

All target compound identifications were within validation criteria.

XII. Project Quantitation Limit

All project quantitation limits were within validation criteria

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples In SDG R0906056 All compounds reported below the PQL J (all detects) A

XIII. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XIV. System Performance

The system performance was acceptable.

XV. Overall Assessment

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.
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Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0906056

SDG Sample Compound Flag Aor P Reason (Code)

R0906056 RSAQ8-10BSPLP2 1,4-Dioxane J+ (all detects) A Continuing calibration
RSAQ8-31BSPLP2
SA34-10BSPLP3
SA34-31BSPLPS

(%D) (c)

R0906056 RSAQ8-10BSPLP2 Pyridine J- (ail detects) P Laboratory control
RSAQ8-31BSPLP2 UJ (all non-detects) samples (%R) (I)
SA34-10BSPLP3 1,4-Dioxane J- (all detects)
SA34-31 BSPLPS
RSAQ8-10BSPLP3 
RSAQ8-31 BSPLPS

UJ (all non-detects)

R0906056 SA34-10BSPLP2 Pyridine J (all detects) P Laboratory control
SA34-31BSPLP2 UJ (all non-detects) samples (%R)(RPD) (I,Id)

R0906056 SA34-10BSPLP2 1,4-Dioxane J- (all detects) P Laboratory control
SA34-31BSPLP2 UJ (all non-detects) samples (%R) (I)

R0906056 RSAQ8-10BSPLP2 All compounds reported J (all detects) A Project Quantitation Limit
RSAQ8-31BSPLP2
SA34-10BSPLP2
SA34-10BSPLP3
SA34-31BSPLP2
SA34-31 BSPLPS
RSAQ8-10BSPLP3 
RSAQ8-31 BSPLPS

below the PQL. (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0906056

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration Aor P Code

R0906056 RSAQ8-10BSPLP3 Bis (2-ethyl hexyl) phthalate
Di-n-butylphthalate

0.42U ug/L
3.0U ug/L

A bl

R0906056 RSAQ8-31 BSPLPS Bis (2-ethyl hexyl) phthalate 0.33U ug/L A bl

R0906056 SA34-10BSPLP3 Di-n-butylphthalate 2.7U ug/L A bl

R0906056 SA34-10BSPLP2 i Di-n-butylphthalate 3.7U ug/L A bl

V:\LOGIN\TRONOXNG\22285A2A.TR4 8



Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Semivolatiles- Field Blank Data Qualification Summary - SDG R0906056

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22285A2A.TR4 9



Tronox Northgate Henderson
LDC #: 22285A2a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906056_________ Stage 4
Laboratory: Columbia Analytical Services

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

Date:»A'/g1
Page: of !

Reviewer: INC*
2nd Reviewer: —-

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

Valiriatinn Area CnmmAnts

1. Technical holding times Sampling dates: (» /J-’5- -- ^

II. GC/MS Instrument performance check •A
/ ’

III. Initial calibration A
IV. Continuing calibration/ICV Aft) £

V. Blanks Sh)

VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates M CAa ^ juz f s

VIII. Laboratory control samples Qu) ICS /p

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification A
XII. Compound guantitation/CRQLs A
XIII. Tentatively identified compounds (TICs) M

XIV. System performance (\

XV. Overall assessment of data A

XVI. Field duplicates M

XVII. Field blanks KJ

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:

4
RSAQ8-10BSPLP2 11 1 *) WCr MB’ 21 31

- / 
2 rRSAQ8-31BSPLP2 12 ^ 1 troche, - y 22 32

3 >
fu
SA34-10BSPLP2

•F 4
13 CFlfi - &lk 1 'V23

KJ l'/
33

4 ^
e
SA34-10BSPLP3 4 4 14 8>;k ) '*/

24 34

5 ^ SA34-31BSPLP2 f 4 15 S'pLt?3- )'/25
'03 c.)

35
5
SA34-31BSPLP3

T &
16 -TpLf'z - bfc'y •/26 l'-) 36

7
5
RSAQ8-10BSPLP3 17 27 37

8 V RSAQ8-31BSPLP3 18 28 38

9 19 29 39

10 20 30 40

22285A2W.wpd



LDC#: A"'''* VALIDATION FINDINGS CHECKLIST Page: ^ of '2-
SDG #: ? C(k Reviewer: C|V^

2nd Reviewer: —-

Method: Semivolatiles (ERA SW 846 Method 8270C)

Validation Area Yes No NA Findings/Comments

All technical holding times were met.
'

Cooler temperature criteria was met.

■—i

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

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

s'

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

s'

Was a curve fit used for evaluation? s'
Did the initial calibration meet the curve fit acceptance criteria of > 0.990? s'

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

Ift'Condnuiiw'eantffacon

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?

1—1

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.

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?

VIII. Laboratory control samples
iiijiiH

Was an LCS analyzed for this SDG?

SVOA-SW_2.wpd version 2.0



LDC#: ->”■*>
SDG #: -ffc Covtf

VALIDATION FINDINGS CHECKLIST Page: 2 of 2
Reviewer: cNL

2nd Reviewer: V/"-^

Validation Area Findings/Comments

Was an LCS analyzed per extraction batch?

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

Were performance evaluation (PE) samples performed?

Were the oerformance evaluation fPEi samoles within the acceotance limits?

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

Were retention times within + 30 seconds from the associated calibration standard?

EL < / ✓ - \
Were relative retention times (RRTs) within + 0.06 RRT units of the standard?

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

Were chromatogram peaks verified and accounted for?

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?

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?

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

Overall assessment of data was found to be acceptable.

|| xvi/new d . - 7 ■ . • 1

Field duplicate pairs were identified in this SDG. /
Target compounds were detected in the field duplicates.

\

Field blanks were identified in this SDG.
*

Target compounds were detected in the field blanks. y

SVOA-SW_2.wpd version 2.0
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LDC #:_22^lr j6ro// 
SDG -£f fc Cg\tfjt-

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification

METHOD: GC/MS Semivolatiles (EPA SW846 Method 8270C)

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

Page:___Lof_J_
Reviewer:

2nd reviewer: U—^

SS = Surrogate Spiked
Sample ID: iF \_______________________________________________________

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Nitrobenzene-d5 P . ). 57 A 7_________ c

2-Fluorobiphenyl LC ) H I
21

Terphenyl-d14 < fcj i
PhenoI-d5 1

2-Fluorophenol

2,4,6-Tribromophenol

2-Chlorophenol-d4

1,2-Dichlorobenzene-d4

Sample ID:

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Nitrobenzene-d5

2-Fluorobiphenyl

Terphenyl-d14

Phenol-d5

2-Fluorophenol

2,4,6-T ribromophenol

2-Chlorophenol-d4

1,2-Dichlorobenzene-d4

Sample ID:

Surrogate
Spiked

Surrogate
Found

Percent
Recovery
Reported

Percent
Recovery

Recalculated
Percent

Difference

Nitrobenzene-d5

2-Fluorobiphenyl

Terphenyl-d14

Phenol-dS

2-Fluorophenol

2,4,6-T ribromophenol

2-Chlorophenol-d4

1,2-Dichlorobenzene-d4 *

SURRCALC.2S
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LDC#: 0<9r'3*sr An/ VALIDATION FINDINGS WORKSHEET
sdg #: -Tre Sample Calculation Verification

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

Page:___I of /
Reviewer:

2nd reviewer:

Y N/A
Y/N N/A

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

Concentration = (A,)(U(V.)(DF)(2.0)
(A,)(RRF)(V0)(Vi)(%S)

Ax = Area of the characteristic ion (EICP) for the compound
to be measured

Ab = Area of the characteristic ion (EICP) for the specific
internal standard

I, = Amount of internal standard added in nanograms (ng)

V0 = Volume or weight of sample extract in milliliters (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

# Sample ID Compound

Reported 
Concentration 

( )

Calculated 
Concentration 

( ) Qualification

Example: 

Sample I.D. # 2
ty-

Conc. =H n “) (i. ty)t l ini y

= ^^s/t

RECALC.2S



■ ■ ■..... •■■

LDC Report# 22285B2a

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

October 22 through October 23, 2009

January 8, 2010

Soil/Water

Semivolatiles

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906081 

Sample Identification

EB102209-S01A3 RSAR8-34BMS
SA112-0.5B RSAR8-34BMSD
SA112-10B
SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-10B
RSAQ8-22B
RSAQ8-31B
RSAQ8-34B
RSAR8-0.5B
RSAR8-10B
RSAR8-20B
RSAR8-34B
RSAP8-0.5B
RSAP8-10B
RSAP8-25B
RSAP8-40B
RSAQ8-22BMS
RSAQ8-22BMSD

V:\LOGIN\TRONOXNG\22285B2A.TR3 1



Introduction

This data review covers 21 soil samples and one water sample listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per ERA SW 
846 Method 8270C for Semivolatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

V:\LOGIN\TRONOXNG\22285B2A.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22285B2A.TR3 3



i. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. 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 (r2) 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 semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

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.

The percent differences (%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 greater than or equal to 0.05 .

V:\LOGIN\TRONOXNG\22285B2A.TR3 4



V. Blanks

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

Method Blank ID
Extraction

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

99188-MB 10/27/09 Di-n-butylphthalate 0.12 ug/L All water samples in SDG 
R0906081

99052-MB 10/26/09 Di-n-butylphthalate 40 ug/Kg SA112-0.5B
SA112-10B
SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-10B
RSAQ8-22B
RSAQ8-31B
RSAQ8-34B

99309-MB 10/28/09 Butylbenzylphthalate 6.7 ug/kg RSAR8-0.5B
RSAR8-1 OB
RSAR8-20B
RSAR8-34B
RSAP8-0.5B
RSAP8-1 OB
RSAP8-25B
RSAP8-40B

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:

Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

SA112-20B Di-n-butylphthalate 54 ug/Kg 54U ug/Kg

RSAQ8-1 OB Di-n-butylphthalate 57 ug/Kg 57U ug/Kg

RSAQ8-34B Di-n-butylphthalate 75 ug/Kg 75U ug/Kg

RSAR8-0.5B Butylbenzylphthalate 8.6 ug/Kg 8.6U ug/Kg

RSAR8-1 OB Butylbenzylphthalate 4.7 ug/Kg 4.7U ug/Kg

RSAR8-20B Butylbenzylphthalate 5.6 ug/Kg 5.6U ug/Kg

RSAR8-34B Butylbenzylphthalate 4.8 ug/Kg 4.8U ug/Kg

V:\LOGIN\TRONOXNG\22285B2A.TR3 5



Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

RSAP8-1 OB Butylbenzylphthalate 3.6 ug/Kg 3.6U ug/Kg

RSAP8-25B Butylbenzylphthalate 3.3 ug/Kg 3.3U ug/Kg

RSAP8-40B Butylbenzylphthalate 4.2 ug/Kg 4.2U ug/Kg

Sample EB102209-S01A3 was identified as an equipment blank. No semivolatile 
contaminants were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Compound Concentration Associated Samples

EB102209-S01 A3 10/22/09 Bis (2-ethylhexy I) phthalate 0.50 ug/L SA112-0.5B
SA112-10B
SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-1 OB
RSAQ8-22B
RSAQ8-31B
RSAQ8-34B

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

Sample FB082809-SO (from SDG R0904894) was identified as a field blank. No 
semivolatile contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB082809-SO 8/28/09 Diethylphthalate
1,4-Dioxane

0.37 ug/L
0.16 ug/L

All soil samples in SDG 
R0906081

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

VI. Surrogate Spikes

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

V:\LOGIN\TRONOXNG\22285B2A.TR3 6



VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Although the MS percent recoveries (%R) and MS/MSD relative 
percent differences (RPD) were not within QC limits for some compounds, the MSD 
percent recoveries (%R) were within QC limits and no data were qualified.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits with the 
following exceptions:

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag AorP

99188-LCS/D Pyridine 37 (50-120) 48 (50-120) _ J- (all detects) P
(All water samples in UJ (all non-detects)
SDG R0906081) 1,4-Dioxane 32 (50-120) 32 (50-120) - J- (all detects)

UJ (all non-detects)

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

Xli. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906081 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

V:\LOGIN\TRONOXNG\22285B2A.TR3 7



XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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\TRONOXNG\22285B2A.TR3 8



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0906081

SDG Sample Compound Flag AorP Reason (Code)

R0906081 EB102209-S01 A3 Pyridine

1,4-Dioxane

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

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

P Laboratory control 
samples (%R) (I)

R0906081 EB102209-S01 A3
SA112-0.5B
SA112-10B
SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-1 OB
RSAQ8-22B
RSAQ8-31B
RSAQ8-34B
RSAR8-0.5B
RSAR8-1 OB
RSAR8-20B
RSAR8-34B
RSAP8-0.5B
RSAP8-1 OB
RSAP8-25B
RSAP8-40B

All compounds reported 
below the PQL.

J (all detects) A Project Quantitation Limit 
(sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0906081

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration AorP Code

R0906081 SA112-20B Di-n-butylphthalate 54U ug/Kg A bl

R0906081 RSAQ8-1 OB Di-n-butylphthalate 57U ug/Kg A bl

R0906081 RSAQ8-34B Di-n-butylphthalate 75U ug/Kg A bl

R0906081 RSAR8-0.5B Butylbenzylphthalate 8.6U ug/Kg A bl

R0906081 RSAR8-1 OB Butylbenzylphthalate 4.7U ug/Kg A bl

R0906081 RSAR8-20B Butylbenzylphthalate 5.6U ug/Kg A bl

R0906081 RSAR8-34B Butylbenzylphthalate 4.8U ug/Kg A bl

R0906081 RSAP8-1 OB Butylbenzylphthalate 3.6U ug/Kg A bl

V:\LOGIN\TRONOXNG\22285B2A.TR3 9



SDG Sample
Compound

TIC (RT in minutes)
Modified Pinal 
Concentration A or P Code

R0906081 RSAP8-25B Butylbenzylphthalate 3.3U ug/Kg A bl

R0906081 RSAP8-40B Butylbenzylphthalate 4.2U ug/Kg A bl

Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Semivolatiles - Equipment Blank Data Qualification Summary - SDG R0906081

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Field Blank Data Qualification Summary - SDG R0906081

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #; 22285B2a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906081_________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC/MS Semivolatiles (ERA 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.

ValiHatinn Area Cnmirifinfs

I. Technical holding times A Sampling dates: / 2/ba

II. GC/MS Instrument performance check *
< 1

III. Initial calibration A ^ Ks!> kKF/C^PCC

IV. Continuing calibration/ICV A- OC^l An i

V. Blanks su\

VI. Surrogate spikes k

VII. Matrix spike/Matrix spike duplicates

VIII. Laboratory control samples CIaI

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data h

XVI. Field duplicates fi

XVII. Field blanks s\4

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

DateiW^5?
Page: 1 of__j_

Reviewer: 1VT> 
2nd Reviewer:

Validated Samples:
Sri)

11 EB102209-SQ1A3 1a)
i

11 RSAR8-0.5B 5 21 ^ RSAR8-34BMS 5

2 r SA112-0.5B _S 12 RSAR8-1 OB
>

22 RSAR8-34BMSD t „ 32 ^
•>

3 SA112-10B 13 RSAR8-20B 23 + ■33 ' * 4*1 /

4 SA112-20B
5

14 RSAR8-34B 24 34
>

5 SA112-34B 15 5 RSAP8-0.5B 25 35

6 > RSAQ8-0.5B 16 RSAP8-10B 26 36
'I

7 RSAQ8-1 OB 17 ^ RSAP8-25B 27 37
y

8 RSAQ8-22B
J

18 RSAP8-40B 28 38
>

9 RSAQ8-31B
“y

19 RSAQ8-22BMS 29 39
•?

10 RSAQ8-34B \ / 20 RSAQ8-22BMSD ^ 30 40

?Si
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LDC Report# 22285C2a

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

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

October 28, 2009

January 8, 2010

Soil

Semivolatiles 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906191

Sample Identification

RSAS8-0.5B
RSAS8-10B
RSAS8-25B
RSAS8-35B
RSAS8-35BMS
RSAS8-35BMSD
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Introduction

This data review covers 6 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 8270C for 
Semivolatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

V:\l_OGIN\TRONOXNG\22285C2A.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22285C2A.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. 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 (r2) 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 semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

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:

V:\LOGIN\TRONOXNG\22285C2A.TR3 4



Date Compound %D Associated Samples Flag AorP

11/11/09 1,4-Dioxane 27.6 All samples in SDG 
R0906191

J+ (all detects) A

The percent differences (%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 greater than or equal to 0.05 .

V. Blanks

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

Method Blank ID
Extraction

Date
Compound

TIC (RT in minutes) Concentration Associated Samples

99725-MB 11/3/09 Butylbenzylphthalate
Di-n-octylphthalate

3.0 ug/Kg
15 ug/Kg

All samples in SDG
R0906191

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:

Sample
Compound

TIC (RT in minutes)
Reported

Concentration
Modified Final 
Concentration

RSAS8-10B Butylbenzylphthalate 3.3 ug/Kg 3.3U ug/Kg

Sample FB082809-SO (from SDG R0904894) was identified as a field blank. No 
semivolatile contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB082809-SO 8/28/09 Diethylphthalate
1,4-Dioxane

0.37 ug/L
0.16 ug/L

All samples in SDG
R0906191

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

VI. Surrogate Spikes

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

V:\LOGIN\TRONOXNG\22285C2A.TR3 5



VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Although the MS/MSD percent recoveries (%R) were not within QC 
limits for one compound, the LCS or LCSD percent recoveries (%R) were within QC limits 
and no data were qualified.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Although the 
LCSD percent recovery (%R) was not within QC limits for one compound, the LCS 
percent recovery (%R) was 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.

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0906191 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

V:\LOGIN\TRONOXNG\22285C2A.TR3 6



XVI. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0906191

SDG Sample Compound Flag AorP Reason (Code)

R0906191 RSAS8-0.5B
RSAS8-10B
RSAS8-25B
RSAS8-35B

1,4-Dioxane J+ (all detects) A Continuing calibration 
(%D) (C)

R0906191 RSAS8-0.5B
RSAS8-10B
RSAS8-25B
RSAS8-35B

All compounds reported 
below the PQL.

J (all detects) A Project Quantitation Limit 
(sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0906191

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration AorP Code

R0906191 RSAS8-10B Butylbenzylphthalate 3.3U ug/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles- Field Blank Data Qualification Summary - SDG R0906191

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 22285C2a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906191_________ Stage 2B
Laboratory: Columbia Analytical Services

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

Pale^A^I
Page: tpf / 

Reviewer: TV&
2nd Reviewer:

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

Valirlatinn Area Comments

1. Technical holding times fr Sampling dates: ^

II. GC/MS Instrument performance check A
1

III. Initial calibration

IV. Continuing calibration/ICV Shi c#jAM l
V. Blanks

VI. Surrogate spikes /V
VII. Matrix spike/Matrix spike duplicates Sul

VIII. Laboratory control samples su icz. /&

IX. Regional Quality Assurance and Quality Control N

X. Internal standards fi
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A
XVI. Field duplicates M

XVII. Field blanks SV\)

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

Validated Samples:

1 RSAS8-0.5B
4
11 21 31

2 RSAS8-10B 12 22 32

3 RSAS8-25B 13 23 33

4 RSAS8-35B 14 24 34

5 RSAS8-35BMS 15 25 35

6 RSAS8-35BMSD 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40
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LDC Report# 22285D2a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

November 2, 2009

January 12, 2010

Water

Semivolatiles 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906270 

Sample Identification

M-147B 
M-147009B 
EB110209-GWA3
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Introduction

This data review covers 3 water 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 the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. 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 (r2) 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 semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

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:
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Date Compound %D Associated Samples Flag AorP

11/11/09 1,4-Dioxane 27.6 EB110209-GWA3 
99893-MB

J+ (all detects) A

The percent differences (%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 greater than or equal to 0.05 .

V. Blanks

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

Extraction Compound
Method Blank ID Date TIC (RT in minutes) Concentration Associated Samples

99893-MB 11/4/09 Butylbenzylphthalate 0.11 ug/L All samples in SDG
R0906270

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

Sample EB110209-GWA3 was identified as an equipment blank. No semivolatile 
contaminants were found in this blank.

Sample PB102309-A3 (from SDG R0906095) was identified as a pump blank. No 
semivolatile contaminants were found in this blank with the following exceptions:

Pump Blank ID
Sampling

Date Compound Concentration Associated Samples

PB102309-A3 10/23/09 Bis (2-ethy Ihexyl) phthalate 
Butylbenzylphthalate

1.5 ug/L
0.11 ug/L

All samples in SDG
R0906270

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

VI. Surrogate Spikes

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

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits with the 
following exceptions:

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag A or P

99893-LCS/D Pyridine 27 (50-120) 30 (50-120) _ J- (all detects) P
(All samples in SDG UJ (all non-detects)
R0906270) 1,4-Dioxane 42 (50-120) 44 (50-120) - J- (all detects)

UJ (all non-detects)

IX. Regional Quality Assurance and Quality Control 

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0906270 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs) 

Raw data were not reviewed for this SDG.
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XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

XVI. Field Duplicates

Samples M-147B and M-147009B were identified as field duplicates. No semivolatiles 
were detected in any of the samples.
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Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0906270

SDG Sample Compound Flag Aor P Reason (Code)

R0906270 EB110209-GWA3 1,4-Dioxane J+ (all detects) A Continuing calibration
(%D) (c)

R0906270 M-147B Pyridine J- (all detects) P Laboratory control
M-147009B UJ (all non-detects) samples (%R) (I)
EB110209-GWA3 1,4-Dioxane J- (all detects)

UJ (all non-detects)

R0906270 M-147B All compounds reported J (all detects) A Project Quantitation Limit
M-147009B below the PQL. (sp)
EB110209-GWA3

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0906270

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Equipment Blank Data Qualification Summary - SDG R0906270

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Pump Blank Data Qualification Summary - SDG R0906270

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22285D2a_________VALIDATION COMPLETENESS WORKSHEET
sdg #: R0906270_________ Stage 2B
Laboratory: Columbia Analytical Services

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

Date: Eft Vi 
Page: \ of } 

Reviewer: 3V7.
2nd Reviewer: t/-—'

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

Validation Area r.nmmfintr?

1. Technical holding times •A- Sampling dates: ti/o ^-/eC\

II. GC/MS Instrument performance check k
III. Initial calibration *7.

IV. Continuing calibration/ICV

V. Blanks

VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates CM Jyum

VIII. Laboratory control samples -SW uz /d 1

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A
XVI. Field duplicates UP 0 -

XVII. Field blanks SW 3, Pb ^ f tsiott

Note: A = Acceptable -l^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: K/ S'

1 M-147B 11 21 31

2 M-147009B 12 22 32

3 E B110209-GWA3 13 23 33

4 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

22285D2W. wpd
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LDC Report# 22285E2a

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

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

November 5, 2009

January 11, 2010

Soil

Semivolatiles 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906403

Sample Identification

SA77-0.5B 
SA77-10B 
SA77009-10B 
SA77-10BMS 
SA77-10BMSD
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Introduction

This data review covers 5 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 the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. 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 (r2) 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 semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

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.

The percent differences (%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 greater than or equal to 0.05 .
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V. Blanks

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

Extraction Compound
Method Blank ID Date TIC (RT in minutes) Concentration Associated Samples

100482-MB 11/11/09 Butylbenzylphthalate
Di-n-butylphthalate

3.3 ug/Kg
54 ug/Kg

All samples in SDG
R0906403

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:

Compound Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration

SA77-10B Butylbenzylphthalate 11 ug/Kg 11U ug/Kg

SA77009-1 OB Butylbenzylphthalate 5.7 ug/Kg 5.7U ug/Kg

Sample FB082809-SO (from SDG R0904894) was identified as a field blank. No 
semivolatile contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB082809-SO 8/28/09 Diethylphthalate
1,4-Dioxane

0.37 ug/L
0.16 ug/L

All samples in SDG
R0906403

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

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. Although the MS/MSD percent recoveries (%R) and relative percent 
difference (RPD) were not within QC limits for one compound, the LCS/LCSD percent 
recoveries (%R) were within QC limits and no data were qualified.
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VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Although the 
LCSD percent recovery (%R) was not within QC limits for one compound, the LCS 
percent recovery (%R) was 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.

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0906403 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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

XVI. Field Duplicates

Samples SA77-10B and SA77009-10B were identified as field duplicates. No semivolatiles 
were detected in any of the samples with the following exceptions:
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Concentration (ug/Kg)
RPD

(Limits)
Difference

(Limits)Compound SA77-10B SA77009-10B Flags AorP

Butylbenzylphthalate 11 5.7 - 5.3 (<180) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0906403

SDG Sample Compound Flag AorP Reason (Code)

R0906403 SA77-0.5B
SA77-10B
SA77009-10B

All compounds reported 
below the PQL.

J (all detects) A Project Quantitation Limit 
(sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0906403

SDG Sample
Compound

TIC (RT in minutes)
Modified Final 
Concentration A or P Code

R0906403 SA77-10B Butylbenzylphthalate 11U ug/Kg A bl

R0906403 SA77009-10B Butylbenzylphthalate 5.7U ug/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Field Blank Data Qualification Summary - SDG R0906403

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22285E2A.TR3 8



Tronox Northgate Henderson
LDC #: 22285E23_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906403_________ Stage 2B
Laboratory: Columbia Analytical Services

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

Date:
Page: JLof__jL

Reviewer: SVQ
2nd Reviewer: v-*-

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

ValiHatinn Area Comments

1. Technical holding times A Sampling dates: h /^>C /b°f

II. GC/MS Instrument performance check ft
III. Initial calibration A *1 r-’*'

IV. Continuing calibration/ICV ft / £\J ^ 2 f i'

V. Blanks Sty
VI. Surrogate spikes ft
VII. Matrix spike/Matrix spike duplicates in)

VIII. Laboratory control samples SIaI KTS/b

IX. Regional Quality Assurance and Quality Control N

X. Internal standards ft
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A

XVI. Field duplicates Sk) ^ 2. 2>

XVII. Field blanks Ffc - Cfij) 04

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

Validated Samples:

i SA77-0.5B 11 too 21 31

2 SA77-10B 12 22 32

3 SA77009-1 OB 13 23 33

4 SA77-10BMS 14 24 34

5 SA77-10BMSD 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#:
SDG #: ^-i ■> ^

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Page: ^ of__ l

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

Were field duplicate pairs identified in this SDG?
Were target compounds identified in the field duplicate pairs?

Reviewer:, 
2nd reviewer:

.JVC*
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A A* 11 ^.7 S3 I8ci> ^ —

Compound

"' '...-............

RPD

Compound

f^nnr*Antratinn / \

RPD

Compound

r?r\nr»ckntratin n / \

RPD

FLDUP4.2S



LDC Report# 22285F2a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

Collection Date: November 11, 2009

LDC Report Date: January 8, 2010

Matrix: Water

Parameters: Semivolatiles

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906477

Sample Identification

M-122B
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 8270C for 
Semivolatiles.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

V:\LOGIN\TRONOXNG\22285F2A.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22285F2A.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. 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 (r2) 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 semivolatile target compounds and system 
performance check compounds (SPCCs) were greater than or equal to 0.05 as required.

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.

The percent differences (%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 greater than or equal to 0.05 .

V:\LOGIN\TRONOXNG\22285F2A.TR3 4



V. Blanks

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

Sample PB102309-A3 (from SDG R0906095) was identified as a pump blank. No 
semivolatile contaminants were found in this blank with the following exceptions:

Pump Blank ID
Sampling

Date Compound Concentration Associated Samples

PB102309-A3 10/23/09 Bis (2-ethyl hexyl) phthalate 
Butylbenzyiphthalate

1.5 ug/L
0.11 ug/L

All samples in SDG
R0906477

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

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

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits with the 
following exceptions:

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag AorP

100898-LCS/D Pyridine 32 (50-120) 28 (50-120) J- (all detects) P
(All samples in SDG UJ (all non-detects)
R0906477) 1,4-Dioxane 39 (50-120) 39 (50-120) - J- (all detects)

UJ (all non-detects)

IX. Regional Quality Assurance and Quality Control

Not applicable.

V:\UOQIN\TRONOXNQ\22285F2A.TR3 5



X. Internal Standards

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

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906477 All compounds reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment

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\TRONOXNG\22285F2A.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Data Qualification Summary - SDG R0906477

SDG Sample Compound Flag AorP Reason (Code)

R0906477 M-122B Pyridine J- (all detects) P Laboratory control
UJ (all non-detects) samples (%R) (I)

1,4-Dioxane J- (all detects)
UJ (all non-detects)

R0906477 M-122B All compounds reported J (all detects) A Project Quantitation Limit
below the PQL (SP)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG R0906477

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Semivolatiles - Pump Blank Data Qualification Summary - SDG R0906477

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22285F2a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906477_________ Stage 2B
Laboratory: Columbia Analytical Services

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

Date: ^ f%(>/&{
Page:__\of_J_

Reviewer:
2nd Reviewer:

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

Validation Area nnmments

1. Technical holding times h Sampling dates: // /h ^

II. GC/MS Instrument performance check A
III. Initial calibration A 0. £ £J> 1 ^ fc-Kp/wirh-iP

IV. Continuing calibration/ICV A Cmj /icV 1 A

V. Blanks A
VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates k\ OV\ rs

VIII. Laboratory control samples VC& /^

IX. Regional Quality Assurance and Quality Control N

X. Internal standards A
XI. Target compound identification N

XII. Compound quantitation/CRQLs N

XIII. Tentatively identified compounds (TICs) N

XIV. System performance N

XV. Overall assessment of data A

XVI. Field duplicates M

XVII. Field blanks jW ?b ^ CKO OCoiS

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

Validated Samples:
fas

i M-122B 11 21 31

2~~ 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 A 27 37

8 18 28 38

9 19 29 39

10 20 30 40
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports 

LDC #22285

Chlorinated Pesticides



LDC Report# 22285A3a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

October 21 through October 22, 2009

January 8, 2010

Soil

Chlorinated Pesticides 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906056

Sample Identification

SA52-15BSPLP2 
SA52-15BSPLP3 
SA52-28BSPLP2 
SA52-28BSPLP3 
RSAQ8-10BSPLP2 
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP2 
RSAQ8-31BSPLP3

Samples in this SDG underwent SPLP extraction

V:\LOGIN\TRONOXNG\22285A3A.TR4 1



Introduction

This data review covers 8 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 the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

V:\LOGIN\TRONOXNG\22285A3A.TR4 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22285A3A.TR4 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. GC/ECD Instrument Performance Check

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

III. 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 all 
compounds.

Retention times (RT) of all compounds in the calibration standards were within QC limits.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

Retention times (RT) of all compounds in the calibration standards were within QC limits. 

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 with the following exceptions:

V:\LOGIN\TRONOXNG\22285A3A.TR4 4



Sample Column Surrogate %R (Limits) Compound Flag AorP

SPLP3-BLK STX-CLP1 Decachlorobiphenyl 31 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

P

VII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits with the 
following exceptions:

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag AorP

99758-LCS/D 
(SA52-15BSPLP3 
SA52-28BSPLP3 
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP3 
99758-BLK 
SPLP3-BLK)

Endrin aldehyde 19 (50-130) 19 (50-130) J- (all detects)
UJ (all non-detects)

P

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.

XI. Target Compound Identification

All target compound identifications were within validation criteria

V:\LOGIN\TRONOXNG\22285A3A.TR4 5



XII. Project Quantitation Limit

All project quantitation limits were within validation criteria.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0906056 All compounds reported below the PQL. J (all detects) A

XIII. 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.

V:\LOGIN\TRONOXNG\22285A3A.TR4 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Data Qualification Summary - SDG R0906056

SDG Sample Compound Flag AorP Reason (Code)

R0906056 SA52-15BSPLP3 Endrin aldehyde J- (all detects) P Laboratory control
SA52-28BSPLP3 
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP3

UJ (all non-detects) samples (%R) (I)

R0906056 SA52-15BSPLP2 All compounds reported below J (all detects) A Project Quantitation Limit
SA52-15BSPLP3 
SA52-28BSPLP2 
SA52-28BSPLP3 
RSAQ8-10BSPLP2 
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP2 
RSAQ8-31BSPLP3

the PQL. (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 
R0906056

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG R0906056

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22285A3A.TR4 7



Tronox Northgate Henderson
LDC #: 22285A3a_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906056_________ Stage 4
Laboratory: Columbia Analytical Services

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

Date:
Page: I of__L

Reviewer:
2nd Reviewer: \r—'

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

Valirlatinn Area Crtmmnnts

I. Technical holding times A- Sampling dates: ^ /^~\ ■" ^

II. GC/ECD Instrument Performance Check fs -
/

III. Initial calibration h
IV. Continuing calibration/ICV A OOj/\CyJ ^ SL6 'l

V. Blanks Ar
VI. Surrogate spikes ^k)

VII. Matrix spike/Matrix spike duplicates

VIII. Laboratory control samples Sul U'S/jj

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification 1
XII. Compound quantitation and reported CRQLs

7T
A

XIII. Overall assessment of data ff

XIV. Field duplicates

XV. Field blanks J

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: C #/ )

f SA52-15BSPLP2 JO 6-224' 21 31

2 SA52-15BSPLP3
— *5 
12 ' - l 22 32

3 ^ SA52-28BSPLP2 13 ' sptpi- fe.)K
m/^
23 33

4 > SA52-28BSPLP3 14 ^ " e-Jic
1

24
r

34

r > RSAQ8-10BSPLP2 15 25 35

6 v RSAQ8-10BSPLP3 16 26 36

7 1 RSAQ8-31BSPLP2 17 27 37

8 1 'RSAQ8-31BSPLP3 18 28 38

9 19 29 39

10 20 30 40

22285A3a W. wpd



LDC #:_Z2lhAl^ VALIDATION FINDINGS CHECKLIST
SDG #:____Cnr^c-—*

Page:\__of ^
Reviewer: jvt 

2nd Reviewer: -------

Method: Pestiddes/PCBs (EPA SW 846 Method 8081/8082)

Validation Area Yes No NA Findings/Comments

1 Technical holding times

All technical holding times were met.

Cooler temperature criteria was met. c-'

If GC/ECD Instrument performance check

Was the instrument performance found to be acceptable?

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

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? y
Did the initial calibration meet the curve fit acceptance criteria?

Were the RT windows property established?

Were the required standard concentrations analyzed in the initial calibration?

IV Continuing calibration

What type of continuing calibration calculation was performed? ^fcD or %R

Were Evaluation mix standards analyzed prior to the initial calibration and sample 
analysis?

Were endrin and 4,4’-DDT breakdowns < 15%.0 for individual breakdown in the 
Evaluation mix standards?

s'

Was a continuing calibration analyzed daily?
'2XP^7a>

Were all percent differences (%D) <153(r.O or percent recoveries 85=tt5%?

Were all the retention times within the acceptance windows? ^.

V, Blanks

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

Was a method blank analyzed for each matrix and concentration?

Were extract cleanup blanks analyzed with every batch requiring clean-up? ^.

Was there contamination in the method blanks or clean-up blanks? If yes, please see 
the Blanks validation completeness worksheet. s'

VI Surrogate spikes

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 anv %R was Iarr than 10 narrant was a raanatvsis narfnrmart In rnnfirm %R9 /

VII. Matrix: spike/Matrix SDike-dupficates

PEST-SW .IV version 1.0



VALIDATION FINDINGS CHECKLISTLDC 
SDG #:

Paqe:~vof 
Reviewer: 3v^

2nd Reviewer: v^-

Validation Area Yes No NA Findings/Comments

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. X

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? ✓ /

VIH Laboratory control samples

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch? /

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

IX Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

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

X Target compound kfentincatfon

Were the retention times of reported detects within the RT windows?

XI Compound quantrtation/CRQLs

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions, dry 
weight factors, and clean-up activities applicable to level IV validation?

XII System performance

System performance was found to be acceptable.

XIII Overall assessment of data

Overall assessment of data was found to be acceptable. /

XIV. Field duplicates

Field duplicate pairs were identified in this SDG.
7—

/
Target compounds were detected in the field duplicates.

*•> *

Field blanks were identified in this SDG. /

Target compounds were detected in the field blanks.
V

PEST-SW .IV version 1.0
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ldc#-._22211. Am
SDG #: SL , ^

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification

Page:_

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082)

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
SS = Surrogate Spiked

Reviewer: VJZ
2nd reviewer.

Surrogate Column
Surrogate

Spiked
Surrogate

Found
Percent

Recovery
Percent

Recovery
Percent

Difference

Reported Recalculated

T etrachloro-m-xylene

T etrachloro-m-xylene $7Y-CLf’ / \«D Tfc , 6 /?* 7Q 7P

Decachlorobiphenyl / V Z0) ST*-/ V 4 o l
Decachlorobiphenyl

Sample ID:_

Surrogate Column
Surrogate

Spiked
Surrogate

Found
Percent

Recovery
Percent

Recovery
Percent

Difference

Reported Recalculated

T etrachloro-m-xylene

T etrachloro-m-xylene

Decachlorobiphenyl

Decachlorobiphenyl

Sample ID:

Surrogate Column
Surrogate

Spiked
Surrogate

Found
Percent

Recovery
Percent

Recovery
Percent

Difference

Reported Recalculated

T etrachloro-m-xylene

T etrachloro-m-xylene

Decachlorobiphenyl

Decachlorobiphenyl

Sample ID:_

Surrogate Column
Surrogate

Spiked
Surrogate

Found
Percent

Recovery
Percent

Recovery
Percent

Difference

Reported Recalculated

T etrachloro-m-xylene

T etrachloro-m-xylene

Decachlorobiphenyl

Decachlorobiphenyl

Notes:

V:\Validation Worksheets\Pesticides\SURRCALC.3S
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LPC#:^-> % ^ Am / VALIDATION FINDINGS WORKSHEET 
SDG #: j-,, Ov^y Sample Calculation Verification

Page: f of /
Reviewer:______dVi^,

2nd reviewer:

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082)

YIN N/A 
N N/A

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

Sample I.D.

Cone. = {

Reported
Concentration

Calculated
Concentration

QualificationSample ID Compound

Note:

C:\WPDOCS\WRK\PEST\RECALC.3S



LDC Report# 2228563a

Laboratory Data Consultants, Inc. 

Data Validation Report

Projeot/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

October 22 through October 23, 2009

January 8, 2010

Soil

Chlorinated Pesticides 

Stage 26

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906081 

Sample Identification

RSAQ8-0.5B
RSAQ8-10B
RSAQ8-10BRE
RSAQ8-22B
RSAQ8-22BRE
RSAQ8-31B
RSAQ8-31BRE
RSAQ8-34B
RSAQ8-34BRE
SA132-0.56
SA132-10B
SA132009-106
SA132-206
SA132-20BRE
SA132-346
SA132-34BRE
RSAR8-0.5B
RSAR8-10B
RSAR8-20B
RSAR8-34B

RSAP8-0.5B
RSAP8-106
RSAP8-25B
RSAP8-40B
RSAQ8-0.5BMS
RSAQ8-0.5BMSD
RSAR8-34BMS
RSAR8-34BMSD
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Introduction

This data review covers 28 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 the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22285B3A.TR3 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Sample Compound

Total Days From 
Sample Collection 

Until Extraction

Required Holding 
Time (in Days) From 
Sample Collection 

Until Extraction Flag AorP

RSAQ8-10BRE 
RSAQ8-22BRE 
RSAQ8-34BRE
SA132-20BRE
SA132-34BRE

All TCL compounds 27 14 J- (all detects)
UJ (all non-detects)

A

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

II. GC/ECD Instrument Performance Check

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

III. 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 all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

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.
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Sample FB082809-SO (from SDG R0904894) was identified as a field blank. No 
chlorinated pesticide contaminants were found in this blank.

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 Column Surrogate %R (Limits) Compound Flag A or P

RSAQ8-1 OB Not specified T etrachloro-m-xylene 39 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

A

RSAQ8-1OBRE Not specified T etrachloro-m-xylene 31 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

A

RSAQ8-31B Not specified T etrachloro-m-xylene 20 (40-140) All TCL compounds J- (all detects) A
Decachlorobiphenyl 27 (40-140) UJ (all non-detects)

RSAQ8-31BRE Not specified T etrachloro-m-xylene 5 (40-140) All TCL compounds J- (all detects)
R (all non-detects)

A

RSAQ8-34B Not specified T etrachloro-m-xylene 22 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

A

SA132-20BRE Not specified T etrachloro-m-xylene 36 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

A

SA132-34B Not specified T etrachloro-m-xylene 6 (40-140) All TCL compounds J- (all detects) A
Decachlorobiphenyl 14 (40-140) R (all non-detects)

SA132-34BRE Not specified T etrachloro-m-xylene 5 (40-140) All TCL compounds J- (all detects)
R (all non-detects)

A

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Although the MS/MSD percent recoveries (%R) and relative percent 
differences (RPD) were not within QC limits for several compounds, the MS, MSD, LCS, 
or LCSD percent recoveries (%R) were within QC limits and no data were qualified.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits with the 
following exceptions:
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LCS 10 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag AorP

99356-LCS/D
(RSAP8-0.5B

Endrin aldehyde 45 (50-130) 47 (50-130) - J- (all detects)
UJ (all non-detects)

P

RSAP8-1 OB 
RSAP8-25B 
RSAP8-40B 
99356-MB)

Hexachiorobenzene 43 (50-130) 41 (50-130) J- (all detects)
UJ (all non-detects)

101045-LCS/D 
(RSAQ8-1 OBRE 
RSAQ8-22BRE 
RSAQ8-34BRE
SA132-20BRE
SA132-34BRE
101045-MB)

Hexachlorobenzene 46 (50-130) 45 (50-130) J- (all detects)
UJ (all non-detects)

P

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.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SPG R0906081 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.
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XIII. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows:

Sample Compound Flag AorP

RSAQ8-1 OBRE
RSAQ8-22BRE
RSAQ8-31 BRE
RSAQ8-34BRE
SA132-20BRE
SA132-34BRE

All TCL compounds X A

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

XIV. Field Duplicates

Samples SA132-10B and SA132009-1 OB were identified as field duplicates. No 
chlorinated pesticides were detected in any of the samples.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Data Qualification Summary - SDG R0906081

SOG Sample Compound Flag AorP Reason (Code)

R0906081 RSAQ8-1 OBRE All TCL compounds J- (all detects) A Technical holding times
RSAQ8-22BRE
RSAQ8-34BRE
SA132-20BRE
SA132-34BRE

UJ (all non-detects) <h)

R0906081 RSAQ8-1 OB All TCL compounds J- (all detects) A Surrogate spikes (%R)
RSAQ8-1 OBRE 
RSAQ8-31B 
RSAQ8-34B 
SA132-20BRE

UJ (all non-detects) (s)

R0906081 RSAQ8-31 BRE All TCL compounds J- (all detects) A Surrogate spikes (%R)
SA132-34B
SA132-34BRE

R (all non-detects) (■)

R0906081 RSAP8-0.5B Endrin aldehyde J- (all detects) P Laboratory control
RSAP8-1 OB UJ (all non-detects) samples (%R) (I)
RSAP8-25B Hexachlorobenzene J- (all detects)
RSAP8-40B UJ (all non-detects)

R0906081 RSAQ8-1 OBRE Hexachlorobenzene J- (all detects) P Laboratory control
RSAQ8-22BRE
RSAQ8-34BRE
SA132-20BRE
SA132-34BRE

UJ (all non-detects) samples (%R) (I)

R0906081 RSAQ8-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
RSAQ8-1 OB
RSAQ8-1 OBRE
RSAQ8-22B
RSAQ8-22BRE
RSAQ8-31B
RSAQ8-31 BRE
RSAQ8-34B
RSAQ8-34BRE
SA132-0.5B 
SA132-10B
SA132009-1 OB 
SA132-20B
SA132-20BRE 
SA132-34B
SA132-34BRE 
RSAR8-0.5B
RSAR8-1 OB 
RSAR8-20B 
RSAR8-34B 
RSAP8-0.5B
RSAP8-1 OB 
RSAP8-25B 
RSAP8-40B

the PQL (sp)
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SDG Sample Compound Flag AorP Reason (Code)

R0906081 RSAQ8-1 OBRE 
RSAQ8-22BRE 
RSAQ8-31 BRE 
RSAQ8-34BRE
SA132-20BRE
SA132-34BRE

All TCL compounds X A Overall assessment of 
data (o)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 
R0906081

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG R0906081

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 2228563a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906081_________ Stage 2B
Laboratory: Columbia Analytical Services

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

Date:'1/*!/'-?
Page: 1 of /~ 

Reviewer: ch/fr 
2nd Reviewer: i/>—"

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

Valirlatinn Area Comments

1. Technical holding times sk) Sampling dates: /®/22~

II. GC/ECD Instrument Performance Check k
/ '

III. Initial calibration A
IV. Continuing calibration/ICV h CC\j/\N ^ 26 1

V. Blanks A
VI. Surrogate spikes

VII. Matrix spike/Matrix spike duplicates .Sw

VIII. Laboratory control samples Si*) tCS (X)

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data StA)
XIV. Field duplicates W) d ^ n /->-

XV. Field blanks KTD

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: ,
S 0 1

1 * RSAQ8-0.5B
1

11 SA132-10B ^
t)

21 RSAP8-0.5B fi-l ^ zir-

2 ’ RSAQ8-1 OB SA132009-1 OB ^
>

22 RSAP8-10B 32 } ' -
t

3 RSAQ8-10BRE 13 ' SA132-20B 23 RSAP8-25B 33 i 4 ] -
1

4 RSAQ8-22B
61

14 SA132-20BRE 24 RSAP8-40B 34 1 ^ 4) 77<1 ~
S’5 RSAQ8-22BRE J SA132-34B 25 RSAQ8-0.5BMS 35 5

1
6 RSAQ8-31B 16 f SA132-34BRE 26 RSAQ8-0.5BMSD 36

7 f RSAQ8-31 BRE 17 f RSAR8-0.5B 27 1 RSAR8-34BMS 37
1

8 RSAQ8-34B 18 1 RSAR8-1 OB 28 f RSAR8-34BMSD 38
£

9 RSAQ8-34BRE 19 1 RSAR8-20B 29 39
1

10 SA132-0.5B 20 1 RSAR8-34B 30 40

22285B3aW.wpd





LDC#:_H2S5 VALIDATION FINDINGS WORKSHEET Page: \ of )
SDG #: Technical Holding Times Reviewer: \/^

2nd Reviewer: i

Ml circled dates have exceeded the technical holding times. 
yJ N N/A Were all cooler temperatures within validation criteria?

METHOD : GC Pesticides/PCBs (EPA SW 846 Method 6081/8082)

Sampla ID Matrix Preserved Sampling Data ^^Extraction date'') Analysis data
Total# of 

Days Qualifier

3 & 9 '4. it vS fJ 1* A >/£>4 n /.t/M n /24 A<» ^7 &M/a

I

TECHNICAL HOLDING TIME CRITERIA

Water: Extracted within 7 days, analyzed within 40 days.
Soil: Extracted within 14 days, analyzed within 40 days.
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client:
Project:
Sample Matrix:

Northgate Environmental 
Tronox LLC Henderson/2027.001 
Soil

Service Request: R0906081 
Date Collected: 10/23/09 
Date Received: 10/24/09 
Date Analyzed: 11/17/09

Matrix Spike Summary
Organochlorine Pesticides by Gas Chromatography

Sample Name: RSAR8-34B
Lab Code: R0906081-024

Units: pg/Kg 
Basis; Dry

Analytical Method: 8081A 
Prep Method: EPA 3541

Matrix Spike Duplicate Matrix Spike
Sample RQ0910455-04 RQ0910455-05 % Rcc RPD

Analyte Name Result Result Amount

4,4'-DDD ND 3.20 9.52
4,4’-DDE ND 3.56 9.52
4,4'-DDT ND 3.50 9.52
Aldrin ND 2.20 9.52
Dieldrin ND 3.17 9.52
Endosulfan I ND 3.17 9.52
Endosulfan II ND 3.41 9.52
Endosulfan Sulfate ND 3.14 9.52
Endrin ND 3.38 9.52
Endrin Aldehyde ND 2.12 9.52
Endrin Ketone ND 3.19 9.52
Heptachlor ND 2.40 9.52
Heptachlor Epoxide ND 3.03 9.52
Hexachlorobenzene ND 3.30 23.8
Methoxychlor ND 20.2 47.6
alpha-BHC ND 1.59 9.52
alpha-Chlordane ND 2.97 9.52
beta-BHC ND 3.29 9.52
delta-BHC ND 2,42 9.52
gamma-BHC (Lindane) ND 1.93 9.52
gamma-Chlordane ND 3.28 9.52

% Rec Result Amount % Rec Limits RPD Limit

34 * 0,814 9.52 9 * 58 - 121 119 * 30
37 * 0.805 9.52 8 * 56 - 125 126 He 30
37 0.800 9.52 8 * 9-149 126 * 30
23 0.576 9.52 6 * 15- 135 117 * 30
33 1.02 9.52 11 * 25- 150 103 * 30
33 * 1.12 9.52 12 * 56- 119 95 * 30
36 * 1.20 9.52 13 * 65 - 127 96 * 30
33 * 1.22 9.52 13 He 37 - 122 88 * 30
35 1.07 9.52 11 * 28 - 143 104 He 30
22 0.924 9.52 10 * 18 - 135 79 He 30
33 * 1.37 9.52 14 * 57 - 123 80 * 30
25 * 0.814 9.52 9 % 35-127 99 * 30
32 * 1.20 9.52 13 H: 61 -120 86 He 30
14 * 1.58 23.8 7 * 20 - 150 70 He 30
42 6.56 47.6 14 * 38 - 149 102 H= 30
17 * 1.19 9.52 13 H; 53 - 130 29 30
31 0.733 9.52 8 H= 27- 130 121 H= 30
35 1.53 9,52 16 * 35 - 142 73 He 30
25 * 1.03 9.52 11 He 44-119 80 He 30
20 * 1.21 9.52 13 He 37 - 124 46 He 30
34 * 1.09 9.52 li He 38 - 127 101 * 30

Comments:

Printed 12/16/09 9:33 Matrix Spike Summary
\Vnflow2\StBrlims\LimsRep3\MatrixSpiktrpt SuperSet Reference: 09-0000125297 rev 00
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LDC Report# 22285C3a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

October 28, 2009

January 8, 2010

Soil

Chlorinated Pesticides 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906191 

Sample Identification

RSAS8-0.5B
RSAS8-35B
RSAS8-35BMS
RSAS8-35BMSD
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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 8081A for 
Chlorinated Pesticides.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/ECD Instrument Performance Check

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

III. 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 all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

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.

Sample FB082809-SO (from SDG R0904894) was identified as a field blank. No 
chlorinated pesticide contaminants were found in this blank.

VI. Surrogate Spikes

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

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) 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.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0906191 All compounds reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

XIII. 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.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Data Qualification Summary - SDG R0906191

SDG Sample Compound Flag AorP Reason (Code)

R0906191 RSAS8-0.5B All compounds reported below J (all detects) A Project Quantitation Limit
RSAS8-35B the PQL (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 
R0906191

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG R0906191

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22285C3a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906191_________ Stage 2B
Laboratory: Columbia Analytical Services

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

Date:
Page: I of I 

Reviewer:
2nd Reviewer:

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

Validation Area Comments

I. Technical holding times A- Sampling dates: to

II. GC/ECD Instrument Performance Check A
I

111. Initial calibration ft

IV. Continuing calibration/ICV A C<?v/iAl £ 20 T,

V. Blanks j
VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates A-
VIII. Laboratory control samples A LCS /b

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data A

XIV. Field duplicates k)

XV. Field blanks Sty

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

Validated Samples:

1 RSAS8-0.5B iT 21 31

2 RSAS8-35B 12 22 32

3 RSAS8-35BMS 13 23 33

4 RSAS8-35BMSD 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 Report# 22285D3a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

November 2, 2009

January 8, 2010

Water

Chlorinated Pesticides 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906270 

Sample Identification

M-147B
M-147009B
EB110209-GWA3
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Introduction

This data review covers 3 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 8081A for 
Chlorinated Pesticides.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/ECD Instrument Performance Check

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

III. 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 all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

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.

Sample EB110209-GWA3 was identified as an equipment blank. No chlorinated pesticide 
contaminants were found in this blank.

Sample PB102309-A3 (from SDG R0906095) was identified as a pump blank. No 
chlorinated pesticide contaminants were found in this blank.

VI. Surrogate Spikes

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

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) 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.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906270 All compounds reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

XIII. 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

Samples M-147B and M-147009B were identified as field duplicates. No chlorinated 
pesticides were detected in any of the samples.
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Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Chlorinated Pesticides - Data Qualification Summary - SDG R0906270

SDG Sample Compound Flag Aor P Reason (Code)

R0906270 M-147B
M-147009B
EB110209-GWA3

All compounds reported below 
the PQL.

J (all detects) A Project Quantitation Limit 
(sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 
R0906270

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Field Blank Data Qualification Summary - SDG R0906270

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22285D3a_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906270_________ Stage 2B
Laboratory: Columbia Analytical Services

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

Date: )*/9*/6<j 
Page:_Lof_JL 

Reviewer: .T\/.
2nd Reviewer: ^

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

X/aliHatirm Arp a nnmmpnts

I. Technical holding times A Sampling dates: H ®

II. GC/ECD Instrument Performance Check A...
III. Initial calibration

r7 ...
A

IV. Continuing calibration/ICV A ccvAck ^ 26

V. Blanks E
VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates k) CJa ^vvT

VIII. Laboratory control samples A IXS/p

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data A

XIV. Field duplicates kp

XV. Field blanks Krp

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

Validated Samples:

i M-147B 11 ^ * -MP) 21 31

2 M-147009B 12 22 32

3 EB110209-GWA3 13 23 33

4 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 Report# 22285F3a

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters:

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

November 11, 2009

January 8, 2010

Water

Chlorinated Pesticides

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906477 

Sample Identification

M-122B
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 8081A for 
Chlorinated Pesticides.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

AH technical holding time requirements were met.

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

II. GC/ECD Instrument Performance Check

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

III. 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 all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

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.

Sample PB102309-SO (from SDG R0906095) was identified as a pump blank. No 
chlorinated pesticide contaminants were found in this blank.

VI. Surrogate Spikes

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

V:\LOGIN\TRONOXNG\22285F3A.TR3 4



VII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits with the 
following exceptions:

LCS ID 
(Associated 
Samples) Compound

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag A or P

100766-LCS/D Endrin aldehyde 26 (50-130) 24 (50-130) J- (all detects) P
(All samples In UJ (all non-detects)
SDG R0906477)

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.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906477 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.
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XIII. 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.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Data Qualification Summary - SDG R0906477

SDG Sample Compound Flag Aor P Reason (Code)

R0906477 M-122B Endrin aldehyde J- (all detects) P Laboratory control
UJ (all non-detects) samples (%R) (I)

R0906477 M-122B All compounds reported below J (all detects) A Project Quantitation Limit
the PQL (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 
R0906477

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Chlorinated Pesticides - Pump Blank Data Qualification Summary - SDG 
R0906477

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22285F3a_________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906477_________ Stage 2B
Laboratory: Columbia Analytical Services

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

DateitVW&f
Page:_Lof_)_

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

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

Valiriatinn Area Comments

I. Technical holding times £ Samplinq dates: ||

II. GC/ECD Instrument Performance Check A
' /

III. Initial calibration

IV. Continuing calibration/ICV

V. Blanks /V
VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates w

VIII. Laboratory control samples

IX. Regional guality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data A

XIV. Field duplicates fJ

XV. Field blanks ftp Pe> ' Pfb

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

Validated Samples: „ ,

1 M-122B ii 21 31

2*^ 12 22 32

3 13 23 33

4 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

22285F3aW.wpd
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports 

LDC #22285

Polychlorinated Biphenyls



LDC Report# 22285A3b

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

October 21 through October 26, 2009

January 8, 2010

Soil

Polychlorinated Biphenyls 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906056

Sample Identification

SA52-15BSPLP2 
SA52-15BSPLP3 
SA52-28BSPLP2 
SA52-28BSPLP3 
RSAQ8-10BSPLP2 
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP2 
RSAQ8-31BSPLP3 
SA34-10BSPLP2 
SA34-10BSPLP3 
SA34-31BSPLP2 
SA34-31BSPLP3

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 12 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 the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

V:\LOGIN\TRONOXNQ\22285A3B.TR4 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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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. GC/ECD Instrument Performance Check

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

III. Initial Calibration

Initial calibration of multicompound compounds were 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 all 
compounds.

Retention times (RT) of all compounds in the calibration standards were within QC limits.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

Retention times (RT) of all compounds in the calibration standards were within QC limits.

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.

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:
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Sample Column Surrogate %R (Limits) Compound Flag Aor P

SPLP3-BLK2 DB-1701 Decachlorobiphenyl 36 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

P

SPLP2-BLK2 DB-1701 Decachlorobiphenyl 31 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

P

SPLP3-BLK1 DB-1701 Decachlorobiphenyl 33 (40-140) All TCL compounds J- (all detects)
UJ (all non-detects)

P

VII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) 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.

XI. Target Compound Identification

All target compound identifications were within validation criteria.

XII. Project Quantitation Limit

All project quantitation limits were within validation criteria.

All compounds reported below the PQL were qualified as follows:

V:\LOGIN\TRONOXNG\22285A3B.TR4 5



Sample Finding Flag AorP

All samples in SDG R0906056 All compounds reported below the PQL J (all detects) A

XIII. 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.

V:\LOGIN\TRONOXNG\22285A3B.TR4 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Data Qualification Summary - SDG R0906056

SDG Sample Compound Flag Aor P Reason (Code)

R0906056 SA52-15BSPLP2
SA52-15BSPLP3 
SA52-28BSPLP2 
SA52-28BSPLP3
RSAQ8-10BSPLP2 
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP2 
RSAQ8-31BSPLP3
SA34-10BSPLP2
SA34-10BSPLP3
SA34-31BSPLP2
SA34-31BSPLP3

All compounds reported 
below the PQL.

J (all detects) A Project Quantitation Limit 
(sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
R0906056

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
R0906056

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22285A3B.TR4 7



Tronox Northgate Henderson
LDC #: 22285A3b__________VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906056_________ Stage 4
Laboratory: Columbia Analytical Services

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

Date: I > A ? 
Page: 1 of ) 

Reviewer: XVf,
2nd Reviewer: L>—-

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

ValiHatirm Area Comment?;

1. Technical holding times * Sampling dates: 1° /^~\ ~~ 2-£ /&

II. GC/ECD Instrument Performance Check ti
III. Initial calibration A
IV. Continuing calibration/ICV X OC^/l(Aj ^ Q-o\

V. Blanks
T
A

VI. Surrogate spikes iki
VII. Matrix spike/Matrix spike duplicates k\ (Aa

VIII. Laboratory control samples 4r ^ /p

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification A
XII. Compound quantitation and reported CRQLs /V

XIII. Overall assessment of data it-

XIV. Field duplicates At

XV. Field blanks M

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:

7 ' SA52-15BSPLP2 11 ^ SA34-31BSPLP2 21 ) lo - /Mg? r:
31

- ■>
2 SA52-15BSPLP3 12 / SA34-31BSPLP3 22 ) 7 ^ TCg ^ I7

>
32

3 ^ SA52-28BSPLP2 13 23 1 "/33
“ 'l4 ’SA52-28BSPLP3 14 24 > Wk )

10
34 '

.-1 RSAQ8-10BSPLP2 15 25 ' snr*-
v

35

6 RSAQ8-10BSPLP3 16 26^
i

36
- 17 ,RSAQ8-31 BSPLP2 17 27 37

y
8 RSAQ8-31BSPLP3 18 28 38

9 ^ SA34-10BSPLP2 19 29 39

10 f SA34-10BSPLP3 20 30 40

22285A3bW.wpd



LDC #: A *J>
SDG #:

VALIDATION FINDINGS CHECKLIST Page:_]_of
Reviewer:

2nd Reviewer: t—"

Method: Pesticides/PCBs (EPA SW 846 Method 8081/8082)

Validation Area Yes No NA Findings/Comments

I Technical holding limes

All technical holding times were met.

Cooler temperature criteria was met. -

It GC/ECD instrument performance checfc

Was the instrument performance found to be acceptable?

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

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?

Did the initial calibration meet the curve fit acceptance criteria?

Were the RT windows properly established?

Were the required standard concentrations analyzed in the initial calibration?

IV Continuing qalibratbn ^ "

What type of continuing calibration calculation was performed? ^%D or %R

Were Evaluation mix standards analyzed prior to the initial calibration and sample 
analysis? -

Were endrin and 4,4'-DDT breakdowns < 15%.0 for individual breakdown in the 
Evaluation mix standards?

Was a continuing calibration analyzed daily?

Were all percent differences (%D) or percent recoveries 86*ttS%?

Were all the retention times within the acceptance windows?
4*

V. Blanks

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

Was a method blank analyzed for each matrix and concentration?

Were extract cleanup blanks analyzed with every batch requiring clean-up?

Was there contamination in the method blanks or clean-up blanks? If yes, please see 
the Blanks validation completeness worksheet.

Vt Surrogate spikes

Were all surrogate %R within the QC limits? s'
s'

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

r

If anv %R was lass than 10 nsrnnnt was a raanalvsis narfnrmnri tn nnnfirm %R? /
s'

VII. Matrfxsptke/Matrix spteedupSeates

PEST-SW.IV version 1.0



VALIDATION FINDINGS CHECKLISTLDC b
SDG #:_____ $ t\_

Page: "^of ^ 
Reviewer: JVp

2nd Reviewer: \j\—^

Validation Area Yes No NA Findings/Comments

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.

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

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

✓

Vtll laboratory control samples

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within 
the QC limits? X
IX Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed? s'

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

X Target compound WenUflcatkm

Were the retention times of reported detects within the RT windows?
s'

XI Compound quantitatton/CRQts

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions, dry 
weight factors, and clean-up activities applicable to level IV validation?

X

Xtl. System performance

System performance was found to be acceptable. X
XilL Overall assessment of data

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG. X
Target compounds were detected in the field duplicates. - s'

Field blanks were identified in this SDG. X s
Target compounds were detected in the field blanks. X

PEST-SW.IV version 1.0
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LDC #:
SDG #:

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082)

Page:___^ of /
Reviewer:

2nd reviewer: (/v—^

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
SS = Surrogate Spiked

Sample ID: di

Surrogate Column
Surrogate

Spiked
Surrogate

Found
Percent

Recovery
Percent

Recovery
Percent

Difference

Reported Recalculated

T etrachloro-m-xylene

T etrachloro-m-xylene / rD 7 73 7* <?
Decachlorobiphenyl '1 - n* ^3.. /I * 3 * 3 4

Decachlorobiphenyl

Sample ID:_

Surrogate Column
Surrogate

Spiked
Surrogate

Found
Percent

Recovery
Percent

Recovery
Percent

Difference

Reported Recalculated

T etrachloro-m-xylene

Tetrachloro-m-xylene

Decachlorobiphenyl

Decachlorobiphenyl

Sample ID:

Surrogate Column
Surrogate

Spiked
Surrogate

Found
Percent

Recovery
Percent

Recovery
Percent

Difference

Reported Recalculated

T etrachloro-m-xylene

T etrachloro-m-xylene

Decachlorobiphenyl

Decachlorobiphenyl

Sample ID:_

Surrogate Column
Surrogate

Spiked
Surrogate

Found
Percent

Recovery
Percent

Recovery
Percent

Difference

Reported Recalculated

T etrachloro-m-xylene

T etrachloro-m-xylene

Decachlorobiphenyl

Decachlorobiphenyl

Notes:

V:\Validation Worksheets\Pesticides\SURRCALC.3S
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LDC#: JU VALIDATION FINDINGS WORKSHEET Page:___ \oiJ_
SDG #: Xc Ar-V Sample Calculation Verification Reviewer: M-

2nd reviewer:

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082)

Were all reported results recalculated and verified for all level IV samples?

Example:

Sample I.D.

Cone. = (

Reported
Concentration

Calculated
Concentration

QualificationSample ID Compound

Note:

C:\WPDOCS\WRK\PEST\RECALC.3S



LDC Report# 2228563b

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

October 22 through October 23, 2009

January 8, 2010

Soil/Water

Polychlorinated Biphenyls 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906081

Sample Identification

EB102209-S01A3
SA112-0.0B
SA112-0.5B
SA112-34B
RSAQ8-10B
RSAQ8-31B
RSAQ8-31BRE
RSAR8-0.5B
RSAR8-34B
RSAR8-34BMS
RSAR8-34BMSD
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Introduction

This data review covers 10 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 8082 for Polychlorinated Biphenyls.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

V:\LOGIN\TRONOXNG\22285B3B.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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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. GC/ECD Instrument Performance Check

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

III. Initial Calibration

Initial calibration of multicompound compounds were 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 all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

V. Blanks

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

Sample EB102209-S01A3 was identified as an equipment blank. No polychlorinated 
biphenyl contaminants were found in this blank.

Sample FB082809-SO (from SDG R0904894) was identified as a field blank. No 
polychlorinated biphenyl contaminants were found in this blank.

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:
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Sample Column Surrogate %R (Limits) Compound Flag Aor P

RSAQ8-31B Not specified T etrachloro-m-xylene 27 (40-140) All TCL compounds J- (all detects) A
Decachlorobiphenyl 30 (40-140) UJ (all non-detects)

RSAQ8-31 BRE Not specified T etrachloro-m-xylene 9 (40-140) All TCL compounds J- (all detects) A
R (all non-detects)

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Although the MSD percent recovery (%R) and MS/MSD relative 
percent difference (RPD) were not within QC limits for one compound, the MS percent 
recovery (%R) was within QC limits and no data were qualified.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) 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.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906081 All compounds reported below the PQL. J (all detects) A

V:\LOGIN\TRONOXNG\22285B3B.TR3 5



Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows:

Sample Compound Flag AorP

RSAQ8-31 BRE All TCL compounds X A

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.

V:\LOGIN\TRONOXNG\22285B3B.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Data Qualification Summary - SDG R0906081

SDG Sample Compound Flag Aor P Reason (Code)

R0906081 RSAQ8-31B All TCL compounds J- (all detects)
UJ (all non-detects)

A Surrogate spikes (%R)
(s)

R0906081 RSAQ8-31 BRE All TCL compounds J- (all detects)
R (all non-detects)

A Surrogate spikes (%R)
M

R0906081 EB102209-S01 A3 
SA112-0.0B
SA112-0.5B
SA112-34B
RSAQ8-10B
RSAQ8-31B
RSAQ8-31 BRE 
RSAR8-0.5B
RSAR8-34B

All compounds reported 
below the PQL.

J (all detects) A Project Quantitation Limit 
(sp)

R0906081 RSAQ8-31 BRE All TCL compounds X A Overall assessment of 
data (o)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
R0906081

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Equipment Blank Data Qualification Summary - SDG 
R0906081

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
R0906081

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson / .
LDC #: 2228563b__________VALIDATION COMPLETENESS WORKSHEET Date:
SDG #: R0906081_________ Stage 2B Page: tof )
Laboratory: Columbia Analytical Services Reviewer: ~y//

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.

ValiHatirm Area nnmmpnts

I. Technical holding times Sampling dates: 1° /22~ ^

II. GC/ECD Instrument Performance Check LI
III. Initial calibration A
IV. Continuing calibration/ICV CCA)/)C\1 <= ze> !>

V. Blanks /V
VI. Surrogate spikes Shi
VII. Matrix spike/Matrix spike duplicates £ia>
VIII. Laboratory control samples A- ICS> /!>

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data ' _

XIV. Field duplicates M

XV. Field blanks fVfp

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:
t Sin)

V EB102209-SQ1A3 11 RSAR8-34BMSD 21 I 4) s^7 2, ^ Mb 31
*■
2 SA112-0.0B 12 22 ) 32

3 SA112-0.5B 13 23 5 M a-/r - 33

4 SA112-34B 14 24 qtjJC)' J 34

5 RSAQ8-10B 15 25 35

6 RSAQ8-31B 16 26 36

7 RSAQ8-31 BRE 17 27 37

8 RSAR8-0.5B 18 28 38

9 RSAR8-34B 19 29 39

10 RSAR8-34BMS ¥y 20 30 40

22285B3bW.wpd
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LDC Report# 22285C3b

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

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

October 28, 2009

January 8, 2010

Soil

Polychlorinated Biphenyls 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906191

Sample Identification

RSAS8-0.5B
RSAS8-35B
RSAS8-35BMS
RSAS8-35BMSD
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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 the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/ECD Instrument Performance Check

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

III. Initial Calibration

Initial calibration of multicompound compounds were 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 all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

V. Blanks

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

Sample FB082809-SC (from SDG R0904894) was identified as a field blank. No 
polychlorinated biphenyl contaminants were found in this blank.

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.
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VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) 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.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0906191 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. 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.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls > Data Qualification Summary - SDG R0906191

SDG Sample Compound Flag AorP Reason (Code)

R0906191 RSAS8-0.5B All compounds reported J (all detects) A Project Quantitation Limit
RSAS8-35B below the PQL. (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
R0906191

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
R0906191

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22285C3b_________ VALIDATION COMPLETENESS WORKSHEET Date: I>/:*/»
SDG #: R0906191_________ Stage 2B Page:J_of /
Laboratory: Columbia Analytical Services Reviewer:

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.

Valirlatinn Arp a ftnmmpnts

1. Technical holding times A Sampling dates: It* /?&/ 6 T

II. GC/ECD Instrument Performance Check
/ /

III. Initial calibration

IV. Continuing calibration/ICV A c&jAcJ zo
V. Blanks A

VI. Surrogate spikes A
VII. Matrix spike/Matrix spike duplicates A

VIII. Laboratory control samples A uC£ /p

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data A
XIV. Field duplicates N

XV. Field blanks M>

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: _
_____________________ o. C '/

RSAS8-0.5B iT 21 31

2 RSAS8-35B 12 22 32

3 RSAS8-35BMS 13 23 33

4 RSAS8-35BMSD 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

22285C3bW.wpd



LDC Report# 22285E3b

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

November 5, 2009

January 8, 2010

Soil

Polychlorinated Biphenyls 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906403 

Sample Identification

SA77-0.5B
SA77-0.5BMS
SA77-0.5BMSD
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Introduction

This data review covers 3 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 the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. GC/ECD Instrument Performance Check

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

III. Initial Calibration

Initial calibration of multicompound compounds were 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 all 
compounds.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) of calibration factors in continuing standard mixtures were 
within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

V. Blanks

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

Sample FB082809-SO (from SDG R0904894) was identified as a field blank. No 
polychlorinated biphenyl contaminants were found in this blank.

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.
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VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) 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.

XI. Target Compound Identification 

Raw data were not reviewed for this SDG.

XII. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906403 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. 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.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Data Qualification Summary - SDG R0906403

SDG Sample Compound Flag AorP Reason (Code)

R0906403 SA77-0.5B All compounds reported 
below the PQL.

J (all detects) A Project Quantitation Limit 
(sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
R0906403

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
R0906403

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 22285E3b__________VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906403_________ Stage 2B
Laboratory: Columbia Analytical Services

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

DatePt^hS
Page: I of I 

Reviewer: 5H
2nd Reviewer: —

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

Valiriatinn Arp a (Trtmmpnts

1. Technical holding times * Sampling dates: h /6^/9^

II. GC/ECD Instrument Performance Check u
III. Initial calibration ft
IV. Continuing calibration/ICV ft &OiA(A -<2.0

V. Blanks f
VI. Surrogate spikes A-
VII. Matrix spike/Matrix spike duplicates

VIII. Laboratory control samples f\ Its A?

IX. Regional quality assurance and quality control N

Xa. Florisil cartridge check N

Xb. GPC Calibration N

XI. Target compound identification N

XII. Compound quantitation and reported CRQLs N

XIII. Overall assessment of data A
XIV. Field duplicates M

XV. Field blanks Nb ffe (^6 *) 0J2±

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

Validated Samples:

1 SA77-0.5B 11 21 31

2 SA77-0.5BMS 12 22 32

3 SA77-0.5BMSD 13 23 33

4 /ooei.2- -A//? 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

22285E3bW.wpd
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LDC Report# 22285A4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

October 21 through October 26, 2009

January 11, 2010

Soil

Metals

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906056/K0910677

Sample Identification

SA52-28BSPLP2
SA52-28BSPLP3
SA52-15BSPLP2
SA52-15BSPLP3
RSAQ8-10BSPLP2
RSAQ8-10BSPLP3
RSAQ8-31BSPLP2
RSAQ8-31BSPLP3
SA34-31BSPLP2
SA34-31BSPLP3
SA34-10BSPLP2
SA34-10BSPLP3
SA52-28BSPLP2MS
SA52-28BSPLP2DUP
SA52-28BSPLP3MS
SA52-28BSPLP3DUP
SA52-15BSPLP3MS
SA52-15BSPLP3DUP

Samples in this SDG underwent SPLP extraction
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Introduction

This data review covers 18 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

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

Blanks are summarized in Section IV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

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

IV. 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:

Method Blank ID Analyte
Maximum

Concentration Associated Samples

SPLP PB (prep blank) Barium 0.082 mg/L SA52-28BSPLP2
Boron 0.04 mg/L SA52-15BSPLP2
Strontium 0.0008 mg/L RSAQ8-10BSPLP2
Zinc 0.075 mg/L RSAQ8-31BSPLP2

SA34-31BSPLP2
SA34-10BSPLP2

SPLP PB (prep blank) Barium 0.059 mg/L SA52-28BSPLP3
Boron 0.12 mg/L SA52-15BSPLP3
Strontium 0.0011 mg/L RSAQ8-10BSPLP3
Sodium 0.3 mg/L RSAQ8-31BSPLP3
Zinc 0.020 mg/L SA34-31BSPLP3

SA34-10BSPLP3

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:
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA52-28BSPLP2 Barium 0.092 mg/L 0.092J+ mg/L
Boron 0.39 mg/L 0.39J+ mg/L
Zinc 0.005 mg/L 0.005J+ mg/L

SA52-15BSPLP2 Barium 0.078 mg/L 0.078J+ mg/L
Zinc 0.002 mg/L 0.002J+ mg/L

RSAQ8-10BSPLP2 Barium 0.122 mg/L 0.122J+ mg/L
Boron 0.03 mg/L 0.03J+ mg/L

RSAQ8-31BSPLP2 Barium 0.064 mg/L 0.064J+ mg/L
Boron 0.11 mg/L 0.11J+ mg/L
Zinc 0.012 mg/L 0.012J+ mg/L

SA34-31BSPLP2 Barium 0.136 mg/L 0.136J+ mg/L
Zinc 0.012 mg/L 0.012J+ mg/L

SA34-10BSPLP2 Barium 0.361 mg/L 0.361 J+ mg/L
Zinc 0.003 mg/L 0.003J+ mg/L

SA52-28BSPLP3 Barium 0.200 mg/L 0.200J+ mg/L
Boron 0.40 mg/L 0.40J+ mg/L
Zinc 0.003 mg/L 0.003J+ mg/L

SA52-15BSPLP3 Barium 0.103 mg/L 0.103J+ mg/L
Zinc 0.002 mg/L 0.002J+ mg/L

RSAQ8-10BSPLP3 Barium 0.142 mg/L 0.142J+ mg/L
Boron 0.04 mg/L 0.04J+ mg/L

RSAQ8-31BSPLP3 Barium 0.038 mg/L 0.038J+ mg/L
Boron 0.10 mg/L 0.10J+ mg/L
Zinc 0.011 mg/L 0.011J+ mg/L

SA34-31BSPLP3 Barium 0.141 mg/L 0.141J+ mg/L
Zinc 0.002 mg/L 0.002J+ mg/L

SA34-10BSPLP3 Barium 0.350 mg/L 0.350J+ mg/L
Boron 0.50 mg/L 0.50J+ mg/L
Zinc 0.003 mg/L 0.003J+ mg/L

No field blanks were identified in this SDG.

V. ICR Interference Check Sample (ICS) Analysis

The frequency of analysis was met.
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The criteria for analysis were met.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

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

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICR Serial Dilution

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

XII. Sample Result Verification and Project Quantitation Limit

All sample result verifications were acceptable.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906056/K0910677 All analytes reported below the PQL. J (all detects) A

XIII. 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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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0906056/K0910677

SDG Sample Analyte Flag AorP Reason (Code)

R0906056/
K0910677

SA52-28BSPLP2
SA52-28BSPLP3
SA52-15BSPLP2
SA52-15BSPLP3 
RSAQ8-10BSPLP2 
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP2 
RSAQ8-31BSPLP3 
SA34-31BSPLP2 
SA34-31BSPLP3
SA34-10BSPLP2
SA34-10BSPLP3

All analytes reported 
below the PQL.

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

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Metals - Laboratory Blank Data Qualification Summary - SDG R0906056/K0910677

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0906056/ SA52-28BSPLP2 Barium 0.092J+ mg/L A bl
K0910677 Boron 0.39J+ mg/L

Zinc 0.005J+ mg/L

R0906056/ SA52-15BSPLP2 Barium 0.078J+ mg/L A bl
K0910677 Zinc 0.002J+ mg/L

R0906056/ RSAQ8-10BSPLP2 Barium 0.122J+ mg/L A bl
K0910677 Boron 0.03J+ mg/L

R0906056/ RSAQ8-31BSPLP2 Barium 0.064J+ mg/L A bl
K0910677 Boron 0.11J+ mg/L

Zinc 0.012J+ mg/L

R0906056/ SA34-31BSPLP2 Barium 0.136J+ mg/L A bl
K0910677 Zinc 0.012J+ mg/L

R0906056/ SA34-10BSPLP2 Barium 0.361 J+ mg/L A bl
K0910677 Zinc 0.003J+ mg/L

R0906056/ SA52-28BSPLP3 Barium 0.200J+ mg/L A bl
K0910677 Boron 0.40J+ mg/L

Zinc 0.003J+ mg/L

R0906056/ SA52-15BSPLP3 Barium 0.103J+ mg/L A bl
K0910677 Zinc 0.002J+ mg/L

V:\LOQIN\TRONOXNG\22285A4.TR4 8



SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0906056/ RSAQ8-10BSPLP3 Barium 0.142J+ mg/L A bl
K0910677 Boron 0.04J+ mg/L

R0906056/ RSAQ8-31BSPLP3 Barium 0.038J+ mg/L A bl
K0910677 Boron 0.10J+ mg/L

Zinc 0.011J+ mg/L

R0906056/ SA34-31BSPLP3 Barium 0.141J+ mg/L A bl
K0910677 Zinc 0.002J+ mg/L

R0906056/ SA34-10BSPLP3 Barium 0.350J+ mg/L A bl
K0910677 Boron 0.50J+ mg/L

Zinc 0.003J+ mg/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0906056/K0910677

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22285A4.TR4 9



A Tronox Northgate Henderson
LDC #: 22285(54 VALIDATION COMPLETENESS WORKSHEET
SDG #: R00i067^{^Qk°56/vtoQtc>fc7'7 Stage 4
Laboratory: Columbia Analytical Services

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

Date: \ "S' lQ 
Page:\oH 
/iewer:Reviewer:______

2nd Reviewer:

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

Valiriatinn Area ftnmments

I. Technical holding times A- Sampling dates: ('L&/C3Q

II. ICP/MS Tune

III. Calibration /A

IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis (A

VI. Matrix Spike Analysis Pr
VII. Duplicate Sample Analysis A O yp

VIII. Laboratory Control Samples (LCS) A
IX. Internal Standard (ICP-MS) A
X. Furnace Atomic Absorption QC N
XI. ICP Serial Dilution A
XII. Sample Result Verification A

XIII. Overall Assessment of Data A

XIV. Field Duplicates A/

XV Field Blanks a/

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: ,.
_____________ <So> \

1 SA52-28BSPLP2 11 SA34-10BSPLP2 21 31 ©SS3

2 SA52-28BSPLP3 12 SA34-10BSPLP3 22 32

3 SA52-15BSPLP2 13 SA52-28BSPLP2MS 23 33

4 SA52-15BSPLP3 14 SA52-28BSPLP2DUP 24 34

5 RSAQ8-10BSPLP2 15 SA52-28BSPLP3MS 25 35

6 RSAQ8-10BSPLP3 16 SA52-28BSPLP3DUP 26 36

7 RSAQ8-31BSPLP2 17 SA52-15BSPLP3MS 27 37

8 RSAQ8-31BSPLP3 18 SA52-15BSPLP3DUP 28 38

9 SA34-31BSPLP2 19 29 39

10 SA34-31BSPLP3 20 30 40

Notes:

22285G4W.wpd



VALIDATION FINDINGS CHECKLISTLDC #:
SDG #: ^ryeup rr\.S3A

Page: 1 of^~~- 
Reviewer:

2nd Reviewer: l—-

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

Validation Area Yes No i NA 1 Findings/Comments

mam
All technical holding times were met.

II Cooler temperature criteria was met.

Were all isotopes in the tuning solution mass resolution within 0.1 amu?

Were %RSD of isotopes in the tuning solution < 5%? l
Were all instruments calibrated daily, each set-up time?

----- 1

Were the proper number of standards used? z
Were all initial and continuing calibration verification %Rs within the 90-110% (80­
120% for mercury and 85-115% for cyanide) QC limits?

Were all initial calibration correlation coefficients > 0.995?

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

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

Were ICP interference check samples performed daily?

Were the AB solution percent recoveries (%R) with the 80-120% QC limits?

b ^ Y
 

.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.

-—

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 soil) was 
used for samples that were < 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL.

llV. Laborato’rvVoiitrol samples T* ” ^ Y ' V-l" V '

Was an LCS anavlzed for this SDG?

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?

/

MET-SW_6020_tune.wpd version 1.0



ldc
sdg #: <—

VALIDATION FINDINGS CHECKLIST Paqe:^-of ^-~- 
Reviewer. <l££— 

2nd Reviewer:____

Validation Area Yes No NA Findings/Comments

If MSA was performed, was the correlation coefficients > 0.995?

Do all applicable analvsies have duplicate injections? (Level IV only)

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

AA/ere-aDaluticaLsriike._rppn'/pripg 'within tho SS-11CW- nr limitc?

Was an ICP serial dilution analyzed if analvte concentrations were > SOX the IDL?

Were all percent differences (%Dst < 1Q%?

Was there evidence of negative interference? If yes, professional judgement will be 
used to qualify the data.

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

If the %Rs were outside the criteria, was a reanalvsis performed?

IT:V,*,":';

Were performance evaluation (PE) samples performed?
—

Ilwere the performance evaluation (PE) samples within the acceptance limits? —

IPX. Sample,Result-Verification ' " ,'..'7. :.'im -

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

Overall assessment of data was found to be acceptable.

-is~,iSx □
WmrnmmMmm.

Field duplicate pairs were identified in this SDG.
—1

Target analytes were detected in the field duplicates. ~

Field blanks were identified in this SDG. y .

Target analytes were detected in the field blanks. ~

MET-SW_6020_tune.wpd version 1.0



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

LDC #: 22285^ 
SDG #: See Cover

Page:/l_of/__
Reviewer: Q<—-' 

2nd reviewer: "

All circled elements are applicable to each sample.

Sample
in

Matri> Target Analyte List (TAL)

1 - s 'aTsP, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U,~vTzn''
/

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

QtO.l'l <AI, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U/vT^n-

\ B It, Al.^iAs, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe,(PbbMq, Mo, Mn,(H^l Ni,(pt|)K, Se, Aq, Na, Sr/riliSn, Ti,(Jv,"^ V, ZnW --- V. J
Af!iSb,(As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, FeJPb.llVlq, Mo, Mn^Hq./NUPt, IK, Se, Aq, Na, Sr)TI,lSn, Ti/W, U.f^, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al fih Ac Ra Ra R P.H ("ta C.r C.n P.n Fa Ph Mn Mn Mn Wn Mi Pt K Ra An Ma Rr Tl Rn Ti W 11 \/ 7n

Analy<5i<5 Mpfhnrl

ICR "aD Sb,(As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe)Pb,(Mq, Mo, Mnl HqfNi)Pt, K, Se, Aq, Narir^Tl.^n, TlIw.'uIv" ZrT!

ICP-MS
X" '

M,(Sb)As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe,(pb)jVlq, Mo, Mn, Hq, Ni,/fQ K, Se, Aq, Na, Sr, /i? Sn, Ti,(wT^)v, Zn

GFAA
s' V tl —

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U. V, Zn

Comment^nviercurv by CVAA if performed

Tronox_SR.wpd
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LDC VALIDATION FINDINGS WORKSHEET Page: l 0fK |
SDG Sample Calculation Verification Reviewer:

2nd reviewer: ~ ^

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

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

/Y|_N__N/A_ Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL?

Detected analyte results for 
following equation:

Z-n/cj . were recalculated and verified using the

Concentration = (RD)ffV)(Din Recalculation: .
On v0i.)(%s) j , Q&rt fx. o. c» oM

RD = Raw data concentration
FV = Final volume (ml)
s,vo': sriz,<ml,""aah'ra e^a'.uj® io.o&-^/L-/lo«>=ootoc6
%S = Decimal percent solids O'

Sample ID Analyte

Reported
Concentration

( fAta-/L )

Calculated
Concentration

(rAjstrlU )
Acceptable

(Y/N)

A Qxk CXOCTL ©.CRT. V
(1> O

CzD.

_ Cr 0-0145 o.o\h
rAfr Z.5H T-5H

rvCo 6-C&L- O.Q^.

~©73 © C}

. No, 45. 1 MSI

•CtSr o.is-iq o.\M
\i o.o O .Otb

O.ZOD orL£&

<b OMO

c_r OjO\^

f e- ori 0.01

'L-.LI

fv ^ \.o V^'
N<K Ms 5*: m5?;

Sr a i<r^7

UJ 0.0\o\

o .ocXb oaf1-) <s

RECALC.4S2



LDC Report# 22285D4

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

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

November 2, 2009

January 11, 2010

Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906270

Sample Identification

M-147B
M-147009B
EB110209-GWA3
M-147BMS
M-147BDUP
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Introduction

This data review covers 5 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Barium, 
Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, Silver, 
Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, Vanadium, and Zinc.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

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

IV. 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 Barium 0.7 ug/L All samples in SDG R0906270
Beryllium 0.10 ug/L
Boron 5.2 ug/L
Iron 3.8 ug/L
Manganese 0.5 ug/L
Strontium 0.1 ug/L
Tin 2.4 ug/L
Antimony 0.021 ug/L
T ungsten 0.04 ug/L

ICB/CCB Calcium 6.8 ug/L M-147B
Molybdenum 0.8 ug/L

ICB/CCB Molybdenum 1.4 ug/L M-147009B
Sodium 29 ug/L EB110209-GWA3

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:
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

EB110209-GWA3 Boron 11.4 ug/L 50. OU ug/L
Iron 3.4 ug/L 20. OU ug/L
Strontium 0.4 ug/L 10.0U ug/L
Molybdenum 0.8 ug/L 2.0U ug/L
Sodium 154 ug/L 300U ug/L

Sample EB110209-GWA3 was identified as an equipment blank. No metal contaminants 
were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB110209-GWA3 11/2/09 Aluminum 3.5 ug/L M-147B
Boron 11.4 ug/L M-147009B
Calcium 43 ug/L
Iron 3.4 ug/L
Lead 0.015 ug/L
Magnesium 12.2 ug/L
Manganese 6.8 ug/L
Molybdenum 0.8 ug/L
Sodium 154 ug/L
Strontium 0.4 ug/L
Titanium 0.4 ug/L
Tungsten 0.16 ug/L
Uranium 0.007 ug/L

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

Reported Modified Final
Sample Analyte Concentration Concentration

M-147B Manganese 31.5 ug/L 31.5J+ ug/L
Titanium 7.8 ug/L 10.0U ug/L

M-147009B Manganese 29.1 ug/L 29.1 J+ ug/L
Titanium 7.8 ug/L 10.0U ug/L

Sample PB102309-A3 (from SDG R0906095) was identified as a pump blank. No metal 
contaminants were found in this blank with the following exceptions:
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Pump Blank ID
Sampling

Date Analyte Concentration Associated Samples

PB102309-A3 10/23/09 Boron 7.0 ug/L M-147B
Calcium 73 ug/L M-147009B
Chromium 0.6 ug/L
Copper 1.3 ug/L
Magnesium 4.8 ug/L
Manganese 1.1 ug/L
Sodium 103 ug/L
Strontium 0.5 ug/L
Thallium 0.005 ug/L
Tungsten 0.02 ug/L
Uranium 0.038 ug/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-147009B Thallium 0.051 ug/L 0.200U ug/L

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

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

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

Raw data were not reviewed for this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

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

Xil. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples In SDG R0906270 All analytes reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

Xiil. Overall Assessment of Data

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

XIV. Field Duplicates

Samples M-147B and M-147009B were identified as field duplicates. No metals were 
detected in any of the samples with the following exceptions:

Compound

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags AorPM-147B M-147009B

Aluminum 98.3 98.5 - 0.2 (£50.0) - -

Barium 18.1 18.3 1 (£30) - - -

Boron 2600 2670 3 (<30) - - -

Calcium 514000 529000 3 (<30) - - -

Chromium 140 142 1 (£30) - - -

Cobalt 0.4 0.4U - 0 (£10.0) - -

Copper 12.1 10.6 - 1.5 (<10.0) - -
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Compound

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags AorPM-147B M-147009B

Iron 57 75.1 - 18.1 (£20.0) - -

Lead 0.252 0.178 - 0.074 (£0.200) - -

Magnesium 201000 206000 2 (<30) - - -

Manganese 31.5 29.1 8 (£30) - - -

Mercury 0.02 0.02U - 0 (£0.20) - -

Molybdenum 52.9 55.2 4 (<30) - - -

Nickel 2.6 3.3 - 0.7 (£2.0) - -

Potassium 11000 11300 3 (£30) - - -

Sodium 480000 498000 4 (£30) - - -

Strontium 10300 10900 6 (£30) - - -

Thallium 0.040U 0.051 - 0.011 (£0.200) - -

Titanium 7.8 7.8 - 0 (£10.0) - -

Tungsten 59.6 63.1 6 (£30) - - -

Uranium 53.8 55.5 3 (£30) - - -

Vanadium 105 107 2 (£30) - - -

Zinc 14.9 14.9 - 0 (£10.0) - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0906270

SDG Sample Analyte Flag AorP Reason (Code)

R0906270 M-147B
M-147009B
EB110209-GWA3

All analytes reported 
below the PQL.

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

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0906270

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0906270 EB110209-GWA3 Boron 50.0U ug/L A bl
Iron 20.0U ug/L
Strontium 10.0U ug/L
Molybdenum 2.0U ug/L
Sodium 300U ug/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Equipment Blank Data Qualification Summary - SDG R0906270

Modified Final
SDG Sample Analyte Concentration AorP Code

R0906270 M-147B Manganese 31.5J+ ug/L A be
Titanium 10.0U ug/L

R0906270 M-147009B Manganese 29.1J+ ug/L A be
Titanium 10.0U ug/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Pump Blank Data Qualification Summary - SDG R0906270

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0906270 M-147009B Thallium 0.200U ug/L A bp
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Tronox Northgate Henderson
LDC #: 22285D4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906270 Stage 2B
Laboratory: Columbia Analytical Services

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

Date: l~SrlP
Page: ^ofv__

Reviewer: c-/£
2nd Reviewer: (y----- -

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

Valirfatinn Area Comments

I. Technical holding times A Sampling dates: 11 f ^

II. ICP/MS Tune A

III. Calibration /A

IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis

VI. Matrix Spike Analysis 'T'V'}

VII. Duplicate Sample Analysis A" OU>

VIII. Laboratory Control Samples (LCS) A LcS

IX. Internal Standard (ICP-MS) N

X. Furnace Atomic Absorption QC N AJoh. uh'Ar?pA

XI. ICP Serial Dilution A

XII. Sample Result Verification N

XIII. Overall Assessment of Data A
XIV. Field Duplicates StV

XV Field Blanks W

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: _
___________ujort-e/Z^

1 M-147B 11 21 31

2 M-147009B 12 22 32

3 EB110209-GWA3 13 23 33

4 M-147BMS 14 24 34

5 M-147BDUP 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

22285D4W.wpd



LDC #: 22285.04 VALIDATION FINDINGS WORKSHEET Page:
SDG #: See Cover Sample Specific Element Reference Reviewer:

2nd reviewer: i —

All circled elements are applicable to each sample.

Sample
___m

Matrix Target Analyte List (TAL)

hi w Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, iQse.&g, Na, Sr, Tl, Sn, Ti, W, UATziT-

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

CC'M3

_3~

(aTsBI As, ferBeTB^TrerGarCrr^rrtyttrher^^ , Ni, Ptjfl Se, l&g, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Rh Ac Rg Ra R P.H C.a C.r P.r. T.i i Fp Ph Mn Mn Mn Hn Mi Pt K .Cjg An Ma fir Tl Sn Ti W I I V 7n

AnalvctiQ Mpfhnrl

ICP @S_b As,(Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fj? Pb.TMg, Mo, MiQHg,lRi>t,fiOSe,ffg~i^^ TpWTOifvrZrvl

ICP-MS AI,\Sb^As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, iQ Mg, Mo, Mn, Hg, Ni,0| K, Se, Ag, Na, Sr,(fi)sn, Ti,(w^j| V, Zn

GFAA Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Comments: Men^jfvbvCVAA if performed^

Tronox_SR.wpd
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LDC 22285D4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

Page: * of 
Reviewer:

2nd Reviewer: \r—^

NA
YN NA

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

Concentration (ug/L) (s30) Qualifications

Compound 1 2 RPD
Difference

Limits (Parent Only)

Aluminum 98.3 98.5 0.2 (s50.0)

Barium 18.1 18.3 1

Boron 2600 2670 3

Calcium 514000 529000 3

Chromium 140 142 1

Cobalt 0.4 0.4U 0 (s10.0)

Copper 12.1 10.6 1.5 (s10.0)

Iron 57.0 75.1 18.1 (<20.0)

Lead 0.252 0.178 0.074 (s 0.200)

Magnesium 201000 206000 2

Manganese 31.5 29.1 8

Mercury 0.02 0.02U 0 (<0.20)

Molybdenum 52.9 55.2 4

Nickel 2.6 3.3 0.7 (s2.0)

Potassium 11000 11300 3

Sodium 480000 498000 4

Strontium 10300 10900 6

Thallium 0.040U 0.051 0.011 (£0.200)

Titanium 7.8 7.8 0 (si 0.0)



VALIDATION FINDINGS WORKSHEET 
Field Duplicates

LDC 22285D4 
SDG#: See Cover

METHOD: Metals (EPA Method 6020/6010/7000)

N NA 
N NA

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

Page^of^ 
Reviewer:

2nd Reviewer: —

Concentration (ug/L) (*30) Qualifications

Compound 1 2 RPD
Difference

Limits (Parent Only)

Tungsten 59.6 63.1 6

Uranium 53.8 55.5 3

Vanadium 105 107 2

Zinc 14.9 14.9 0 (s10.0)

V:\FIELD DUPLlCATES\FDJnorganic\22285D4.wpd



LDC Report# 22285E4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

November 5, 2009

January 11, 2010

Soil

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906403

Sample Identification

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

This data review covers 5 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\22285E4.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22285E4.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

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

IV. 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

PB (prep blank) Chromium 0.05 mg/Kg All samples in SDG R0906403
Iron 1.0 mg/Kg
Manganese 0.02 mg/Kg
Strontium 0.03 mg/Kg
Tin 4.1 mg/Kg

ICB/CCB Barium 0.60 ug/L All samples in SDG R0906403
Boron 6.0 ug/L
Cadmium 0.30 ug/L
Iron 6.0 ug/L
Magnesium 2.0 ug/L
Manganese 0.10 ug/L
Molybdenum 0.50 ug/L
Strontium 0.10 ug/L
Tungsten 0.057 ug/L

ICB/CCB Selenium 4.0 ug/L SA77-0.5B

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:
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Reported Modified Final
Sample Analyte Concentration Concentration

SA77-0.5B Boron 4.6 mg/Kg 10.0U mg/Kg
Tin 4.9 mg/Kg 10.0U mg/Kg

SA77-10B Boron 7.2 mg/Kg 10.2U mg/Kg
Molybdenum 0.29 mg/Kg 0.31 U mg/Kg
Tin 4.7 mg/Kg 10.2U mg/Kg

SA77009-1 OB Boron 7.1 mg/Kg 9.8U mg/Kg
Tin 4.8 mg/Kg 9.8U mg/Kg

Sample FB082809-SO (from SDG R0904894) was identified as a field blank. No metal 
contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB082809-SO 8/28/09 Aluminum 3.3 ug/L All samples in SDG
Calcium 17 ug/L R0906403
Lead 0.006 ug/L
Magnesium 5.0 ug/L
Manganese 0.2 ug/L
Sodium 39.2 ug/L
Strontium 0.1 ug/L
Zinc 1.0 ug/L

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

V. ICR Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:

Spike ID
(Associated Samples) Analyte %R (Limits) Flag AorP

SA77-0.5BMS
(All samples in SDG R0906403)

Antimony

T ungsten

53.2 (75-125)

46.1 (75-125)

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

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

A

V:\LOGIN\TRONOXNG\22285E4.TR3 5



VII. Duplicate Sample Analysis

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

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICR Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag A or P

SA77-0.5BL Nickel 10.5 (<10) All samples in SDG J (all detects) A
R0906403 UJ (all non-detects)

Sodium 11.3 (<10) J (all detects)
UJ (all non-detects)

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906403 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. 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

Samples SA77-10B and SA77009-10B were identified as field duplicates. No metals were 
detected in any of the samples with the following exceptions:

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags AorPSA77-10B SA77009-10B

Aluminum 11000 10200 8 (<50) - - -

Arsenic 1.69 2 - 0.31 (£0.53) - -

Barium 223 182 20 (<50) - - -

Beryllium 0.516 0.629 20 (<50) - - -

Boron 7.2 7.1 - 0.1 (£10.2) - -

Calcium 33500 28300 17 (£50) - - -

Chromium 7.21 7 - 0.21 (£2.0) - -

Cobalt 8.3 7.7 - 0.6 (£2.0) - -

Copper 19.4 20.4 5 (<50) - - -

Iron 17400 17400 0 (£50) - - -

Lead 10.7 9.2 15 (£50) - - -

Magnesium 10300 10300 0 (£50) - - -

Manganese 493 365 30 (£50) - - -

Mercury 0.011 0.015 - 0.004 (£0.017) - -

Molybdenum 0.29 0.34 - 0.05 (£0.31) - -

Nickel 15.6 16 3 (£50) - - -

Platinum 0.006 0.006 - 0 (£0.10) - -

Potassium 1800 1820 1 (£50) - - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flags A or PSA77-10B SA77009-1 OB

Sodium 927 820 12 (<50) - - -

Strontium 329 281 16 (<50) - - -

Thallium 0.082 0.101 - 0.019 (<0.021) - -

Tin 4.7 4.8 - 0.1 (<10.2) - -

Titanium 981 987 1 (<50) - - -

Tungsten 0.11 0.11 - 0 (<0.10) - -

Uranium 1.39 1.49 7 (<50) - - -

Vanadium 53.8 52 3 (<50) - - -

Zinc 38.5 40 4 (<50) - - -

V:\LOGIN\TRONOXNG\22285E4.TR3 8



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0906403

SDG Sample Analyte Flag AorP Reason (Code)

R0906403 SA77-0.5B Antimony J- (all detects) A Matrix spike analysis (%R)
SA77-10B UJ (all non-detects) (m)
SA77009-10B T ungsten J- (all detects)

UJ (all non-detects)

R0906403 SA77-0.5B Nickel J (all detects) A ICP serial dilution (%D)
SA77-10B UJ (all non-detects) (sd)
SA77009-10B Sodium J (all detects)

UJ (all non-detects)

R0906403 SA77-0.5B All analytes reported J (all detects) A Sample result verification
SA77-10B below the PQL (PQL) (sp)
SA77009-10B

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0906403

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0906403 SA77-0.5B Boron 10.0U mg/Kg A bl
Tin 10.0U mg/Kg

R0906403 SA77-10B Boron 10.2U mg/Kg A bl
Molybdenum 0.31 U mg/Kg
Tin 10.2U mg/Kg

R0906403 SA77009-10B Boron 9.8U mg/Kg A bl
Tin 9.8U mg/Kg

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG R0906403

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22285E4.TR3 9



Tronox Northgate Henderson
LDC #: 22285E4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906403 Stage 2B
Laboratory: Columbia Analytical Services

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

Date:
Page: i of\__

Reviewer: rJ3- 
2nd Reviewer: Ir-—•

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

Validation Area Comments

I. Technical holding times Pi Sampling dates: \ l j t-S /

II. ICP/MS Tune A
III. Calibration A

IV. Blanks ‘Sw'

V. ICP Interference Check Sample (ICS) Analysis A

VI. Matrix Spike Analysis ' ta5

VII. Duplicate Sample Analysis CY OJ?

VIII. Laboratory Control Samples (LCS) A- u3

IX. Internal Standard (ICP-MS)

X. Furnace Atomic Absorption QC a/ A/dv-

XI. ICP Serial Dilution StW''

XII. Sample Result Verification N

XIII. Overall Assessment of Data A

XIV. Field Duplicates V
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:
____________CaA

1 SA77-0.5B 11 21 31

2 SA77-10B 12 22 32

3 SA77009-10B 13 23 33

4 SA77-0.5BMS 14 24 34

5 SA77-0.5BDUP 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:.

22285E4W.wpd



LDC #: 22285^4 VALIDATION FINDINGS WORKSHEET Page: 1 of ^
SDG #: See Cover Sample Specific Element Reference Reviewer:

2nd reviewer: V/-—

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

K> S ' (Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Ft, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V^Zn}

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

6C M (a\, Sb, As, Ba, Be, B, C^Ca.^r, Co, Cu, FeTP^ Mg.dOlo, Mn, Hg, Ni, Pf) K,<ie!Ag5Na,d3r, Tl, Sn, Ti, W, U, V, Zn"

s (Al Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag. Na. Sr. Tl. Sn. Ti, W, U, V, Zn^

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Ac Ra Ro R Hrl P.a P.r P.n Pn Fa Ph Mn Mn Mn Hn Mi Pt K Ro An Ma Sr Tl Sn Ti W 1 1 V 7n

Analv/QiQ MothnH

ICP CaC S^As,(Ba\Be,fB, Cd, Ca^Cr.tCo, Cu, Fe, Pb, Mg, Mo, Mn>lg,/Ni} Pt,\K, Se, Ag, Na^TlfSTTri^/ruf^rZn^l

ICP-MS
s \ y V- ------------------------ ----------------x 1^------——------ -'C— -,iJ ^    ------- -

Al, Sb,(ftsl Ba,(6ei B, Cd, Cafch Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni,(Pt} K, Se, Ag, Na, Sr,HI Sn, Ti, V, Zn

GFAA
y ---------^7*----- ----------------------------------------------*----- u-------------^------------------------------------- Sk=>

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Comments: rnviercurv by CVAA if performe*

Tronox_SR.wpd
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LDC 22285E4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

N NA 
Y/N NA

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

PageV___of___
Reviewer:

2nd Reviewer: __

I

Concentration (mg/Kg) (*50) (mg/Kg) (mg/Kg) Qualifications

Compound 2 3 RPD Difference Limits (Parent Only)

Aluminum 11000 10200 8

Arsenic 1.69 2.00 0.31 (s0.53)

Barium 223 182 20

Beryllium 0.516 0.629 20

Boron 7.2 7.1 0.1 (£10.2)

Calcium 33500 28300 17

Chromium 7.21 7.00 0.21 (£2.0)

Cobalt 8.3 7.7 0.6 (£2.0)

Copper 19.4 20.4 5

Iron 17400 17400 0

Lead 10.7 9.2 15

Magnesium 10300 10300 0

Manganese 493 365 30

Mercury 0.011 0.015 0.004 (sO.017)

Molybdenum 0.29 0.34 0.05 (s0.31)

Nickel 15.6 16.0 3

Platinum 0.006 0.006 0 U0.10)

Potassium 1800 1820 1

Sodium 927 820 12



LDC#: 22285E4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

N NA
Y/N NA

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

Page of 
Reviewer: 

2nd Reviewer:

Concentration (mg/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 2 3 RPD Difference Limits (Parent Only)

Strontium 329 281 16

Thallium 0.082 0.101 0.019 (sO.021)

Tin 4.7 4.8 0.1 (si 0.2)

Titanium 981 987 1

T ungsten 0.11 0.11 0 (<0.10)

Uranium 1.390 1.490 7

Vanadium 53.8 52.0 3

Zinc 38.5 40.0 4

V:\FIELD DUPllCATES\FDJnorganic\22285E4.wpd



LDC Report# 22285F4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

November 11, 2009

January 11, 2010

Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906477 

Sample Identification

M-122B
M-122BDISS

V:\LOGIN\TRONOXNG\22285F4.TR3 1



Introduction

This data review covers 2 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Barium, 
Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, Silver, 
Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, Vanadium, and Zinc.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\22285F4.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22285F4.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

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

IV. 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:

Method Blank ID Analyte
Maximum

Concentration Associated Samples

ICB/CCB Barium 0.7 ug/L All samples in SDG R0906477
Beryllium 0.10 ug/L
Boron 5.2 ug/L
Iron 3.8 ug/L
Manganese 0.5 ug/L
Molybdenum 1.4 ug/L
Sodium 29 ug/L
Strontium 0.1 ug/L
Tin 2.4 ug/L
Antimony 0.021 ug/L
Tungsten 0.04 ug/L

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

M-122BDISS Beryllium 0.10 ug/L 0.30U ug/L
Iron 8.3 ug/L 20.0U ug/L

M-122B Tin 2.1 ug/L 50.0U ug/L

V:\LOGIN\TRONOXNG\22285F4.TR3 4



Sample PB102309-A3 (from SDG R0906095) was identified as a pump blank. No metal 
contaminants were found in this blank with the following exceptions:

Pump Blank ID
Sampling

Date Analyte Concentration Associated Samples

PB102309-A3 10/23/09 Boron 7.0 ug/L M-122B
Calcium 73 ug/L
Chromium 0.6 ug/L
Copper 1.3 ug/L
Magnesium 4.8 ug/L
Manganese 1.1 ug/L
Sodium 103 ug/L
Strontium 0.5 ug/L
Thallium 0.005 ug/L
T ungsten 0.02 ug/L
Uranium 0.038 ug/L

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

Sample FiltB092509-A2 (from SDG R0905462) was identified as a filter blank. No metal 
contaminants were found in this blank with the following exceptions:

Filter Blank ID
Sampling

Date Analyte Concentration Associated Samples

FiltB092509-A2 9/25/09 Boron 11.0 ug/L M-122BDISS
Calcium 34 ug/L
Lead 0.006 ug/L
Magnesium 3.8 ug/L
Manganese 0.6 ug/L
Sodium 398 ug/L
Strontium 0.2 ug/L
Tungsten 0.02 ug/L
Zinc 3.6 ug/L

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

Reported Modified Final
Sample Analyte Concentration Concentration

M-122BDISS Lead 0.018 ug/L 0.020U ug/L
Zinc 1.8 ug/L 10.0U ug/L

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

V:\LOGIN\TRONOXNG\22285F4.TR3 5



VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

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

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

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

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0906477 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. 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.

V:\LOGiN\TRONOXNG\22285F4.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG R0906477

SDG Sample Analyte Flag A or P Reason (Code)

R0906477 M-122B All analytes reported J (all detects) A Sample result verification
M-122BDISS below the PQL. (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG R0906477

Modified Final
SDG Sample Analyte Concentration AorP Code

R0906477 M-122BDISS Beryllium 0.30U ug/L A bl
Iron 20.0U ug/L

R0906477 M-122B Tin 50.0U ug/L A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Pump Blank Data Qualification Summary - SDG R0906477

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Metals - Filter Blank Data Qualification Summary - SDG R0906477

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0906447 M-122BDISS Lead 0.020U ug/L A br
Zinc 10.0U ug/L

V:\LOGIN\TRONOXNG\22285F4.TR3 7



Tronox Northgate Henderson
LDC #: 22285F4 VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906477 Stage 2B
Laboratory: Columbia Analytical Services

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

Date: ^
Page:__(of__/

Reviewer:
2nd Reviewer: —^

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

ValiHatinn Area CnmmentR

I. Technical holding times A Sampling dates: ^ / V \ I

II. ICP/MS Tune A
III. Calibration /A

IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis /A
/

/

VI. Matrix Spike Analysis /A c*£>o6toh OeAnhuno) !

VII. Duplicate Sample Analysis A ouo \\y f

VIII. Laboratory Control Samples (LCS) A UC5 I

IX. Internal Standard (ICP-MS) AT A/rvi-vC. ^ lVi£^

X. Furnace Atomic Absorption QC A/ Afeyf

XI. ICP Serial Dilution /V

XII. Sample Result Verification N

XIII. Overall Assessment of Data A
XIV. Field Duplicates /

XV Field Blanks

/

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

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

d D = Duplicate
TB = Trip blank 
EB = Equipment blank

Pk/'TOp

0ac*c6Lf6<C)

Validated Samples:
vaM-vGO—

i M-122B 11 21 31

2 M-122BDISS 12 22 32

3 13 23 33

4 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

Notes:

22285F4W.wpd



VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

LDC #: 2228^4 
SDG #: See Cover

Page:_I of I
Reviewer: C(^— 

2nd reviewer: ^^

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

\P-T- ^Sb)As,(Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt,1Dse,(Ag, Na, Sr, Tl, Sn, Ti, W, UA/Tzm]^----- ----------------- U -- .J.H---- .. ^ ---- ------------------------
Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Sh Ac Ra Ro R PH Pa Pr Pn Pit Fa Ph Mn Mn Mn Wn Mi Pt W Rn An Ma Rr Tl Rn Ti \M 1 1 \/ 7n

Analx/QiQ MothnH

ICP (A), Sb, As,(Ba, Be, B, Cd, Ca, Cr, Co, Cu, F^Pb,(Mg, Mo, Mn>Hg, tlDPt, {OSe, iq, Na, Sr)ri,(sn, Ti)w, uT^Tza)

ICP-MS AlfsE), As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe,(^), Mg, Mo, Mn, Hg, Ni,®) K, Se, Ag, Na, Sr.lfi) Sn, Ti.^TCDv, Zn

GFAA Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Comments: Mercury by CVAA if performed

Tronox_SR.wpd
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Data Validation Reports 

LDC #22285

Wet Chemistry



LDC Report# 22285A6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

October 21 through October 26, 2009

January 11, 2010

Soil

Wet Chemistry 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906056/K0910677

Sample Identification

SA52-15BSPLP2 
SA52-15BSPLP3 
SA52-28BSPLP2 
SA52-28BSPLP3 
RSAQ8-10BSPLP2 
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP2 
RSAQ8-31BSPLP3 
SA34-10BSPLP2 
SA34-10BSPLP3 
SA34-10BSPLP3RE 
SA34-31BSPLP2 
SA34-31BSPLP3 
RSAQ8-10BSPLP2MS 
RSAQ8-10BSPLP2MSD 
RSAQ8-10BSPLP2DUP
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Introduction

This data review covers 16 soil samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, EPA Method 350.1 for Ammonia as 
Nitrogen, EPA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, EPA Method 300.1 for Chlorate, EPA Method 120.1 for Conductivity, EPA SW 
846 Method 7199 for Hexavalent Chromium, EPA Method 353.2 for Nitrite as Nitrogen, 
EPA SW 846 Method 9040B for pH, Standard Method 5540C for Surfactants, EPA 
Method 314.0 for Perchlorate, EPA Method 365.1 for Total Phosphorus, EPA SW 846 
Method 9060 for Total Organic Carbon, Standard Method 2540C for Total Dissolved 
Solids, and Standard Method 2540D for Total Suspended Solids.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and 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 X.
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The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

III. 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:

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total 1.8 mg/L SA52-15BSPLP3
Alkalinity, bicarbonate 1.8 mg/L SA52-28BSPLP3
Ammonia as N 0.027 mg/L RSAQ8-10BSPLP3
Chloride 0.06 mg/L RSAQ8-31BSPLP3
Conductivity 1.45 umhos/cm
pH 5.60 units
Total phosphorus 0.008 mg/L
Sulfate 0.16 mg/L

PB (prep blank) Alkalinity, total 1.2 mg/L SA52-15BSPLP2
Alkalinity, bicarbonate 1.2 mg/L SA52-28BSPLP2
Ammonia as N 0.012 mg/L RSAQ8-10BSPLP2
Total organic carbon 0.1 mg/L RSAQ8-31BSPLP2
Chloride 0.08 mg/L
Conductivity 7.25 umhos/cm
pH 4.98 units
Total phosphorus 0.006 mg/L
Nitrate as N 0.121 mg/L
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Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate
Ammonia as N
Chloride
Conductivity
PH
Total phosphorus
Sulfate
Nitrate as N

0.9 mg/L
0.9 mg/L

0.009 mg/L
0.08 mg/L

7.35 umhos/cm
5.02 units

0.006 mg/L
1.22 mg/L

0.143 mg/L

SA34-10BSPLP2
SA34-31BSPLP2

PB (prep blank) Chloride
Conductivity
pH
Total phosphorus
Sulfate

0.32 mg/L
1.53 umhos/cm

5.62 units
0.007 mg/L
0.78 mg/L

SA34-10BSPLP3
SA34-31BSPLP3

PB (prep blank) Chloride 0.07 mg/L SA34-10BSPLP3RE

ICB/CCB Chloride 0.063 mg/L RSAQ8-10BSPLP3
RSAQ8-31BSPLP3

ICB/CCB Chloride 0.098 mg/L SA52-15BSPLP3
SA52-28BSPLP3

ICB/CCB Chloride 0.085 mg/L RSAQ8-10BSPLP2
RSAQ8-31BSPLP2

ICB/CCB Chloride 0.081 mg/L SA34-10BSPLP3
SA34-31BSPLP3

ICB/CCB Chloride 0.077 mg/L SA34-10BSPLP2
SA34-31BSPLP2

ICB/CCB Sulfate 0.132 mg/L SA34-31BSPLP2

ICB/CCB Chloride 0.074 mg/L SA34-10BSPLP3RE

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

SA52-15BSPLP3 Total phosphorus 0.022 mg/L 0.050U mg/L

SA52-28BSPLP3 Ammonia as N 0.047 mg/L 0.050U mg/L
Total phosphorus 0.01 mg/L 0.050U mg/L
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Reported Modified Final
Sample Analyte Concentration Concentration

RSAQ8-10BSPLP3 Ammonia as N 0.032 mg/L 0.050U mg/L
Total phosphorus 0.007 mg/L 0.050U mg/L

RSAQ8-31BSPLP3 Ammonia as N 0.049 mg/L 0.050U mg/L
Total phosphorus 0.009 mg/L 0.050U mg/L

SA52-15BSPLP2 Ammonia as N 0.049 mg/L 0.050U mg/L
Total organic carbon 0.3 mg/L 1.0U mg/L
Total phosphorus 0.035 mg/L 0.050U mg/L
Nitrate as N 0.565 mg/L 0.565J+ mg/L

SA52-28BSPLP2 Ammonia as N 0.018 mg/L 0.050U mg/L
Total organic carbon 0.2 mg/L 1.0U mg/L
Nitrate as N 0.409 mg/L 0.409J+ mg/L

RSAQ8-10BSPLP2 Ammonia as N 0.014 mg/L 0.050U mg/L
Total organic carbon 0.1 mg/L 1.0U mg/L
Nitrate as N 0.229 mg/L 0.229J+ mg/L

RSAQ8-31BSPLP2 Ammonia as N 0.041 mg/L 0.050U mg/L
Total organic carbon 0.2 mg/L 1.0U mg/L
Total phosphorus 0.009 mg/L 0.050U mg/L
Nitrate as N 0.831 mg/L 0.831 J+ mg/L

SA34-10BSPLP2 Ammonia as N 0.025 mg/L 0.050U mg/L
Total phosphorus 0.016 mg/L 0.050U mg/L
Sulfate 6.11 mg/L 6.11J+ mg/L
Nitrate as N 0.250 mg/L 0.250J+ mg/L

SA34-31BSPLP2 Ammonia as N 0.024 mg/L 0.050U mg/L
Total phosphorus 0.007 mg/L 0.050U mg/L
Nitrate as N 0.346 mg/L 0.346J+ mg/L

SA34-10BSPLP3 Chloride 1.30 mg/L 1.30J+ mg/L
Sulfate 5.10 mg/L 5.10J+ mg/L

SA34-31BSPLP3 Total phosphorus 0.006 mg/L 0.050U mg/L

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

VIII. Sample Result Verification and Project Quantitation Limit

All sample result verifications were acceptable.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906056/K0910677 All analytes reported below the PQL J (all detects) A

IX. Overall Assessment

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows:

Sample Compound Flag A or P

SA34-10BSPLP3 Chloride X A

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

X. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0906056/K0910677

SDG Sample Analyte Flag Aor P Reason (Code)

R0906056/ SA52-15BSPLP2 All analytes reported below J (all detects) A Sample result verification
K0910677 SA52-15BSPLP3 

SA52-28BSPLP2 
SA52-28BSPLP3 
RSAQ8-10BSPLP2 
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP2 
RSAQ8-31BSPLP3 
SA34-10BSPLP2
SA34-10BSPLP3
SA34-10BSPLP3RE 
SA34-31BSPLP2 
SA34-31BSPLP3

the PQL. (sp)

R0906056/ SA34-10BSPLP3 Chloride X A Overall assessment of
K0910677 data (o)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG
R0906056/K0910677

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0906056/ SA52-15BSPLP3 Total phosphorus 0.050U mg/L A bl
K0910677

R0906056/ SA52-28BSPLP3 Ammonia as N 0.050U mg/L A bl
K0910677 Total phosphorus 0.050U mg/L

R0906056/ RSAQ8-10BSPLP3 Ammonia as N 0.050U mg/L A bl
K0910677 Total phosphorus 0.050U mg/L

R0906056/ RSAQ8-31BSPLP3 Ammonia as N 0.050U mg/L A bl
K0910677 Total phosphorus 0.050U mg/L

R0906056/ SA52-15BSPLP2 Ammonia as N 0.050U mg/L A bl
K0910677 Total organic carbon 1.0U mg/L

Total phosphorus 0.050U mg/L
Nitrate as N 0.565J+ mg/L

R0906056/ SA52-28BSPLP2 Ammonia as N 0.050U mg/L A bl
K0910677 Total organic carbon 1.0U mg/L

Nitrate as N 0.409J+ mg/L
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0906056/ RSAQ8-10BSPLP2 Ammonia as N 0.050U mg/L A bl
K0910677 Total organic carbon 1.01) mg/L

Nitrate as N 0.229J+ mg/L

R0906056/ RSAQ8-31BSPLP2 Ammonia as N 0.050U mg/L A bl
K0910677 Total organic carbon 1.0U mg/L

Total phosphorus 0.050U mg/L
Nitrate as N 0.831 J+ mg/L

R0906056/ SA34-10BSPLP2 Ammonia as N 0.050U mg/L A bl
K0910677 Total phosphorus 0.050U mg/L

Sulfate 6.11J+ mg/L
Nitrate as N 0.250J+ mg/L

R0906056/ SA34-31BSPLP2 Ammonia as N o.osou mg/L A bl
K0910677 Total phosphorus 0.050U mg/L

Nitrate as N 0.346J+ mg/L

R0906056/ SA34-10BSPLP3 Chloride 1.30J+ mg/L A bl
K0910677 Sulfate 5.10J+ mg/L

R0906056/ SA34-31BSPLP3 Total phosphorus O.OSOU mg/L A bl
K0910677

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0906056/K0910677

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 22285A6 VALIDATION COMPLETENESS WORKSHEET Date:±S±°
SDG #: R0906056 / Stage 4 Page: lofi
Laboratory: Columbia Analytical Services Reviewer: cf'

2nd Reviewer: >

METHOD: (Analyte) Alkalinity (SM2320B), Ammonia-N (EPA Method 350.1), Bromide, Chloride. Nitrate-N, Sulfate (EPA 
SW846 Method 9056), Chlorate (EPA Method 300.1), Conductivity (EPA Method 120.1). Hexavalent Chromium (EPA SW846 
Method 7199). Nitrite-N (EPA Method 353.2). pH (EPA SW846 Method 90406/90450* Surfactants (SM5540CL Perchlorate 
(EPA Method 314.0). Total Phosphorus (EPA Method 365.1). TOC (blovd/Kahrh'-EPA SW846 Method 9060). TDS (SM2540CL 
TSS (SM2540D)
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

X/alirla+irtn Araa f^/Mnmonte

I. Technical holding times ,A Sampling dates:

Ha. Initial calibration A
lib. Calibration verification A

III. Blanks Sva/

IV Surrogate Spikes A
V Matrix Spike/Matrix Spike Duplicates A

VI. Duplicates A (dJp

VII. Laboratory control samples /A XS/T>

VIII. Sample result verification A
IX. Overall assessment of data ^\a/

X. Field duplicates
Yt PialH hiankc A/

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 Sample^* \

1 SA52-15BSPLP2 11 SA34-10BSPLP3RE 21 31 (vXBS

2 SA52-15BSPLP3 12 SA34-31BSPLP2 22 32

3 SA52-28BSPLP2 13 SA34-31BSPLP3 23 33

4 SA52-28BSPLP3 14 RSAQ8-10BSPLP2MS 24 34

5 RSAQ8-10BSPLP2 15 RSAQ8-10BSPLP2MSD 25 35

6 RSAQ8-10BSPLP3 16 RSAQ8-10BSPLP2DUP 26 36

7 RSAQ8-31BSPLP2 17 27 37

8 RSAQ8-31BSPLP3 18 28 38

9 SA34-10BSPLP2 19 29 39

10 SA34-10BSPLP3 20 30 40

Notes:

22285A6W.wpd



VALIDATION FINDINGS CHECKLISTLDC #: _   
SDG #: yg_CQ^m-

Pane-
ReviewerT5^E_ 

2nd Reviewer \ _

Method:lnorganics (EPA Method

Validation Area Yes No NA Findings/Comments 9

All technical holding times were met
*

Cooler temperature criteria wao met

Were all instalments calibrated daily, each set-up time?
Were the proper number of standards used?
Were all initial calibration correlation coefficients > 0.995? 'v

Were all initial and continuing calibration verification %Rs within the 90-110% QC 
limits?
Were titrent checks performed as required? (Level IV only)
Were balance checks performed as required? (Level IV only)

I
Was a method blank associated with every sample in this SDG?
Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet.

j
I MabfcVji^to^iSlaoiaWjpd Dnplicatus— - '.'fSppA’&Sl11 -"1MH MS
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.
Were the MS/MSD percent recoveries (%R) and Ore relative percent differences 
(RPD) within the 75-125 QC Omits? If the sample concentration exceeded Ore spike 
concentration bv a factor of 4 or more, no action was taken.
Were the MS/MSD or dupOcate relative percent differences (RPD) < 20% for 
waters and < 35% for soil samples? A control Omit 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.

■m
, , .

Was an LCS anavized for this SDG? 2__

Was an LCS analyzed per extraction batch?
Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% (85-115% for Method 300.0) QC limits?- /

Were performance evaluation (PE) samples performed? 5 /
\A/«arrv xmmIi »<9t»An /D^ c^ry’trvlac tinthin tfca limited _ m /

WETC-HPA.JV version 1.0



sdg #.- S<^g —
VALIDATION FINDINGS CHECKUST Page: ^—oi 

. Reviewer: <L(<— 
2nd Reviewer:

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified In this SDG.

Target analytes were detected In the Held duplicates.

Field blanks were identified in this SDG. / /
7

WMiM—l

Target analytes were detected in the field blanks.

WETC-EPA.IV version 1.0



LDC #: 22285 A 6 VALIDATION FINDINGS WORKSHEET
SDG #: See Cover Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: fof / 
Reviewer: Qf2—' 

2nd reviewer: l

Samnlp ID MatriY Parampfpr

'•'ICMZft (Xlk pH Br Cl NO, NO, SOd NH, TOC^CNrc^ T-P MBAS TDS TSS Cond CloTcic5>>

\\ Aik pH Brfc) NO, NO, SO* NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

U'A Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, (cio\

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, ciojNwV y ■ 'w'
Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr8* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr®* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Comments:

T ronoxWetChem.wpd
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LDC Report# 22285B6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

October 22 through October 23, 2009

January 13, 2010

Soil/Water

Wet Chemistry

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906081

Sample Identification

EB102209-S01 A3 RSAP8-10B
SA112-0.5B RSAP8-25B
SA112-10B RSAP8-40B
SA112-20B EB102209-S01 ASMS
SA112-34B EB102209-S01A3MSD
RSAQ8-0.5B EB102209-S01A3DUP
RSAQ8-10B RSAR8-34BMS
RSAQ8-22B RSAR8-34BMSD
RSAQ8-31B
RSAQ8-34B
SA132-0.5B
SA132-10B
SA132009-10B
SA132-20B
SA132-34B
RSAR8-0.5B
RSAR8-10B
RSAR8-20B
RSAR8-34B
RSAP8-0.5B

RSAR8-34BDUP
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Introduction

This data review covers 25 soil samples and 4 water samples listed on the cover 
sheet. The analyses were per Standard Method 2320B for Alkalinity, EPA Method 
350.1 for Ammonia as Nitrogen, EPA SW 846 Method 9056 for Bromide, Chloride, 
Nitrate as Nitrogen, and Sulfate, EPA Method 300.1 for Chlorate, EPA SW 846 Method 
7199 for Hexavalent Chromium, EPA Method 353.2 for Nitrite as Nitrogen, EPA SW 
846 Methods 9040B/9045D for pH, Standard Method 5540C for Surfactants, EPA 
Method 314.0 for Perchlorate, EPA Method 365.1 for Total Phosphorus, and 
Lloyd/Khan Method and EPA SW 846 Method 9060 for Total Organic Carbon.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

EB102209-S01 A3 Hexavalent chromium 27 hours 24 hours J- (all detects) P
UJ (all non-detects)

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 of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

III. 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:

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Chloride 0.13 mg/L All water samples in SDG R0906081
Sulfate 0.18 mg/L

ICB/CCB Chloride 0.154 mg/L All water samples in SDG R0906081
Sulfate 0.176 mg/L
Alkalinity, total 0.5 mg/L
Alkalinity, bicarbonate 0.5 mg/L

PB (prep blank) Alkalinity, total 11 mg/Kg SA112-0.5B
Alkalinity, bicarbonate 11 mg/Kg SA112-10B
Chloride 1.1 mg/Kg SA112-20B

SA112-34B
RSAQ8-0.5B
RSAQ8-22B
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Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate

19 mg/Kg
19 mg/Kg

RSAQ8-10B
RSAQ8-31B
RSAQ8-34B
SA132-0.5B
SA132-10B

ICB/CCB Chloride 0.114 mg/L RSAQ8-10B
RSAQ8-31B
RSAQ8-34B
SA132-0.5B
SA132-10B

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate
Chloride

10 mg/Kg
10 mg/Kg
1.1 mg/Kg

SA132009-10B
SA132-20B
SA132-34B
RSAR8-0.5B
RSAR8-10B
RSAR8-20B
RSAR8-34B
RSAP8-0.5B
RSAP8-10B
RSAP8-25B
RSAP8-40B

ICB/CCB Nitrite as N 0.0092 mg/L SA132009-10B
SA132-20B
SA132-34B
RSAR8-0.5B
RSAR8-10B
RSAR8-20B
RSAR8-34B
RSAP8-0.5B
RSAP8-10B
RSAP8-25B
RSAP8-40B

PB (prep blank) Total organic carbon 40 mg/Kg RSAP8-25B
RSAP8-40B
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Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Total organic carbon 100 mg/Kg SA112-0.5B
SA112-10B
SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-10B
RSAQ8-22B
RSAQ8-31B
RSAQ8-34B
SA132-0.5B
SA132-10B
SA132009-10B
SA132-20B
SA132-34B
RSAR8-0.5B
RSAR8-10B
RSAR8-20B
RSAR8-34B
RSAP8-0.5B
RSAP8-10B

ICB/CCB Total organic carbon 116.0 mg/Kg All soil samples in SDG R0906081

ICB/CCB Alkalinity, total
Alkalinity, bicarbonate

0.5 mg/L
0.5 mg/L

SA112-10B
RSAP8-10B
RSAP8-25B
RSAP8-40B

ICB/CCB Chloride 0.113 mg/L SA112-34B
RSAQ8-22B

ICB/CCB Sulfate 0.064 mg/L SA132-10B

ICB/CCB Chloride 0.104 mg/L SA132009-10B
SA132-20B
RSAP8-0.5B
RSAP8-10B

ICB/CCB Chloride 0.076 mg/L SA112-0.5B

ICB/CCB Chloride 0.121 mg/L SA112-10B
SA112-20B
RSAQ8-0.5B

ICB/CCB Sulfate 0.098 mg/L RSAP8-10B

ICB/CCB Chloride 0.075 mg/L SA132-34B
RSAR8-0.5B
RSAR8-10B
RSAR8-20B
RSAR8-34B
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Sulfate 0.095 mg/L SA132-34B
RSAR8-0.5B
RSAR8-10B
RSAR8-20B
RSAR8-34B
RSAP8-0.5B

ICB/CCB Sulfate 0.157 mg/L RSAQ8-34B

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

EB102209-S01 A3 Chloride 1.6 mg/L 2.0U mg/L
Sulfate 1.3 mg/L 2.0U mg/L
Alkalinity, total 0.5 mg/L 2.0U mg/L
Alkalinity, bicarbonate 0.5 mg/L 2.0U mg/L

SA112-34B Total organic carbon 210 mg/Kg 300U mg/Kg

RSAQ8-34B Total organic carbon 230 mg/Kg 290U mg/Kg

SA132-34B Total organic carbon 200 mg/Kg 290U mg/Kg

Sample EB102209-S01A3 was identified as an equipment blank. No contaminant 
concentrations were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB102209-S01 A3 10/22/09 Alkalinity, total 0.5 mg/L SA112-0.5B
Alkalinity, bicarbonate 0.5 mg/L SA112-10B
Ammonia as N 0.012 mg/L SA112-20B
Total organic carbon 0.2 mg/L SA112-34B
Chloride 1.6 mg/L RSAQ8-0.5B
Nitrate as N 0.76 mg/L RSAQ8-10B
pH 5.03 units RSAQ8-22B
Total phosphorus 0.006 mg/L RSAQ8-31B
Sulfate 1.3 mg/L RSAQ8-34B
Surfactants 0.052 mg/L

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

Concentration
Modified Final 
Concentration

SA112-0.5B Nitrate as N 8.35 mg/Kg 8.35 J+ mg/Kg
Surfactants 0.9 mg/Kg 2.0U mg/Kg

SA112-10B Nitrate as N 5.31 mg/Kg 5.31 J+ mg/Kg

SA112-20B Nitrate as N 16.7 mg/Kg 16.7J+ mg/Kg
Surfactants 1.3 mg/Kg 2.6U mg/Kg

SA112-34B Total organic carbon 210 mg/Kg 300U mg/Kg
Nitrate as N 1.89 mg/Kg 1.89J+ mg/Kg

RSAQ8-0.5B Nitrate as N 13.8 mg/Kg 13.8J+ mg/Kg
Surfactants 1.4 mg/Kg 2.1 U mg/Kg

RSAQ8-1 OB Nitrate as N 3.67 mg/Kg 3.67J+ mg/Kg

RSAQ8-22B Nitrate as N 3.51 mg/Kg 3.51 J+ mg/Kg

RSAQ8-31B Nitrate as N 24.0 mg/Kg 24.0J+ mg/Kg

RSAQ8-34B Total organic carbon 230 mg/Kg 290U mg/Kg
Nitrate as N 3.08 mg/Kg 3.08J+ mg/Kg

Sample FB082809-SO (from SDG R0904894) was identified as a field blank. No 
contaminant concentrations were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB082809-SO 8/28/09 Alkalinity, total 1.9 mg/L All soil samples in SDG
Alkalinity, bicarbonate 1.9 mg/L R0906081
Ammonia as N 0.033 mg/L
Total organic carbon 0.2 mg/L
Chloride 1.2 mg/L
Nitrate as N 0.68 mg/L
pH 5.88 units
Total phosphorus 0.008 mg/L
Sulfate 1.4 mg/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA112-0.5B Nitrate as N 8.35 mg/Kg 8.35J+ mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA112-10B Nitrate as N 5.31 mg/Kg 5.31 J+ mg/Kg

SA112-20B Nitrate as N 16.7 mg/Kg 16.7J+ mg/Kg

SA112-34B Total organic carbon 210 mg/Kg 300U mg/Kg
Nitrate as N 1.89 mg/Kg 1.89J+ mg/Kg

RSAQ8-0.5B Nitrate as N 13.8 mg/Kg 13.8J+ mg/Kg

RSAQ8-10B Nitrate as N 3.67 mg/Kg 3.67J+ mg/Kg

RSAQ8-22B Nitrate as N 3.51 mg/Kg 3.51 J+ mg/Kg

RSAQ8-31B Nitrate as N 24.0 mg/Kg 24.0J+ mg/Kg

RSAQ8-34B Total organic carbon 230 mg/Kg 290U mg/Kg
Nitrate as N 3.08 mg/Kg 3.08J+ mg/Kg

SA132-0.5B Nitrate as N 1.35 mg/Kg 1.35J+ mg/Kg

SA132-10B Nitrate as N 1.06 mg/Kg 1.06J+ mg/Kg

SA132009-1 OB Nitrate as N 1.04 mg/Kg 1.04J+ mg/Kg

SA132-20B Nitrate as N 0.78 mg/Kg 0.78J+ mg/Kg

SA132-34B Total organic carbon 200 mg/Kg 290U mg/Kg
Nitrate as N 3.67 mg/Kg 3.67J+ mg/Kg

RSAR8-0.5B Nitrate as N 8.64 mg/Kg 8.64J+ mg/Kg

RSAR8-1 OB Nitrate as N 2.27 mg/Kg 2.27J+ mg/Kg

RSAR8-20B Nitrate as N 3.29 mg/Kg 3.29J+ mg/Kg

RSAR8-34B Nitrate as N 3.66 mg/Kg 3.66J+ mg/Kg

RSAP8-0.5B Nitrate as N 3.11 mg/Kg 3.11J+ mg/Kg

RSAP8-1 OB Nitrate as N 1.66 mg/Kg 1.66J+ mg/Kg

RSAP8-25B Nitrate as N 1.04 mg/Kg 1.04J+ mg/Kg
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

RSAP8-40B Nitrate as N 3.80 mg/Kg 3.80J+ mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses 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 
Samples) Analyte

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits)

Affected
Analyte Flag AorP

RSAR8-34BMS Alkalinity, total 70 (75-125) _ Alkalinity, total J- (all detects) A
(All soil samples in Ammonia as N 74 (75-125) - - Alkalinity, UJ (all non-detects)
SDG R0906081) bicarbonate

Ammonia as N

RSAR8-34BMS Chloride 329 (75-125) . . Chloride J+ (all detects) A
(All soil samples in Nitrate as N 135 (75-125) - - Nitrate as N J+ (all detects)
SDG R0906081) Sulfate 154 (75-125) Sulfate J+ (all detects)

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) and relative percent differences (RPD) were within QC limits.

VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

Sample Surrogate %R (Limits) Analyte Flag AorP

SA112-0.5B Dichloroacetate 88 (90-115) Chlorate J- (all detects)
UJ (all non-detects)

A

SA112-20B Dichloroacetate 87 (90-115) Chlorate J- (all detects)
UJ (all non-detects)

A
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Sample Surrogate %R (Limits) Analyte Flag AorP

SA112-34B Dichloroacetate 89 (90-115) Chlorate J- (all detects)
UJ (all non-detects)

A

RSAQ8-0.5B Dichloroacetate 87 (90-115) Chlorate J- (all detects)
UJ (all non-detects)

A

RSAQ8-22B Dichloroacetate 78 (90-115) Chlorate J- (all detects)
UJ (all non-detects)

A

RSAQ8-31B Dichloroacetate 86 (90-115) Chlorate J- (all detects)
UJ (all non-detects)

A

RSAQ8-34B Dichloroacetate 89 (90-115) Chlorate J- (all detects)
UJ (all non-detects)

A

RSAR8-0.5B Dichloroacetate 88 (90-115) Chlorate J- (all detects)
UJ (all non-detects)

A

RSAR8-1 OB Dichloroacetate 75 (90-115) Chlorate J- (all detects)
UJ (all non-detects)

A

RSAR8-20B Dichloroacetate 80 (90-115) Chlorate J- (all detects)
UJ (all non-detects)

A

RSAR8-34B Dichloroacetate 88 (90-115) Chlorate J- (all detects)
UJ (all non-detects)

A

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0906081 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

Samples SA132-10B and SA132009-1 OB were identified as field duplicates. No 
contaminant concentrations were detected in any of the samples with the following 
exceptions:

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorPSA132-1 OB SA132009-10B

Alkalinity, total 724 mg/Kg 764 mg/Kg 5 (<50) - - -

Alkalinity, bicarbonate 687 mg/Kg 707 mg/Kg 3 (<50) - - -

Alkalinity, carbonate 37 mg/Kg 57 mg/Kg - 20 (£22) - -

Chloride 4.8 mg/Kg 4.8 mg/Kg 0 (<50) - - -

Nitrate as N 1.06 mg/Kg 1.04 mg/Kg - 0.02 (<0.55) - -

pH 9.47 units 9.48 units 0 (<50) - - -

Sulfate 108 mg/Kg 103 mg/Kg 5 (<50) - - -

Total organic carbon 400 mg/Kg 1530 mg/Kg - 1130 (<300) J (all detects) A

Total phosphorus 863 mg/Kg 842 mg/Kg 2 (<50) - - -

Chlorate 318 ug/Kg 378 ug/Kg - 60 (<230) - -

Perchlorate 2080 ug/Kg 2030 ug/Kg 2 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary > SDG R0906081

SDG Sample Analyte Flag Aor P Reason (Code)

R0906081 EB102209-S01 A3 Hexavalent chromium J- (all detects)
UJ (all non-detects)

P Technical holding times
<h)

R0906081 SA112-0.5B
SA112-10B
SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-1 OB
RSAQ8-22B
RSAQ8-31B
RSAQ8-34B
SA132-0.5B
SA132-10B
SA132009-1 OB 
SA132-20B
SA132-34B
RSAR8-0.5B
RSAR8-1 OB
RSAR8-20B
RSAR8-34B
RSAP8-0.5B
RSAP8-1 OB
RSAP8-25B
RSAP8-40B

Alkalinity, total
Alkalinity, bicarbonate 
Ammonia as N

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

A Matrix spike analysis 
(%R) (m)

R0906081 SA112-0.5B
SA112-10B
SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-10B
RSAQ8-22B
RSAQ8-31B
RSAQ8-34B
SA132-0.5B
SA132-1 OB
SA132009-1 OB 
SA132-20B
SA132-34B
RSAR8-0.5B
RSAR8-1 OB
RSAR8-20B
RSAR8-34B
RSAP8-0.5B
RSAP8-1 OB
RSAP8-25B
RSAP8-40B

Chloride
Nitrate as N
Sulfate

J+ (all detects)
J+ (all detects)
J+ (all detects)

A Matrix spike analysis
(%R) (m)
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SDG Sample Analyte Flag AorP Reason (Code)

R0906081 SA112-0.5B Chlorate J- (all detects) A Surrogate spikes (%R)
SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-22B
RSAQ8-31B
RSAQ8-34B
RSAR8-0.5B
RSAR8-1 OB
RSAR8-20B
RSAR8-34B

UJ (all non-detects) (s)

R0906081 EB102209-SO1 A3 All analytes reported below J (all detects) A Sample result verification
SA112-0.5B
SA112-10B
SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-10B
RSAQ8-22B
RSAQ8-31B
RSAQ8-34B
SA132-0.5B
SA132-1 OB
SA132009-1 OB 
SA132-20B
SA132-34B
RSAR8-0.5B
RSAR8-10B
RSAR8-20B
RSAR8-34B
RSAP8-0.5B
RSAP8-1 OB
RSAP8-25B
RSAP8-40B

the PQL (sp)

R0906081 SA132-10B Total organic carbon J (all detects) A Field duplicates
SA132009-1 OB (Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0906081

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0906081 EB102209-S01 A3 Chloride
Sulfate
Alkalinity, total
Alkalinity, bicarbonate

2.0U mg/L
2.0U mg/L
2.0U mg/L
2.0U mg/L

A bl

R0906081 SA112-34B Total organic carbon 300U mg/Kg A bl

R0906081 RSAQ8-34B Total organic carbon 290U mg/Kg A bl
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0906081 SA132-34B Total organic carbon 290U mg/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Equipment Blank Data Qualification Summary - SDG R0906081

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0906081 SA112-0.5B Nitrate as N 8.35 J+ mg/Kg A be
Surfactants 2.0U mg/Kg

R0906081 SA112-10B Nitrate as N 5.31 J+ mg/Kg A be

R0906081 SA112-20B Nitrate as N 16.7J+ mg/Kg A be
Surfactants 2.6U mg/Kg

R0906081 SA112-34B Total organic carbon 300U mg/Kg A be
Nitrate as N 1.89J+ mg/Kg

R0906081 RSAQ8-0.5B Nitrate as N 13.8J+ mg/Kg A be
Surfactants 2.1 U mg/Kg

R0906081 RSAQ8-1 OB Nitrate as N 3.67J+ mg/Kg A be

R0906081 RSAQ8-22B Nitrate as N 3.51 J+ mg/Kg A be

R0906081 RSAQ8-31B Nitrate as N 24.0J+ mg/Kg A be

R0906081 RSAQ8-34B Total organic carbon 290U mg/Kg A be
Nitrate as N 3.08J+ mg/Kg

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0906081

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0906081 SA112-0.5B Nitrate as N 8.35 J+ mg/Kg A bf

R0906081 SA112-10B Nitrate as N 5.31 J+ mg/Kg A bf

R0906081 SA112-20B Nitrate as N 16.7J+ mg/Kg A bf
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Modified Final
SDG Sample Analyte Concentration Aor P Code

R0906081 SA112-34B Total organic carbon 300U mg/Kg A bf
Nitrate as N 1.89J+ mg/Kg

R0906081 RSAQ8-0.5B Nitrate as N 13.8J+ mg/Kg A bf

R0906081 RSAQ8-1 OB Nitrate as N 3.67J+ mg/Kg A bf

R0906081 RSAQ8-22B Nitrate as N 3.51 J+ mg/Kg A bf

R0906081 RSAQ8-31B Nitrate as N 24.0J+ mg/Kg A bf

R0906081 RSAQ8-34B Total organic carbon 290U mg/Kg A bf
Nitrate as N 3.08J+ mg/Kg

R0906081 SA132-0.5B Nitrate as N 1.35J+ mg/Kg A bf

R0906081 SA132-10B Nitrate as N 1.06J+ mg/Kg A bf

R0906081 SA132009-1 OB Nitrate as N 1.04J+ mg/Kg A bf

R0906081 SA132-20B Nitrate as N 0.78J+ mg/Kg A bf

R0906081 SA132-34B Total organic carbon 290U mg/Kg A bf
Nitrate as N 3.67J+ mg/Kg

R0906081 RSAR8-0.5B Nitrate as N 8.64J+ mg/Kg A bf

R0906081 RSAR8-1 OB Nitrate as N 2.27J+ mg/Kg A bf

R0906081 RSAR8-20B Nitrate as N 3.29J+ mg/Kg A bf

R0906081 RSAR8-34B Nitrate as N 3.66J+ mg/Kg A bf

R0906081 RSAP8-0.5B Nitrate as N 3.11J+ mg/Kg A bf

R0906081 RSAP8-10B Nitrate as N 1.66J+ mg/Kg A bf

R0906081 RSAP8-25B Nitrate as N 1.04J+ mg/Kg A bf

R0906081 RSAP8-40B Nitrate as N 3.80J+ mg/Kg A bf
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Tronox Northgate Henderson _
LDC#: 22285B6__________  VALIDATION COMPLETENESS WORKSHEET Date: ^
SDG #: R0906081__________ Stage 2B Page: \of (
Laboratory: Columbia Analytical Services Reviewer:

2nd Reviewer: v /—-

METHOD: (Analyte) Alkalinity (SM2320BL Ammonia-N (EPA Method 350.1). Bromide. Chloride. Nitrate-N, Sulfate (EPA 
SW846 Method 9056). Chlorate (EPA Method 300.1). Hexavalent Chromium (EPA SW846 Method 7199). Nitrite-N (EPA 
Method 353.2). pH (EPA SW846 Method 9040B/9045D). Surfactants (SM5540C). Perchlorate (EPA Method 314.0). Total 
Phosphorus (EPA Method 365.1). TOC (Llovd/Kahn / EPA SW846 Method 9060).
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHa+inn Aroa f^nmmisntc

I. Technical holding times SiV Sampling dates: 10 1 1 C) /

Ila. Initial calibration A

lib. Calibration verification A

III. Blanks

IV Surrogate Spikes Su/

V Matrix Spike/Matrix Spike Duplicates ~W CAS/P

VI. Duplicates A-

VII. Laboratory control samples A US/f)

VIII. Sample result verification N

IX. Overall assessment of data A

X. Field duplicates
Yl FialH hlankc

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

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

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples^^

1 EB102209-S01A3 V/ 11 SA132-0.5B ^ €4— ROAPO'O.'SB " 31

2 SA112-0.5B ^ 12 SA132-10B 22 RSAP8-10B 32

3 SA112-10B 13 SA132009-10B 23 RSAP8-25B 33

4 SA112-20B 14 SA132-20B 24 RSAP8-40B V 34

5 SA112-34B 15 SA132-34B 25 EB102209-S01A3MS ^ 35

6 RSAQ8-0.5B 16 RSAR8-0.5B 26 EB102209-S01A3MSD 36

7 RSAQ8-10B 17 RSAR8-10B 27 EB102209-S01A3DUP / 37

8 RSAQ8-22B 18 RSAR8-20B 28 RSAR8-34BMS S 38

9 RSAQ8-31B 19 RSAR8-34B 29 RSAR8-34BMSD 39

10 RSAQ8-34B v1/ 20 RSAP8-0.5B > / 30 RSAR8-34BDUP , / 40

Notes:

22285B6W.wpd



LDC #: 22285 6 6 VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis ReferenceSDG #: See Cover

All circled methods are applicable to each sample.

Page:__I of ^
Reviewer: <3^

2nd reviewer: ^ ^

fiamnlp IH Wlatriv Paramptpr

■&\ 5lv- tAk dH Br Cl NO, NO, S04 Nh7toS)CN 6r®+ T-P Mb'as'JtDS TSS Cond(®, CIO?)

Aik pH Br Cl NO, NO, SO* NH, TOC CN Cr** T-P MBAS TDS TSS Cond CIO, CIO,

6^25 Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, cio,\

tl Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr* T-P MBAS TDS TSS Cond CIO, oioj

IS OTpH (£ir Cl NO, NO, SO, NH~ TOO CN^Cr6* T-P MBAS)TDS TSS Cond DIO, CIO,

'*4 Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond DIO, CIO,

VI (Aik pH Br Cl NO, NO, SO, NH, TOC) CN^Cr5" T-P MBAs)tDS TSS Cond /C
T o 0 o o

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6' T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Comments:

TronoxWetChem.wpd
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VALIDATION FINDINGS WORKSHEET 
Technical HuMImi Tlmaa Reviewer (T^L

2nd reviewer:_

a

cied dates have exceeded the technical holding time. 
m/a Were aB samples preserved as applicable to each method ?

1 . -
Method; am

Parameters: Cx^

Technical holdina time: 8 'Z^ikO

1 Samole ID
Sampling

date
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date
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date
Analysis
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LDC#: 22285B6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

Page: » of___
Reviewer:

2nd Reviewer:"

N NA 
N NA

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

Analyte

Concentration (mg/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)12 13

Total Alkalinity 724 764 5

Bicarbonate Alkalinity 687 707 3

Carbonate Alkalinity 37 57 20 (*22)

Chloride 4.8 4.8 0

Nitrate as N 1.06 1.04 0.02 (s0.55)

pH (pH Units) 9.47 9.48 0

Sulfate 108 103 5

TOC 400 1530 1130 (<300) Jdet/A (fd)

Total Phosphorus 863 842 2

Chlorate (ug/Kg) 318 378 60 (<230)

Perchlorate (ug/Kg) 2080 2030 2

V:\FIELD DUPLICATES\FDJnorganic\22285B6.wpd



LDC Report# 22285C6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

October 28, 2009

January 11, 2010

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906191

Sample Identification

RSAS8-0.5B
RSAS8-10B
RSAS8-25B
RSAS8-35B
RSAS8-35BMS
RSAS8-35BMSD
RSAS8-35BDUP
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Introduction

This data review covers 7 soil samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, ERA Method 350.1 for Ammonia as 
Nitrogen, ERA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, ERA Method 300.1 for Chlorate, ERA SW 846 Method 9012A for Cyanide, ERA 
SW 846 Method 7199 for Hexavalent Chromium, ERA Method 353.2 for Nitrite as 
Nitrogen, ERA SW 846 Method 9045D for pH, Standard Method 5540C for 
Surfactants, ERA Method 314.0 for Perchlorate, ERA Method 365.1 for Total 
Phosphorus, and Lloyd/Khan Method for Total Organic Carbon.

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

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

V:\LOGIN\TRONOXNG\22285C6.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22285C6.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

li. Calibration

a. initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

III. 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:

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate
Chloride

10 mg/Kg
10 mg/Kg
1.1 mg/Kg

All samples in SDG R0906191

ICB/CCB Chloride
Total organic carbon

0.103 mg/L
116.0 mg/Kg

All samples in SDG R0906191

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:

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

RSAS8-35B Total organic carbon 170 mg/Kg 290U mg/Kg

Sample FB082809-SO (from SDG R0904894) was identified as a field blank. No 
contaminant concentrations were found in this blank with the following exceptions:

V:\LOGIN\TRONOXNG\22285C6.TR3 4



Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB082809-SO 8/28/09 Alkalinity, total 1.9 mg/L All samples in SDG
Alkalinity, bicarbonate 1.9 mg/L R0906191
Ammonia as N 0.033 mg/L
Total organic carbon 0.2 mg/L
Chloride 1.2 mg/L
Nitrate as N 0.68 mg/L
pH 5.88 units
Total phosphorus 0.008 mg/L
Sulfate 1.4 mg/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

RSAS8-0.5B Nitrate as N 3.38 mg/Kg 3.38J+ mg/Kg

RSAS8-10B Nitrate as N 1.85 mg/Kg 1.85J+ mg/Kg

RSAS8-25B Nitrate as N 3.51 mg/Kg 3.51 J+ mg/Kg

RSAS8-35B Total organic carbon 170 mg/Kg 290L) mg/Kg
Nitrate as N 5.18 mg/Kg 5.18J+ mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses 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 
Samples) Analyte

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits) Flag AorP

RSAS8-35BMS Chloride 58 (75-125) _ _ J- (all detects) A
(All samples in UJ (all non-detects)
SDG R0906191)

V. Duplicates

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

V:\LOGIN\TRONOXNG\22285C6.TR3 5



VI. Laboratory Control Samples

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

VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

Sample Surrogate %R (Limits) Analyte Flag AorP

RSAS8-0.5B Dlchloroacetate 86 (90-115) Chlorate J- (all detects)
UJ (all non-detects)

A

RSAS8-25B Dlchloroacetate 84 (90-115) Chlorate J- (all detects)
UJ (all non-detects)

A

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906191 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOG IN\TRONOXNG\22285C6.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0906191

SDG Sample Analyte Flag AorP Reason (Code)

R0906191 RSAS8-0.5B Chloride J- (all detects) A Matrix spike analysis
RSAS8-10B
RSAS8-25B
RSAS8-35B

UJ (all non-detects) (%R) (m)

R0906191 RSAS8-0.5B Chlorate J- (all detects) A Surrogate spikes (%R)
RSAS8-25B UJ (all non-detects) (s)

R0906191 RSAS8-0.5B All analytes reported below J (all detects) A Sample result verification
RSAS8-10B
RSAS8-25B
RSAS8-35B

the PQL (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0906191

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0906191 RSAS8-35B Total organic carbon 290U mg/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0906191

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0906191 RSAS8-0.5B Nitrate as N 3.38J+ mg/Kg A bf

R0906191 RSAS8-10B Nitrate as N 1.85J+ mg/Kg A bf

R0906191 RSAS8-25B Nitrate as N 3.51 J-t- mg/Kg A bf

R0906191 RSAS8-35B Total organic carbon 290U mg/Kg A bf
Nitrate as N 5.18J+ mg/Kg
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Tronox Northgate Henderson
LDC #: 22285C6__________  VALIDATION COMPLETENESS WORKSHEET Date lzklO
SDG #: R0906191__________ Stage 2B Page: \of\
Laboratory: Columbia Analytical Services Reviewer:

2nd Reviewer: ki—-

METHOD: (Analyte) Alkalinity (SM2320BL Ammonia-N (ERA Method 350.1), Bromide, Chloride, Nitrate-N, Sulfate (ERA 
SW846 Method 9056). Chlorate (EPA Method 300.1). Cyanide (ERA SW846 Method 9012A). Hexavalent Chromium (ERA 
SW846 Method 7199). Nitrite-N (ERA Method 353.2). pH (EPA SW846 Method 96466/90450). Surfactants (SM5540C). 
Perchlorate (EPA Method 314.0). Total Phosphorus (EPA Method 365.1). TOC (Llovd/Kahn HIPA SW040 Method 9060).
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

X/aliriatinn Araa Prmnmontc

I. Technical holding times A Sampling dates: l O flSC/CO*?'

Ha. Initial calibration A

lib. Calibration verification A

III. Blanks Sw

IV Surrogate Spikes Slj

V Matrix Spike/Matrix Spike Duplicates S tV

VI. Duplicates ft txe

VII. Laboratory control samples ft- IE57D

VIII. Sample result verification N

IX. Overall assessment of data A

X. Field duplicates A/

Yt FiolH Nankc 5lj

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: <» 
____________v

i RSAS8-0.5B 11 Pas, 21 31

2 RSAS8-10B 12 22 32

3 RSAS8-25B 13 23 33

4 RSAS8-35B 14 24 34

5 RSAS8-35BMS 15 25 35

6 RSAS8-35BMSD 16 26 36

7 RSAS8-35BDUP 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

22285C6W.wpd



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

LDC #: 22285 £-6 
SDG #: See Cover

All circled methods are applicable to each sample.

Page: V of j 
Reviewer:

2nd reviewer: i/N—

Sample ID MatriY Parameter

So'l ^Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS) TDS TSS Condt^CIO, CIO^

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr* T-P MBAS TDS TSS Cond CIO, CIO,

QDS ('Xik) pH far Cl NO, NO, SO, NH, TOC CN Cr°* T-P MBA$ TDS TSS Cond CIO, CIO,

Aik oH Br Cl NO. NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

V. 7 Oik DH Br Cl NO, NO. SO, NH. TOC CN Cr6* T-P MBAS' TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr** T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Comments:
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LDC Report# 22285D6

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

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

November 2, 2009

January 11, 2010

Water

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906270

Sample Identification

M-147B 
M-147009B 
EB110209-GWA3 
EB110209-GWA3MS 
EB110209-GWA3MSD 
EB110209-GWA3DUP
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Introduction

This data review covers 6 water samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, EPA Method 350.1 for Ammonia as 
Nitrogen, EPA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, EPA Method 300.1 for Chlorate, EPA Method 120.1 for Conductivity, EPA SW 
846 Method 9012A for Cyanide, EPA Method 218.6 for Dissolved Hexavalent 
Chromium, EPA Method 353.2 for Nitrite as Nitrogen, EPA SW 846 Method 9040B for 
pH, Standard Method 5540C for Surfactants, EPA Method 314.0 for Perchlorate, EPA 
Method 365.1 for Total Phosphorus, EPA SW 846 Method 9060 for Total Organic 
Carbon, Standard Method 2540C for Total Dissolved Solids, and Standard Method 
2540D for Total Suspended Solids.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

EB110209-GWA3 Hexavalent chromium 30 hours 24 hours J- (all detects)
UJ (all non-detects)

P

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 of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable with the following exceptions:

Date
Lab.

Reference/ID Analyte %R (Limits) Associated Samples Flag A or P

11/25/09 CCV (19:49) Perchlorate 129 (85-115) All samples in SDG 
R0906270

J+ (all detects) P

III. 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:

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total 0.8 mg/L All samples in SDG R0906270
Alkalinity, bicarbonate 0.8 mg/L
Chloride 0.09 mg/L
Total dissolved solids 7 mg/L

ICB/CCB Alkalinity, total 0.8 mg/L All samples in SDG R0906270
Alkalinity, bicarbonate 0.8 mg/L

V:\LOGIN\TRONOXNG\22285D6.TR3 4



Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Chloride
Sulfate

0.085 mg/L
0.193 mg/L

EB110209-GWA3

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:

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

EB110209-GWA3 Alkalinity, total
Alkalinity, bicarbonate
Chloride
Total dissolved solids
Sulfate

1.2 mg/L
1.2 mg/L

0.08 mg/L
9 mg/L

0.11 mg/L

2.0U mg/L
2.0U mg/L

0.20U mg/L
10U mg/L

0.20U mg/L

Sample EB110209-GWA3 was identified as an equipment blank. No contaminant 
concentrations were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB110209-GWA3 11/2/09 Alkalinity, total 1.2 mg/L M-147B
Alkalinity, bicarbonate 1.2 mg/L M-147009B
Ammonia as N 0.206 mg/L
Chloride 0.08 mg/L
Conductivity 1.28 umhos/cm
pH 7.20 units
Total dissolved solids 9 mg/L
Sulfate 0.11 mg/L
Surfactants 0.008 mg/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-147B Ammonia as N 0.022 mg/L 0.050U mg/L
Surfactants 0.010 mg/L 0.020U mg/L

M-147009B Ammonia as N 0.031 mg/L 0.050U mg/L
Surfactants 0.009 mg/L 0.020U mg/L

Sample PB102309-A3 (from SDG R0906095) was identified as a pump blank. No 
contaminant concentrations were found in this blank with the following exceptions:
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Pump Blank ID
Sampling

Date Analyte Concentration Associated Samples

PB102309-A3 10/23/09 Alkalinity, total 1.1 mg/L M-147B
Alkalinity, bicarbonate 1.1 mg/L M-147009B
Ammonia as N 2.60 mg/L
Total organic carbon 0.2 mg/L
Chloride 0.9 mg/L
Conductivity 3.83 umhos/cm
Nitrate as N 0.69 mg/L
pH 5.79 units
Total dissolved solids 9 mg/L
Sulfate 1.5 mg/L
Chlorate 23 ug/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-147B Ammonia as N 0.022 mg/L 0.050U mg/L

M-147009B Ammonia as N 0.031 mg/L 0.050U mg/L

Sample FiltB092509-A2 (from SDG R0905462) was identified as a filter blank. No 
contaminant concentrations were found in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses 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 with the following exceptions:

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

LCS Perchlorate 75 (85-115) All samples in SDG J- (all detects) P
R0906270 UJ (all non-detects)
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VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906270 All analytes reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

Samples M-147B and M-147009B were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorPM-147B M-147009B

Ammonia as N 0.022 mg/Kg 0.031 mg/L - 0.009 (<0.050) - -

Alkalinity, total 106 mg/L 108 mg/L 2 (<30) - - -

Alkalinity, bicarbonate 106 mg/L 108 mg/L 2 (<30) - - -

Bromide 1.4 mg/L 1.4 mg/L - 0 (<1.0) - -

Chloride 583 mg/L 572 mg/L 2 (<30) - - -

Conductivity 5170 umhos/cm 5150 umhos/cm 0 (£30) - - -

Hexavalent chromium 0.142 mg/L 0.139 mg/L 2 (<30) - - -

Nitrate as N 12.4 mg/L 12.3 mg/L 1 (<30) - - -

Nitrite as N 0.007U mg/L 0.008 mg/L - 0.001 (£0.010) - -
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Analyte

Concentration
RPD

(Limits)
Difference

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

pH 7.41 units 7.48 units 1 (<30) - - -

Sulfate 2280 mg/L 2260 mg/L 1 (<30) - - -

Surfactants 0.010 mg/L 0.009 mg/L - 0.001 (<0.020) - -

Total dissolved solids 4480 mg/L 4560 mg/L 2 (<30) - - -

Total organic carbon 1.3 mg/L 1.3 mg/L - 0 (<1.0) - -

Total phosphorus 0.020 mg/L 0.019 mg/L - 0.001 (<0.050) - -

Chlorate 4530 ug/L 4590 ug/L 1 (<30) - - -

Perchlorate 35300 ug/L 35900 ug/L 2 (<30) - - -
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Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0906270

SDG Sample Analyte Flag A or P Reason (Code)

R0906270 EB110209-GWA3 Hexavalent chromium J- (all detects) P Technical holding times
UJ (all non-detects) (h>

R0906270 M-147B
M-147009B
EB110209-GWA3

Perchlorate J+ (all detects) P Calibration (CCV %R) (c)

R0906270 M-147B Perchlorate J- (all detects) P Laboratory control
M-147009B
EB110209-GWA3

UJ (all non-detects) samples (%R) (1)

R0906270 M-147B All analytes reported below J (all detects) A Sample result verification
M-147009B
EB110209-GWA3

the PQL. (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0906270

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0906270 EB110209-GWA3 Alkalinity, total 2.0U mg/L A bl
Alkalinity, bicarbonate 2.0U mg/L
Chloride 0.20U mg/L
Total dissolved solids 10U mg/L
Sulfate 0.20U mg/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Equipment Blank Data Qualification Summary - SDG R0906270

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0906270 M-147B Ammonia as N 0.050U mg/L A be
Surfactants 0.020U mg/L

R0906270 M-147009B Ammonia as N 0.050U mg/L A be
Surfactants 0.020U mg/L
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Pump Blank Data Qualification Summary - SDG R0906270

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0906270 M-147B Ammonia as N 0.050U mg/L A bp

R0906270 M-147009B Ammonia as N 0.050U mg/L A bp

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Filter Blank Data Qualification Summary - SDG R0906270

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22285D6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906270__________ Stage 2B
Laboratory: Columbia Analytical Services

Date:^ \~(sr 10
Page:_Xofl_ 

Reviewer: (Up 
2nd Reviewer: [y—^

METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-N (ERA Method 350.1). Bromide. Chloride. Nitrate-N. Sulfate (EPA 
SW846 Method 9056). Chlorate (ERA Method 300.1). Conductivity (ERA Method 120.1). Cyanide (ERA SW846 Method 
9012AV Dissolved Hexavalent Chromium (EPA Method 218.6). Nitrite-N (EPA Method 353.2L pH (EPA SW846 Method 
90406/604501 Surfactants (SM5540CV Perchlorate (EPA Method 314.01. Total Phosphorus (EPA Method 365.1L TOC 
([■lovd/Kahrr/'EPA SW846 Method 9060). TBS (SM2540CL TSS (SM2540D)
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

X/alirtatinn Aroa Pnmmontc

I. Technical holding times Sampling dates: / / /'Z-YOH

Ila. Initial calibration A
'll 1

lib. Calibration verification

III. Blanks StV

IV Surrogate Spikes A

V Matrix Spike/Matrix Spike Duplicates /A ms/p .

VI. Duplicates A,
VII. Laboratory control samples

VIII. Sample result verification N

IX. Overall assessment of data A

X. Field duplicates CLO

Yl Fialrl hlankc •Sw' e^-3. ?;it6D97?ocl-At

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

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

TB = Trip blank 
EB = Equipment blank

Validated Samples: _
________ UfCXA0l—

i M-147B 11 21 31

2 M-147009B 12 22 32

3 EB110209-GWA3 13 23 33

4 EB 110209-GWA3MS 14 24 34

5 EB110209-GWA3MSD 15 25 35

6 EB110209-GWA3DUP 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

22285DBW.wpd



LDC #: 22285 Pe VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis ReferenceSDG #: See Cover

All circled methods are applicable to each sample.

Page: ( of \ 
Reviewer: Qjf2-

2nd reviewer:

Ramnlf> ID Matriv Paramptpr

TaIk pH Br Cl NO, NO, SO, NH, TOC CN Cr®* T-P MBAS TDS TSS Cond CIO, CloD

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

qOSHL Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO,(cia^

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Ct^ T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6' T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6' T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr®* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr®* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Comments:

T ronoxWetChem. wpd
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LDC#: 22285D6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

Page:_ 
Reviewer: 

2nd Reviewer:

of'

NA
NA

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

Analyte

Concentration (mg/L)

RPD (s30) Difference Limits
Qualification 
(Parent only)1 2

Ammonia as N 0.022 0.031 0.009 (£0.050)

Total Alkalinity 106 108 2

Bicarbonate Alkalinity 106 108 2

Bromide 1.4 1.4 0 (s1-0)

Chloride 583 572 2

Conductivity (umhos/cm) 5170 5150 0

Dissolved Hexavalent 
Chromium

0.142 0.139 2

Nitrate as N 12.4 12.3 1

Nitrite as N 0.007U 0.008 0.001 (£0.010)

pH (pH Units) 7.41 7.48 1

Sulfate 2280 2260 1

Surfactants 0.010 0.009 0.001 (£0.020)

TDS 4480 4560 2

TOC, Average 1.3 1.3 0 (£1.0)

Total Phosphorus 0.020 0.019 0.001 (£0.050)

Chlorate (ug/L) 4530 4590 1

Perchlorate (ug/L) 35300 35900 2

V:\FIELD DUPLICATES\FD_inorganic\22285D6.wpd



LDC Report# 22285E6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

November 5, 2009

January 13, 2010

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906403 

Sample Identification

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

V:\LOGIN\TRONOXNG\22285E6.TR3 1



Introduction

This data review covers 3 soil samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, ERA Method 350.1 for Ammonia as 
Nitrogen, ERA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, ERA Method 300.1 for Chlorate, ERA SW 846 Method 9012A for Cyanide, ERA 
SW 846 Method 7199 for Hexavalent Chromium, ERA Method 353.2 for Nitrite as 
Nitrogen, ERA SW 846 Method 9045D for pH, Standard Method 5540C for 
Surfactants, ERA Method 314.0 for Perchlorate, ERA Method 365.1 for Total 
Phosphorus, and Lloyd/Khan Method for Total Organic Carbon.

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

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

V:\LOGIN\TRONOXNG\22285E6.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22285E6.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

III. 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:

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total
Alkalinity, bicarbonate
Chloride
Total phosphorus

10 mg/Kg
10 mg/Kg
1.1 mg/Kg
1.0 mg/Kg

All samples in SDG R0906403

ICB/CCB Total organic carbon 116.0 mg/Kg All samples in SDG R0906403

ICB/CCB Chloride 0.103 mg/L SA77-0.5B

ICB/CCB Sulfate 0.098 mg/L SA77-10B
SA77009-10B

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:

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA77-10B Total organic carbon 290 mg/Kg 290U mg/Kg

V:\LOGIN\TRONOXNG\22285E6.TR3 4



Sample FB082809-SO (from SDG R0904894) was identified as a field blank. No 
contaminant concentrations were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB082809-SO 8/28/09 Alkalinity, total 1.9 mg/L All samples in SDG
Alkalinity, bicarbonate 1.9 mg/L R0906403
Ammonia as N 0.033 mg/L
Total organic carbon 0.2 mg/L
Chloride 1.2 mg/L
Nitrate as N 0.68 mg/L
pH 5.88 units
Total phosphorus 0.008 mg/L
Sulfate 1.4 mg/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA77-0.5B Nitrate as N 1.11 mg/Kg 1.11J+ mg/Kg

SA77-10B Total organic carbon 290 mg/Kg 290U mg/Kg
Nitrate as N 1.53 mg/Kg 1.53J+ mg/Kg

SA77009-10B Nitrate as N 1.51 mg/Kg 1.51J+ mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

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) and relative percent differences (RPD) were within QC limits.

VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

V:\LOGIN\TRONOXNG\22285E6.TR3 5



VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples In SDG R0906403 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

Samples SA77-10B and SA77009-10B were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags Aor PSA77-10B SA77009-1 OB

Alkalinity, total 268 mg/Kg 376 mg/Kg 34 (<50) - - -

Alkalinity, bicarbonate 255 mg/Kg 358 mg/Kg 34 (<50) - - -

Alkalinity, carbonate 13 mg/Kg 18 mg/Kg - 5 (<21) - -

Chloride 23.3 mg/Kg 21.2 mg/Kg 9 (<50) - - -

Nitrate as N 1.53 mg/Kg 1.51 mg/Kg - 0.02 (<0.54) - -

pH 8.75 units 8.77 units 0 (£50) - - -

Sulfate 187 mg/Kg 185 mg/Kg 1 (<50) - - -

Total organic carbon 290 mg/Kg 310 mg/Kg - 20 (<290) - -

Total phosphorus 907 mg/Kg 837 mg/Kg 8 (<50) - - -

Chlorate 842 ug/Kg 982 ug/Kg - 140 (<220) - -

Perchlorate 650 ug/Kg 604 ug/Kg - 46 (<540) - -

V:\LOGIN\TRONOXNG\22285E6.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0906403

SDG Sample Analyte Flag AorP Reason (Code)

R0906403 SA77-0.5B
SA77-10B
SA77009-10B

All analytes reported below 
the PQL

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

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0906403

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0906403 SA77-10B Total organic carbon 290U mg/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0906403

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0906403 SA77-0.5B Nitrate as N 1.11J+ mg/Kg A be

R0906403 SA77-10B Total organic carbon
Nitrate as N

290U mg/Kg 
1.53J+ mg/Kg

A be

R0906403 SA77009-10B Nitrate as N 1.51J+ mg/Kg A be

V:\LOGIN\TRONOXNG\22285E6.TR3 7



Tronox Northgate Henderson
LDC #: 22285E6__________  VALIDATION COMPLETENESS WORKSHEET
sdg #: R0906403__________ Stage 2B
Laboratory: Columbia Analytical Services

Date: ^ 
Page: ^ of \ 

Reviewer:

METHOD: (Analvtet Alkalinity (SM2320B), Ammonia-N (ERA Method 350.1). Bromide. Chloride. Nitrate-N, Sulfate (ERA 
SW846 Method 9056L Chlorate (ERA Method 300.tL Cyanide (ERA SW846 Method 9012AL Hexavalent Chromium (ERA 
SW846 Method 7199V Nitrite-N (ERA Method 353.2). pH (ERA SW846 Method 09408/90450). Surfactants (SM5540C). 
Perchlorate (ERA Method 314.0), Total Phosphorus (ERA Method 365.1). TOC (Llovd/Kahn /-ERA SW84G MStliuU 9060), 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

X/alirlsitirm Area Hrimmontc

I. Technical holding times A Sampling dates: 11 / A / IAm

Ha. Initial calibration A
/ ’

lib. Calibration verification A
III. Blanks 5u/

IV Surrogate Spikes A
V Matrix Spike/Matrix Spike Duplicates A/ 0 Ivt* a4- v.'1? vT

VI. Duplicates A/

VII. Laboratory control samples A LX-S/O

VIII. Sample result verification N

IX. Overall assessment of data A

X. Field duplicates SvV (doZ) .
Yl Piolrt hlanlfc

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

Validated Samples:.

i SA77-0.5B 11 C?SXA 21 31

2 SA77-10B 12 22 32

3 SA77009-10B 13 23 33

4 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

Notes:

22285E6W.wpd



LDC #: 22285 E: 6 
SDG #: See Cover

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page^__ of\__
Reviewer: Q^- 

2nd reviewer: ^

55amnlp ID Matriv ParamAtpr

l-'S 3 CAIk pH Br Cl NO, NO, SO* NH, TOC CN Cr6* T-p1viBA^ TDS TSS Cond ^ioTciO?^3
----------- ^ ~------
Aik pH Br Cl NO, NO, SOd NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6- T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Comments:

T ronoxWetChem.wpd
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LDC#: 22285E6 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover Field Duplicates

Inorganics, Method See Cover

Page: v of ' 
Reviewer: OfZ—

2nd Reviewer: ^

NA
NA

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

Analyte

Concentration (mg/Kg)

RPD (<;50) Difference Limits
Qualification 
(Parent only)2 3

Total Alkalinity 268 376 34

Bicarbonate Alkalinity 255 358 34

Carbonate Alkalinity 13 18 5 (*21)

Chloride 23.3 21.2 9

Nitrate as N 1.53 1.51 0.02 (<0.54)

pH (pH Units) 8.75 8.77 0

Sulfate 187 185 1

TOC 290 310 20 (*290)

Total Phosphorus 907 837 8

Chlorate (ug/Kg) 842 982 140 (*220)

Perchlorate (ug/Kg) 650 604 46 (*540)

V:\FIELD DUPLICATES\FDJnorganic\22285e6.wpd



LDC Report# 22285F6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

November 11, 2009

January 11, 2010

Water

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906477 

Sample Identification

M-122B

V:\UOGIN\TRONOXNG\22285F6.TR3 1



Introduction

This data review covers one water sample listed on the cover sheet. The analyses 
were per Standard Method 2320B for Alkalinity, EPA Method 350.1 for Ammonia as 
Nitrogen, EPA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, EPA Method 300.1 for Chlorate, EPA Method 120.1 for Conductivity, EPA SW 
846 Method 9012A for Cyanide, EPA Method 218.6 for Dissolved Hexavalent 
Chromium, EPA Method 353.2 for Nitrite as Nitrogen, EPA SW 846 Method 9040B for 
pH, Standard Method 5540C for Surfactants, EPA Method 314.0 for Perchlorate, EPA 
Method 365.1 for Total Phosphorus, EPA SW 846 Method 9060 for Total Organic 
Carbon, Standard Method 2540C for Total Dissolved Solids, and Standard Method 
2540D for Total Suspended Solids.

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

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

V:\LOGIN\TRONOXNG\22285F6.TR3 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOXNG\22285F6.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable with the following exceptions:

Date
Lab.

Reference/ID Analyte %R (Limits) Associated Samples Flag AorP

11/25/09 CCV (19:49) Perchlorate 129 (85-115) All samples in SDG 
R0906477

J+ (all detects) P

III. 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:

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Alkalinity, total 0.5 mg/L All samples in SDG R0906477
Alkalinity, bicarbonate 0.5 mg/L

ICB/CCB Alkalinity, total 0.5 mg/L All samples in SDG R0906477
Alkalinity, bicarbonate 0.5 mg/L

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

Sample PB102309-A3 (from SDG R0906095) was identified as a pump blank. No 
contaminant concentrations were found in this blank with the following exceptions:

V:\LOGIN\TRONOXNG\22285F6.TR3 4



Pump Blank ID
Sampling

Date Analyte Concentration Associated Samples

PB102309-A3 10/23/09 Alkalinity, total 1.1 mg/L All samples in SDG
Alkalinity, bicarbonate 1.1 mg/L R0906477
Ammonia as N 2.60 mg/L
Total organic carbon 0.2 mg/L
Chloride 0.9 mg/L
Conductivity 3.83 umhos/cm
Nitrate as N 0.69 mg/L
PH 5.79 units
Total dissolved solids 9 mg/L
Sulfate 1.5 mg/L
Chlorate 23 ug/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-122B Ammonia as N 0.061 mg/L 0.061 J+ mg/L

Sample FiltB092509-A2 (from SDG R0905462) was identified as a filter blank. No 
contaminant concentrations were found in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses 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 with the following exceptions:

LCS ID Analyte %R (Limits) Associated Samples Flag Aor P

LCS Perchlorate 75 (85-115) All samples in SDG J- (all detects) P
R0906477 UJ (all non-detects)

V:\LOGIN\TRONOXNG\22285F6.TR3 5



VII. Surrogate Spikes

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0906477 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\22285F6.TR3 6



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0906477

SDG Sample Analyte Flag AorP Reason (Code)

R0906477 M-122B Perchlorate J+ (all detects) P Calibration (CCV %R) (c)

R0906477 M-122B Perchlorate J- (all detects) P Laboratory control
UJ (all non-detects) samples (%R) (1)

R0906477 M-122B All analytes reported below J (all detects) A Sample result verification
the PQL. <sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0906477

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Pump Blank Data Qualification Summary - SDG R0906477

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0906477 M-122B Ammonia as N 0.061 J+ mg/L A bp

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Filter Blank Data Qualification Summary - SDG R0906477

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\22285F6.TR3 7



Tronox Northgate Henderson
LDC #: 22285F6__________  VALIDATION COMPLETENESS WORKSHEET Date:±zk!P
SDG #: R0906477__________ Stage 2B Page: l of\
Laboratory: Columbia Analytical Services Reviewer: cj^~

2 nd Reviewer: ^

METHOD: (Analvtet Alkalinity (SM2320BV Ammonia-N (EPA Method 350.1). Bromide. Chloride. Nitrate-N. Sulfate (EPA 
SW846 Method 9056). Chlorate (EPA Method 300.1V Conductivity (EPA Method 120.1). Cyanide (EPA SW846 Method 
9012AL Dissolved Hexavalent Chromium (EPA Method 218.6L Nitrite-N (EPA Method 353.2), pH (EPA SW846 Method 
9040Bi19Q4&&), Surfactants (SM5540C). Perchlorate (EPA Method 314.0), Total Phosphorus (EPA Method 365.1), TOC 

■ftjovd/KahnJ EPA SW846 Method 90601. TDS (SM2540CV TSS (SM2540D1
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

VaMHatirm Area Pr»mmontc

1. Technical holding times A Sampling dates: Vi/ /if

Ila. Initial calibration /A
1

lib. Calibration verification SiV

III. Blanks

IV Surrogate Spikes

V Matrix Spike/Matrix Spike Duplicates A (e&wo&LJo) rOS/D

VI. Duplicates A \ y Oup

VII. Laboratory control samples X.S

VIII. Sample result verification N

IX. Overall assessment of data A

X. Field duplicates
Y1 PialH hlankc Sw'

©WN. ^ -/4'3 C RoqofeiAS}
Note: A = Acceptable ND = No compounds detected D = Duplicate

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

Validated Samples:

1 M-122B 11 9 (*>Ly 21 31

2 12 22 32

3 13 23 33

4 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

Notes:

22285F6W.wpd



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

LDC #: 22285 f"3 
SDG #: See Cover

All circled methods are applicable to each sample.

Page.^;__of'
Reviewer:

2nd reviewer:

Samnlft ID Wlatriv Parampfpr

l k/ (AliTpH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CRX—

Aik pH Br Cl NO, NO, S04 NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr* T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6+ T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr®* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr8* T-P MBAS TDS TSS Cond CIO, CIO.

Comments:.
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LDC Report# 22285A8

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

November 22 through November 26, 2009

January 8, 2010

Soil

Total Petroleum Hydrocarbons as Extractables 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906056

Sample Identification

RSAQ8-10BSPLP2 
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP2 
RSAQ8-31BSPLP3 
SA34-10BSPLP2 
SA34-10BSPLP3 
SA34-31BSPLP2 
SA34-31BSPLP3

Samples in this SDG unden/vent SPLP extraction
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Introduction

This data review covers 8 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8015B for 
Total Petroleum Hydrocarbons (TPH) as Extractables.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration of compounds was performed as required by the method.

The percent relative standard deviations (%RSD) of calibration factors for all compounds 
were less than or equal to 20.0% .

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent differences 
(%D) of amounts in continuing standard mixtures were within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as extractable contaminants were found in the method blanks.

No field blanks were identified in this SDG.

IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits.

b. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG.

c. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.
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V. Target Compound Identification

All target compound identifications were within validation criteria.

VI. Project Quantitation Limit

All project quantitation limits were within validation criteria.

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906056 All compounds reported below the PQL. J (all detects) A

VII. System Performance

The system performance was acceptable.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\22285A8.TR4 5



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary - SDG
R0906056

SDG Sample Compound Flag Aor P Reason

R0906056 RSAQ8-10BSPLP2 All compounds reported below J (all detects) A Project Quantitation
RSAQ8-10BSPLP3 
RSAQ8-31BSPLP2 
RSAQ8-31BSPLP3 
SA34-10BSPLP2 
SA34-10BSPLP3 
SA34-31BSPLP2 
SA34-31BSPLP3

the PQL Limit (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data Qualification
Summary - SDG R0906056

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification
Summary - SDG R0906056

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22285A8__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906056__________ Stage 4
Laboratory: Columbia Analytical Services

METHOD: GC TPH as Extractables (EPA SW 846 Method 8015B)

Date: I a A) 
Page: ^ of ) 

Reviewer: gyi 
2nd Reviewer: i___

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlatinn Area Comments

I. Technical holding times A Sampling dates: ^ 2. — ”2-^

ila. Initial calibration .. A
lib. Calibration verification/ICV pf CC^)Ac4 ^ 2-0'^

III. Blanks h
IVa. Surrogate recovery A
IVb. Matrix spike/Matrix spike duplicates ki CA/) s Kfl-O

IVc. Laboratory control samples A /D

V. Target compound identification A
VI. Compound Quantitation and CRQLs A
VII. System Performance A

VIII. Overall assessment of data A
IX. Field duplicates u
X. Field blanks i\l

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

i ^ RSAQ8-10BSPLP2 TT ^ <5 4 raj- 21 31

2 t RSAQ8-10BSPLP3 12 > 22 32
• f
3 RSAQ8-31BSPLP2 ?3 ’ Shpa- - Nk!

»/o-
23

/
33

'4 ’ RSAQ8-31BSPLP3 14 r - hlk f
l»/»

24
l

34
- 2­
5 SA34-10BSPLP2 15 V 35
- > 
6 SA34-10BSPLP3 16 y

<
36

' >
7 SA34-31BSPLP2 17 27 37
e. 'S'
8 SA34-31BSPLP3 18 28 38

9 19 29 39

10 20 30 40

Notes:

22285A8W.wpd



VALIDATION FINDINGS CHECKLIST Page: \ of~y
Reviewer: Sfl

2nd Reviewer: ^^

LDC#: SC
SDG #:________S^Ux^Y

Method: GC HPLC

Validation Area Yes No NA Findings/Comments

I Ter-hnical hoi linq times

All technical holding times were met.

Cooler temperature criteria was met.

II Imtnl -ahhntion

Did the laboratory perform a 5 point calibration prior to sample analysis?

Were all percent relative standard deviations (%RSD) < 20%?

Was a curve fit used for evaluation?

Did the initial calibration meet the curve fit acceptance criteria of > 0.990?

Were the RT windows properly established?

IV Continuing -alibrahon

Was a continuing calibration analyzed daily?

Were all percent differences (%D) < 20%.0 or percent recoveries 80-120%?

Were all the retention times within the acceptance windows?

V. Blanks

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 v/orksheet. y

VI Sjrroqatr- spikes

Were all surrogate %R within the 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?

VII fi’itnv sp'ke'M 'tnv spike di'i I'lih ••

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. /■

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? /

VIII Laboratory control samples

Was an LCS analyzed for this SDG?

Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the QC limits?

-

IX Regional Quality Assurance and Quality Control
0

Were performance evaluation (PE) samples performed? J
Were the oerformance evaluation (PEI samples within the acceptance limits? /

GC_HPLC-SW2.wpd version 1.0



VALIDATION FINDINGS CHECKLISTLDC#: q
SDG #: j Cnrr*~/

Pager^of ^
Reviewer:

2nd Reviewer: V,—-

Validation Area Yes No NA Findings/Comments

X. Target compound identification s'
Were the retention times of reported detects within the RT windows?

s'

XI Compound quantitation/CROLs

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions 
and dry weight factors applicable to level IV validation? /

/

XII System performance

System performance was found to be acceptable. /

XIII Overa'I assessment of data

Overall assessment of data was found to be acceptable. y

XIV Flrld duplicntus

Field duplicate pairs were identified in this SDG. /

Target compounds were detected in the field duplicates.
/

XV Field blanks

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.
S

GC_HPLC-SW2.wpd version 1.0
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LDC Report# 22285B8

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

Collection Date: October 22 through October 23, 2009

LDC Report Date: January 8, 2010

Matrix: Soil/Water

Parameters: Total Petroleum Hydrocarbons as Extractables

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906081

Sample Identification

EB102209-S01 A3 RSAP8-10B
SA112-0.5B RSAP8-25B
SA112-10B RSAP8-40B
SA112-20B SA112-0.5BMS
SA112-34B SA112-0.5BMSD
RSAQ8-0.5B RSAR8-34BMS
RSAQ8-10B
RSAQ8-22B
RSAQ8-31B
RSAQ8-34B
SA132-0.5B
SA132-10B
SA132009-1 OB 
SA132-20B
SA132-34B
RSAR8-0.5B
RSAR8-10B
RSAR8-20B
RSAR8-34B
RSAP8-0.5B

RSAR8-34BMSD

V:\LOGIN\TRONOXNG\22285B8.TR3 1



Introduction

This data review covers 26 soil samples and one water sample listed on the cover 
sheet including dilutions and reanalysis as applicable. The analyses were per ERA SW 
846 Method 8015B for Total Petroleum Hydrocarbons (TPH) as Extractables.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOXNG\22285B8.TR3 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.

V:\LOGIN\TRONOXNG\22285B8.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration of compounds was performed as required by the method.

The percent relative standard deviations (%RSD) of calibration factors for all compounds 
were less than or equal to 20.0% .

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent differences 
(%D) of amounts in continuing standard mixtures were within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as extractable contaminants were found in the method blanks.

Sample EB102209-S01A3 was identified as an equipment blank. No total petroleum 
hydrocarbons as extractable contaminants were found in this blank.

Sample FB082809-SO (from SDG R0904894) was identified as a field blank. No total 
petroleum hydrocarbons as extractable contaminants were found in this blank with the 
following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB082809-SO 8/28/09 Diesel range organics 110 ug/L All soil samples in SDG R0906081

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified.

V:\LOGIN\TRONOXNG\22285B8.TR3 4



IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits.

b. 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.

c. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

V. Target Compound Identification 

Raw data were not reviewed for this SDG.

VI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906081 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. System Performance

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples SA132-10B and SA132009-1 OB were identified as field duplicates. No total 
petroleum hydrocarbons as extractables were detected in any of the samples.

V:\LOGIN\TRONOXNG\22285B8.TR3 5



Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary - SDG
R0906081

SDG Sample Compound Flag Aor P Reason (Code)

R0906081 EB102209-S01 A3
SA112-0.5B
SA112-10B
SA112-20B
SA112-34B
RSAQ8-0.5B
RSAQ8-10B 
RSAQ8-22B
RSAQ8-31B 
RSAQ8-34B
SA132-0.5B
SA132-10B
SA132009-10B 
SA132-20B
SA132-34B
RSAR8-0.5B
RSAR8-10B
RSAR8-20B
RSAR8-34B
RSAP8-0.5B
RSAP8-10B
RSAP8-25B
RSAP8-40B

All compounds reported 
below the PQL.

J (all detects) A Project Quantitation
Limit (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data Qualification
Summary - SDG R0906081

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Equipment Blank Data
Qualification Summary - SDG R0906081

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification
Summary - SDG R0906081

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22285B8__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0906081__________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: GC TPH as Extractables (ERA SW 846 Method 8015B)

Date:
Page: 1 of__l

Reviewer:
2nd Reviewer: ,

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Comments

1. Technical holding times A Sampling dates: ~ <j-

Ha. Initial calibration A
/

lib. Calibration verification/ICV Pr CM Am £20 1

III. Blanks h
IVa. Surrogate recovery h
IVb. Matrix spike/Matrix spike duplicates A

IVc. Laboratory control samples A ICS. /b

V. Target compound identification N

VI. Compound Quantitation and CRQLs N

VII. System Performance N

VIII. Overall assessment of data A
IX. Field duplicates KsV i? -= /2

X. Field blanks ShJ Tl FE>- FlbWHcq-sd (Xot)0<t2M)

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: f S&i /

T EB102209-S01A3 w 11 SA132-0.5B £ 21 RSAP8-10B > 31 I

2 SA112-0.5B s 12 SA132-10B V 22 RSAP8-25B 32 ^ ' **U*is- 1

3 SA112-10B 13 SA132009-1 OB V 23 RSAP8-40B 33 i J-

4 SA112-20B 14 SA132-20B 24 SA112-0.5BMS 34

5 SA112-34B 15 SA132-34B 25 SA112-0.5BMSD 35

6 RSAQ8-0.5B 16 RSAR8-0.5B 26 RSAR8-34BMS 36

7 RSAQ8-10B 17 RSAR8-10B 27 RSAR8-34BMSD > / 37

8 RSAQ8-22B 18 RSAR8-20B 28 38

9 RSAQ8-31B 19 RSAR8-34B 29 39

10 RSAQ8-34B \ t 20 RSAP8-0.5B V / 30 40

Notes:
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LDC Report# 22285C8

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

October 28, 2009

January 8, 2010

Soil

Total Petroleum Hydrocarbons as Extractables 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906191

Sample Identification

RSAS8-0.5B
RSAS8-10B
RSAS8-25B
RSAS8-35B
RSAS8-35BMS
RSAS8-35BMSD
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Introduction

This data review covers 6 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 8015B for 
Total Petroleum Hydrocarbons (TPH) as Extractables.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration of compounds was performed as required by the method.

The percent relative standard deviations (%RSD) of calibration factors for all compounds 
were less than or equal to 20.0% .

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent differences 
(%D) of amounts in continuing standard mixtures were within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as extractable contaminants were found in the method blanks.

Sample FB082809-SO (from SDG R0904894) was identified as a field blank. No total 
petroleum hydrocarbons as extractable contaminants were found in this blank with the 
following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB082809-SO 8/28/09 Diesel range organics 110 ug/L All samples in SDG R0906191

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified.

IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits.

V:\LOGIN\TRONOXNG\22285C8.TR3 4



b. 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.

c. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

V. Target Compound Identification 

Raw data were not reviewed for this SDG.

VI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0906191 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. System Performance

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary - SDG
R0906191

SDG Sample Compound Flag AorP Reason (Code)

R0906191 RSAS8-0.5B
RSAS8-10B
RSAS8-25B
RSAS8-35B

All compounds reported 
below the PQL

J (all detects) A Project Quantitation
Limit (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data Qualification
Summary - SDG R0906191

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification
Summary - SDG R0906191

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 22285C8__________  VALIDATION COMPLETENESS WORKSHEET Date:
SDG #: R0906191__________ Stage 2B Page: l of /
Laboratory: Columbia Analytical Services Reviewer: 3/6

2nd Reviewer: i ^
METHOD: GC TPH as Extractables (EPA SW 846 Method 8015B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlatinn Area Comments

1. Technical holding times A Sampling dates: \0 /o^

Ila. Initial calibration ft
lib. Calibration verification/ICV A 0(a) /\W 0 2t>~\

III. Blanks A

IVa. Surrogate recovery ft
IVb. Matrix spike/Matrix spike duplicates ft
IVc. Laboratory control samples A Us. /£>

V. Target compound identification N

VI. Compound Quantitation and CRQLs N

VII. System Performance N

VIII. Overall assessment of data A
IX. Field duplicates ki

X. Field blanks FB>0gM0')-SZ> tKO'114 844 }

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples:
Sci)

V
1 RSAS8-0.5B 11 21 31

2" RSAS8-10B 12 22 32

3 RSAS8-25B 13 23 33

4 RSAS8-35B 14 24 34

5 RSAS8-35BMS 15 25 35

6 RSAS8-35BMSD 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

22285C8W.wpd
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LDC Report# 22285E8

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

November 5, 2009

January 8, 2010

Soil

Total Petroleum Hydrocarbons as Extractables 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0906403

Sample Identification

SA77-0.5B
SA77-10B
SA77009-10B
SA77-0.5BMS
SA77-0.5BMSD
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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 8015B for 
Total Petroleum Hydrocarbons (TPH) as Extractables.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (June 2008) 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.

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives or false 
negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the potential 
bias. False positives or false negatives are unlikely to have been reported.

U Indicates the compound or analyte was analyzed for but not detected at or above the 
stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of false 
negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

B The analytical result may be a false positive totally attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JB The analytical result may be biased high and partially attributable to blank contamination. 
This qualifier is applicable to radiochemistry analysis only.

JK The analytical result is an estimated maximum possible concentration (EMPC).

X The analytical result is not used for reporting because a more accurate and precise result
is reported in its place.

J-TDS The analytical result is estimated based on failure of the Total Dissolved Solids (TDS) 
correctness check performed in accordance with the Standard Method 1030E.

J-CAB The analytical result is estimated based on failure of the cation-anion balance correctness 
check performed in accordance with Standard Method 1030E.

J-TDS & CAB The analytical result is unreliable based on the failure of the cation-anion balance 
and TDS correctness check performed in accordance with standard Method 
1030E.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore qualification was 
not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration of compounds was performed as required by the method.

The percent relative standard deviations (%RSD) of calibration factors for all compounds 
were less than or equal to 20.0% .

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent differences 
(%D) of amounts in continuing standard mixtures were within the 20.0% QC limits.

The percent difference (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as extractable contaminants were found in the method blanks.

Sample FB082809-SO (from SDG R0904894) was identified as a field blank. No total 
petroleum hydrocarbons as extractable contaminants were found in this blank with the 
following exceptions:

Field Blank ID
Sampling

Date Compound Concentration Associated Samples

FB082809-SO 8/28/09 Diesel range organics 110 ug/L All samples in SDG R0906403

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified.

IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits.
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b. 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.

c. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

V. Target Compound Identification 

Raw data were not reviewed for this SDG.

VI. Project Quantitation Limit

All compounds reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0906403 All compounds reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VII. System Performance

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples SA77-10B and SA77009-10B were identified as field duplicates. No total 
petroleum hydrocarbons as extractables were detected in any of the samples.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary - SDG
R0906403

SDG Sample Compound Flag A or P Reason (Code)

R0906403 SA77-0.5B
SA77-10B
SA77009-10B

All compounds reported 
below the PQL.

J (all detects) A Project Quantitation
Limit (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data Qualification
Summary - SDG R0906403

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification
Summary - SDG R0906403

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 22285E8__________  VALIDATION COMPLETENESS WORKSHEET Date:
SDG #: R0906403__________ Stage 2B Page: 1 of )
Laboratory: Columbia Analytical Services Reviewer: cSVy.

2nd Reviewer: ^ _
METHOD: GC TPH as Extractables (EPA SW 846 Method 8015B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

X/alirlatinn Area CnmmAnts

I. Technical holding times A Sampling dates: 1) C /& £)

Ila. Initial calibration h
lib. Calibration verification/ICV A CCaI /\W ^ St \

III. Blanks 4
IVa. Surrogate recovery A
IVb. Matrix spike/Matrix spike duplicates

n
A

IVc. Laboratory control samples /vr /b

V. Target compound identification N

VI. Compound Quantitation and CRQLs N

VII. System Performance N

VIII. Overall assessment of data ft
IX. Field duplicates hip 1? = V

X. Field blanks £v\l Fib = Fe-0$ 2% ci\rSo

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 SA77-0.5B 11 21 31

2 SA77-10B 0 12 22 32

3 SA77009-10B J) 13 23 33

4 SA77-0.5BMS 14 24 34

5 SA77-0.5BMSD 15 25 35

6 \oc4tz~tob 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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