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Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

June 16 through June 23, 2008

September 17, 2009

Water

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R2844538

Sample Identification

PB061608B
PC-40B
H-48B
MC-66BD
MC-65B
MC-66B
PC-37B
PC-72B
M-94BX
MC-62B

An asterisk (*) will be placed in the margin 
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Revision 1

Introduction

This data review covers 10 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA Method 120.1 for 
Conductivity, ERA Method 218.6 for Hexavalent Chromium, ERA Method 350.1M for 
Ammonia as Nitrogen, ERA Method 365.1 for Total Phosphorus, ERA SW 846 Method 
9012 for Total Cyanide, ERA SW 846 Method 9040 for pH, ERA SW 846 Method 9056 
for Bromide, Chloride, Nitrate as Nitrogen, Nitrite as Nitrogen, and Sulfate, ERA SW 
846 Method 9060 for Total Organic Carbon, Standard Method 2320B for Alkalinity, 
Standard Method 2540C for Total Dissolved Solids, Standard Method 2540D for Total 
Suspended Solids, and Standard Method 5540C for Surfactants.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review^/alidation (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 IX.

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

‘Indicates change as the result of report review. SDG R2844538 2 V:\LOGIN\TRONOXNG\21257A6.RV1
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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.

indicates change as the result of report review. SDG R2844538 3 V:\LOGIN\TRONOXNG\21257A6.RV1
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*1. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Sample Analyte

Total Time From 
Sample Collection 

Until Analysis

Required Holding Time 
From Sample Collection 

Until Analysis Flag AorP

PB061608B Conductivity 39 days 28 days J- (all detects)
UJ (all non-detects)

P

PC-40B Conductivity 37 days 28 days J- (all detects)
UJ (all non-detects)

P

H-48B Conductivity 36 days 28 days J- (all detects)
UJ (all non-detects)

P

MC-66BD
MC-65B
MC-66B
PC-37B

Conductivity 35 days 28 days J- (all detects)
UJ (all non-detects)

P

PC-72B
M-94BX
MC-62B

Conductivity 32 days 28 days J- (all detects)
UJ (all non-detects)

P

*H-48B Ammonia as N

Nitrate as N

35 days

53 hours

28 days

48 hours

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

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

A

*H-48B Nitrite as N 99.25 hours 48 hours J- (all detects)
R (all non-detects)

A

MC-66B Nitrite as N 75.5 hours 48 hours J- (all detects)
UJ (all non-detects)

A

MC-66BD Nitrite as N 73.75 hours 48 hours J- (all detects)
UJ (all non-detects)

A

MC-65B Nitrite as N 74 hours 48 hours J- (all detects)
UJ (all non-detects)

A

PC-37B Nitrite as N 76.5 hours 48 hours J- (all detects)
UJ (all non-detects)

A

*Corrected analyte.

*AII samples were received in good condition with the following exceptions:

‘Indicates change as the result of report review. SDG R2844538 4 V:\LOGIN\TRONOXNG\21257A6.RV1
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Sample Analyte Finding Criteria Flag Aor P

H-48B Total cyanide Sample pH reported at Sample must be J- (all detects) P
approximately 5 upon receipt preserved at pH >12. R (all non-detects)
by the laboratory.

MC-65B Total cyanide Sample pH reported at Sample must be J- (all detects) P
approximately 10 upon receipt preserved at pH >12. R (all non-detects)
by the laboratory.

* Added sample H-48B to finding for total cyanide.

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.

Sample FB062408GWAREA1 (from SDG R2844650) 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

FB062408GWAREA1 6/24/08 Conductivity 1.96 umhos/cm PC-40B
PH 5.87 S.U. H-48B

MC-66BD
MC-65B
MC-66B
PC-37B
PC-72B

" M-94BX
MC-62B

Sample PB061608B was identified as a pump blank. No contaminant concentrations 
were found in this blank with the following exceptions:

‘Indicates change as the result of report review. SDG R2844538 5 V:\LOGIN\TRONOXNG\21257A6.RV1
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Pump Blank ID
Sampling

Date Analyte Concentration Associated Samples

PB061608B 6/16/08 Total alkalinity 2.90 mg/L PC-40B
Bicarbonate alkalinity 2.90 mg/L H-48B
Conductivity 1.65 umhos/cm MC-66BD
pH 6.07 S.U. MC-65B

MC-66B
PC-37B
PC-72B
M-94BX
MC-62B

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

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

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 Total suspended solids 74.1 (80-120) MC-66BD J- (all detects) P
MC-65B UJ (all non-detects)
MC-66B
PC-37B

VII. Sample Result Verification and Project Quantitation Limit

The QAPP PQLs were met with the following exceptions:

‘Indicates change as the result of report review. SDG R2844538 6 V:\LOGIN\TRONOXNG\21257A6.RV1
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Sample Analyte Finding Criteria Flag AorP

All samples in SDG Nitrite as N Laboratory reporting limit PQL should be reported at 0.01 None P
R2844538 reported at 0.05 mg/L. mg/L per the QAPP.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R2844538 All analytes reported below the PQL. J (all detects) A

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 MC-66B and MC-66BD 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 AorP‘MC-66BD *MC-66B

Ammonia as N 0.646 mg/L 0.0500U mg/L - 0.596 (<0.0500) J (all detects)
UJ (all non-detects)

A

Bicarbonate alkalinity 94.7 mg/L 93.3 mg/L 1 (<30) - - -

Total alkalinity 94.7 mg/L 93.3 mg/L 1 (<30) - - -

Bromide 1.41 mg/L 1.88 mg/L 29 (<30) - - -

Chloride 2210 mg/L 2220 mg/L 0 (<30) - - -

Conductivity 10700 umhos/cm 10600 umhos/cm 1 (<30) - - -

Hexavalent chromium 0.634 mg/L 0.106 mg/L 143 (<30) - J (all detects) A

Nitrate as N 33.3 mg/L 32.1 mg/L 4 (<30) - - -

‘Indicates change as the result of report review. SDG R2844538 7 V:\LOGIN\TRONOXNG\21257A6.RV1
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorP♦MC-66BD *MC-66B

PH 7.46 S.U. 7.44 S.U. 0 (<30) - - -

Sulfate 2220 mg/L 2220 mg/L 0 (<30) - - -

Surfactants 0.292 mg/L 0.751 mg/L 88 (<30) - J (all detects) A

Total cyanide 0.0200U mg/L 0.0379 mg/L - 0.0179 (<0.0200) - -

Total dissolved solids 8530 mg/L 8040 mg/L 6 (<30) - - -

Total organic carbon (AVG) 2.27 mg/L 1.71 mg/L - 0.56 (<1.0) - -

Total phosphorus 0.0832 mg/L 0.0500U mg/L - 0.0332 (<0.0500) - -

Total suspended solids 77.7 mg/L 42.3 mg/L 59 (<30) - J (all detects) A

‘Indicates change as the result of report review. SDG R2844538 8 V:\LOGIN\TRONOXNG\21257A6.RV1
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*Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R2844538

SDG Sample Analyte Flag AorP Reason (Code)

R2844538 PB061608B Conductivity J- (all detects) P Technical holding times
PC-40B
H-48B
MC-66BD
MC-65B
MC-66B
PC-37B
PC-72B
M-94BX
MC-62B

UJ (all non-detects) (h)

‘R2844538 H-48B Ammonia as N J- (all detects) A Technical holding times
UJ (all non-detects) (h)

Nitrate as N J- (all detects)
UJ (all non-detects)

‘R2844538 H-48B Nitrite as N J- (all detects) A Technical holding times
R (all non-detects) (h)

R2844538 MC-66B Nitrite as N J- (all detects) A Technical holding times
MC-66BD
MC-65B
PC-37B

UJ (all non-detects) (h)

R2844538 H-48B Total cyanide J- (all detects) P Sample condition
MC-65B R (all non-detects) (preservation) (pH)

R2844538 MC-66BD Total suspended solids J- (all detects) P Laboratory control
MC-65B
MC-66B
PC-37B

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

R2844538 PB061608B
PC-40B
H-48B
MC-66BD
MC-65B
MC-66B
PC-37B
PC-72B
M-94BX
MC-62B

Nitrite as N None P Sample result verification

‘Indicates change as the result of report review. SDG R2844538 9 V:\LOGIN\TRONOXNG\21257A6.RV1
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SDG Sample Analyte Flag Aor P Reason (Code)

R2844538 PB061608B
PC-40B
H-48B
MC-66BD
MC-65B
MC-66B
PC-37B
PC-72B
M-94BX
MC-62B

All analytes reported below 
the PQL.

J (all detects) A Sample result verification 
(PQL) (sp#)

R2844538 MC-66B
MC-66BD

Ammonia as N J (all detects)
UJ (all non-detects)

A Field duplicates 
(Difference) (fd)

R2844538 MC-66B
MC-66BD

Hexavalent chromium 
Surfactants
Total suspended solids

J (all detects)
J (all detects)
J (all detects)

A Field duplicates (RPD)
(fd)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R2844538

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R2844538

No Sample Data Qualified in this SDG

‘Indicates change as the result of report review. SDG R28445381 0 V:\LOGIN\TRONOXNG\21257A6.RV1



Tronox Northgate Henderson
LDC#: 21257A6__________ VALIDATION COMPLETENESS WORKSHEET Date:
SDG #: R2844538__________
Laboratory: Columbia Analytical Services

/
METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-N (EPA Method 350.1 MV Bromide. Chloride. Nitrate-N. Nitrite-N. Sulfate 
(ERA SW846 Method 9056). xjonductivitv (ERA Method 120.1 t.^vanide (ERA SW846 Method 9012) "Hexavalent Chromium 
(ERA Method 218.6). pH (ERA SW846 Method 9040), Surfactants (SM5540C): Total Phosphorus (ERA Method 365.1). TDS
(SM2540CV TSS (SM2540DV TOC (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. -

Stage 2B Page: /of } ‘ 
Reviewer:

2nd Reviewer: 0L

Validation Area (Tommantc

I. Technical holding times 4, Vs/ Sampling dates: ^ flb — (>

Ila. Initial calibration A
I lb. Calibration verification /V
III. Blanks A
IV Matrix Spike/Matrix Spike Duplicates V

V Duplicates 7 ’ r 1

VI. Laboratory control samples Vc-y

VII. Sample result verification fvJ
VIII. Overall assessment of data /V

IX. Field duplicates If, t )
Y PiolH hlsmlrc <>*/ C f . Tfc-TRCi'rWt'CfVtrl/lZrA )

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

C 5*7 Ki&f-ftxpj

Validated Samples: fa-

1 PB061608B 11 21 31

2 PC-40^B 12 22 32

3 H-48B 13 23 33

4/ MC-^66BD 14 24 34

5 MC-65B 15 25 35

6v/ MC-66B 16 26 36

7 PC-37B 17 27 37

8 PC-72B 18 28 38
/9 M-94By 19 29 39
10 MC-62B 20 30 40

footes: >V i^v -ft ^

WET.wpd



LDC#: validation findings worksheet
SDG Ik Ui Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:__( of /
Reviewer: ^^

2nd reviewer:________

<?amnlf> IH MafriY Paramptor

^Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr5* T-P MBAS TDS TSS Cond/ciO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cl** 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 CH* 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 Cf* 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 Ct* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cl®* 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 Cl* 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 Ci®* 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 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 Cr^ T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Ci®" 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.

Comments:

Tronox_B,wpd



LDC #: v| 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page:.
Reviewer: V'---''

2nd reviewer:
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LDC #: -rMPd* 
SDG #:

VALIDATION FINDINGS WORKSHEET
Technical Holding Times

Page: /l'of
Reviewer:

2nd reviewer: 01 ^

Jl sircled dates have exceeded the technical holding time.
OTvN)N/A Were all samples preserved as applicable to each method ?

Method: f'Jfr
’ .

Qof'3-
Parameters: WDi-aI OiJ

Technical holding time: 4<?U~ MV

Sample ID
Sampling

date
Analysis

date
Analysis
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Analysis

date

.... 11 »5--
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Page: t of !
Reviewer: C-—--

2nd Reviewer:

f^M NA Were field duplicate pairs identified in this SDG?
NA Were target analytes detected in the field duplicate pairs?

LDC#: 21257A6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field DupHcates

Inorganics, Method See Cover

Analyte

Concentration (mg/L)
RPD (s30) Difference Limits

Qualification 
(Parent only)

Ammonia as N 0.646 0.0500U 0.596 (sO.0500) J/UJ/A

Bicarbonate Alkalinity 94.7 93.3 1

Total Alkalinity 94.7 93.3 1

Bromide 1.41 1.88 29

Chloride 2210 2220 0

Conductivity (umhos/cm) 10700 10600 1

Hexavalent Chromium 0.634 0.106 143 Jdet/A

Nitrate as N 33.3 32.1 4

pH (S.U.) 7.46 7.44 0

Sulfate 2220 2220 0

Surfactants 0.292 0.751 88 Jdet/A

Total Cyanide 0.0200U 0.0379 0.0179 (sO.0200)

TDS 8530 8040 6

TOC AVG 2.27 1.71 0.56 (sl-0)

Total Phosphorus 0.0832 0.0500U 0.0332 (iO.OSOO)

TSS 77.7 42.3 59 Jdet/A

V:\FIELD DUPLICATES\FDJnorganic\21257A6.wpd



LDC Report# 21257B6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase 
Henderson, Nevada

June 24 through June 27, 2008

September 4, 2009

Water

Wet Chemistry 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R2844650

Sample Identification

M-44B M-7BBDUP
H-49AB M-5ABDL
FB062408GWAREA1 M-61BDL
MC-45B
MC-53B
M-23B
MC-97B
MC-94B
MW-16B
M-5AB
EB062608GW3
M-61B
M-88BB
M-7BB
M-67B
M-6AB
M-57AB
M-95B
M-68B
M-7BBMS

Investigation,

V:\LOGIN\TRONOXNG\21257B6.TR4 1



Introduction

This data review covers 23 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA Method 120.1 for 
Conductivity, ERA Method 218.6 for Hexavalent Chromium, ERA Method 350.1M for 
Ammonia as Nitrogen, ERA Method 365.1 for Total Phosphorus, ERA SW 846 Method 
9012 for Total Cyanide, ERA SW 846 Method 9040 for pH, ERA SW 846 Method 9056 
for Bromide, Chloride, Nitrate as Nitrogen, Nitrite as Nitrogen, and Sulfate, ERA SW 
846 Method 9060 for Total Organic Carbon, Standard Method 2320B for Alkalinity, 
Standard Method 2540C for Total Dissolved Solids, Standard Method 2540D for Total 
Suspended Solids, and Standard Method 5540C for Surfactants.

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 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 with the following exceptions:

Sample Analyte

Total Time From 
Sample Collection 

Until Analysis

Required Holding Time 
From Sample Collection 

Until Analysis Flag Aor P

M-5ABDL
M-61BDL

Surfactants 5 days 48 hours J- (all detects)
R (all non-detects)

A

MC-94B PH 50.25 hours 48 hours J (all detects)
UJ (all non-detects)

P

M-44B
H-49AB
FB062408GWAREA1

Conductivity 31 days 28 days J- (all detects)
UJ (all non-detects)

P

MC-45B
MC-53B
M-23B
MC-97B
MC-94B

Conductivity 30 days 28 days J- (all detects)
UJ (all non-detects)

P

MW-16B
M-5AB
EB062608GW3
M-61 B
M-88BB
M-7BB
M-7BBDUP

Conductivity 29 days 28 days J- (all detects)
UJ (all non-detects)

P

All samples were received in good condition with the following exceptions:

Sample Analyte Finding Criteria Flag A or P

H-49AB Total cyanide Sample pH reported at Sample must be J- (all detects) P
MC-94B approximately 10 upon receipt preserved at pH >12. R (all non-detects)

by the laboratory.

MW-16B Total cyanide Sample pH reported at Sample must be J- (all detects) P
M-5AB approximately 8 upon receipt preserved at pH >12. R (all non-detects)

by the laboratory.

M-6AB Total cyanide Sample pH reported at Sample must be J- (all detects) P
M-7BBMS approximately 9 upon receipt preserved at pH >12. R (all non-detects)
M-7BBDUP by the laboratory.

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

Sample EB062608GW3 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

EB062608GW3 6/26/08 Chloride 0.478 mg/L MW-16B
Conductivity 4.95 umhos/cm M-5AB
PH 6.17 S.U.

Sample FB062408GWAREA1 was identified as a field blank. No contaminant 
concentrations were found in this blank with the following exceptions:

Sampling
Field Blank ID Date Analyte Concentration Associated Samples

FB062408GWAREA1 6/24/08 Conductivity 1.96 umhos/cm M-44B
PH 5.87 S.U. H-49AB

MC-45B
MC-53B
M-23B
MC-97B
MC-94B
MW-16B
M-5AB
M-61B
M-88BB
M-7BB
M-67B
M-6AB
M-57AB
M-95B
M-68B

Sample PB061608B (from SDG R2844538) was identified as a pump blank. No 
contaminant concentrations were found in this blank with the following exceptions:
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Sampling
Pump Blank ID Date Analyte Concentration Associated Samples

PB061608B 6/16/08 Total alkalinity 2.90 mg/L M-44B
Bicarbonate alkalinity 2.90 mg/L H-49AB
Conductivity 1.65 umhos/cm MC-45B
PH 6.07 S.U. MC-53B

M-23B
MC-97B
MC-94B
MW-16B
M-5AB
M-61 B
M-88BB
M-7BB
M-67B
M-6AB
M-57AB
M-95B
M-68B

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

IV. Matrix Spike/Matrix Spike Duplicates

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

M-7BBMS 
(M-61 B
M-88BB
M-7BB)

Total cyanide 74 (75-125) J- (all detects)
UJ (all non-detects)

A

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification and Project Quantitation Limit

All sample result verifications were acceptable with the following exceptions:
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Sample Compound Finding Criteria Flag Aor P

M-5AB Surfactants Sample result exceeded Reported result should be J (all detects) A
M-61B calibration range. within calibration range.

*M-44B Hexavalent chromium Sample result exceeded Reported result should be J (all detects) A
calibration range. within calibration range.

*This sample was diluted but the dilution factor could not be verified through laboratory 
documentation and was classified as not quantitative.

The QAPP PQLs were met with the following exceptions:

Sample Analyte Finding Criteria Flag AorP

M-44B
H-49AB
FB062408GWAREA1
MC-45B
MC-53B
M-23B
MC-97B
MC-94B
MW-16B
M-5AB
EB062608GW3
M-61B
M-88BB
M-7BB
M-67B
M-6AB
M-57AB
M-95B
M-68B

Nitrite as N Laboratory reporting limit 
reported at 0.05 mg/L.

PQL should be reported at 0.01 
mg/L per the QAPP.

None P

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R2844650 All analytes reported below the PQL. J (all detects) A

VIII. 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:
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Sample Analyte Flag AorP

M-5AB Surfactants X A
M-61 B

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, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R2844650

SDG Sample Analyte Flag A or P Reason (Code)

R2844650 M-5ABDL Surfactants J- (all detects) A Technical holding times
M-61 BDL R (all non-detects) (h)

R2844650 MC-94B pH J (all detects) P Technical holding times
UJ (ail non-detects) (h)

R2844650 M-44B Conductivity J- (all detects) P Technical holding times
H-49AB
FB062408GWAREA1
MC-45B
MC-53B
M-23B
MC-97B
MC-94B
MW-16B
M-5AB
EB062608GW3
M-61 B
M-88BB
M-7BB

UJ (all non-detects) (h)

R2844650 H-49AB Total cyanide J- (all detects) P Sample condition
MC-94B
MW-16B
M-5AB
M-6AB

R (all non-detects) (preservation) (pH)

R2844650 M-61 B Total cyanide J- (all detects) A Matrix spike analysis
M-88BB
M-7BB

UJ (all non-detects) (%R) (m)

R2844650 M-5AB Surfactants J (all detects) A Sample result verification
M-61 B (e)

R2844650 M-44B Hexavalent chromium J (all detects) A Sample result verification 
(e)

V:\LOGIN\TRONOXNG\21257B6.TR4 9



SDG Sample Analyte Flag Aor P Reason (Code)

R2844650 M-44B
H-49AB
FB062408GWAREA1
MC-45B
MC-53B
M-23B
MC-97B
MC-94B
MW-16B
M-5AB
EB062608GW3
M-61 B
M-88BB
M-7BB
M-67B
M-6AB
M-57AB
M-95B
M-68B

Nitrite as N None P Sample result verification

R2844650 M-44B
H-49AB
FB062408GWAREA1
MC-45B
MC-53B
M-23B
MC-97B
MC-94B
MW-16B
M-5AB
EB062608GW3
M-61 B
M-88BB
M-7BB
M-67B
M-6AB
M-57AB
M-95B
M-68B
M-5ABDL
M-61 BDL

All analytes reported below 
the PQL

J (all detects) A Sample result verification 
(PQL) (sp)

R2844650 M-5AB
M-61B

Surfactants X A Overall assessment of 
data (o)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Wet Chemistry • Laboratory Blank Data Qualification Summary - SDG R2844650

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R2844650

No Sample Data Qualified in this SDG
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LDC #: 21257B6
SDG #: R2844650

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET

Stage 4
Laboratory: Columbia Analytical Services

vd
lisrfEPMETHOD: (Analyte) Alkalinity (SM2320B), AmmoniaTEPA Method 350.1 M). Bromide. Chloride. Nitrate-N. Nitrite-N. Sulfate4C'

\P~

Date: &/l0lA 
Page: 'V of ) 

Reviewer:
2nd Reviewer:

(ERA SW846 Method 9056). Conductivity (ERA Method 120.1). Cyanide (ERA SW846 Method 9012). Hexavalent Chromium 
(ERA Method 218.6). pH (ERA SW846 Method 9040). Surfactants (SM5540CL Total Phosphorus (ERA Method 365.1). TPS 
(SM2540CL TSS (SM2540D1. TOC (ERA 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.

Valirlatinn Araa rtnmments

I. Technical holding times V Sampling dates: ^ /wl iP 5 C? )^'r) 1

Ila. Initial calibration A
Mb. Calibration verification h
III. Blanks h

IV Matrix Spike/Matrix Spike Duplicates $\rJ \
V Duplicates

/ / v

VI. Laboratory control samples /V

VII. Sample result verification V

VIII. Overall assessment of data
1

IX. Field duplicates f/
Y PialH hlankc Cu/.... ....... ...... ...... ............................ . .. <■ 1 • ■ V / .TT-... ....

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: i

i M-44B 11 EB062608GW3 21 M-7BBDUP 31

2 H-49AB 12 M-61B 22 M-5ABDL 32

3 FB062408GWAREA1 13 M-88BB 23 M-61 BDL 33

4 MC-45B 14 M-7BB 24 34

5 MC-53B 15 M-67B 25 35

6 M-23B 16 M-6AB 26 36

7 MC-97B 17 M-57AB 27 37

8 MC-94B 18 M-95B 28 38

9 MW-16B 19 M-68B 29 39

10 M-5AB 20 M-7BBMS 30 40

Notes:

21257B6W.wpd



LOG # -v^h^4) . VALIDATION FINDINGS CHECKLIST
SDG #:

Page J_nf'J-*
Reviewer 

2nd Reviewer:3&

Methodllnorganics (EPA Method )jj

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

1/

y

Were the MS/MSO or duplicate relative percent differences (RPO) < 20% for 
waters and < 35% for soil samples? A control limit of < CROL(< ?X CRDL for sol) 
was used for samples that were < SX the CROL. including when only one of the 
<lup6cate sampte valuos were < 5X |he CBOL .

Was an CCS anaybed for this SOG?
sswp 9SSB

Was an CCS analyzed per extraction batch? /

Were the CCS percent recoveries (%R) and reiatlve percent dUference (RPO) 
within the 60-120% (85-115% for Method 300.0) QC limits? / __________________J

mmm
Were performance evaluation (PE) samples perfonned? /

T
tHx» poff/vmawro ouraln-aflnn /PP} tAjithin tfio

WETOEPA.IV version 1.0



LOC# 
SDG #:

VA( IDATION FINDINGS CHECKLIST Page:
Reviewer:

2nd Reviewer:

^of

Field blanks were identified in this SOG- l/,
Target analytes were detected in the field blanks. y

WETOEPAIV vwboo 1.0



LDC#: yQkjg VALIDATION FINDINGS WORKSHEET
SDG Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Reviewer: j—^
2nd reviewer: vt

Page:__f of /

.^amnlp ID Matrix Parameter

A4- /Aik pH Br Cl NO- NO, SO. NH, TOC CN Cr6" T-P MBAS IDS TSS Cond/dO, CIO,

✓ Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P^BASi) TDS TSS Cond CIO, CIO,

1/^0; >A Ai_ ^Alk^DH Br Cl NO, NO, SO.^SljO^ CN ©T^1 |SbA3> TDS TSS Cond CIO, CIO,

tk -y\ .1/ Aik ^Br Cl NO, NO, SO, NH, TOCfcfo Cr6* T-P MBAS (fDSxrSs)6ond^CIO, CIO,
5/ '----- -

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr5* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cl* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr5" 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 Cr* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr5* 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 Cr* 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 Cr* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr5* 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 Ci*+ 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 Cr* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cl* 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,

Comments:
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LDC#: v(X^frl°

-r- ' “
SDG #: <~aa /uv—^

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

s*')/Page:_
Reviewer: .

2nd reviewer:

AIJ, circled dates have exceeded the technical holding time.
)N/A Were all samples preserved as applicable to each method ? 
N/A

Method: msXV’O
Parameters: rl+
Technical holdinq time: lx)(\X

Sample ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier
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LDC
SDG ^

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page:
Reviewer: —

2nd reviewer:

AH circled dates have exceeded the technical holding time.
SHIk Were all samples preserved as applicable to each method ? 
N/A

Method: (v«v )

Parameters: CsfJ

Technical holding time: WL.

Sample ID
Sampling

date
Analysis

date
Analysis

date

0
Analysis

date
Analysis

date
Analysis

date Qualifier

1-^ 1

...... Chst^
- y
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LDC Report# 21257C6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

June 25 through June 26, 2008

August 24, 2009

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R2844666

Sample Identification

SA87-0.5B
SA87-10B
SA87-20B
SA87-30B
SA87-25B
SA180-0.5B
SA180-0.5BD
SA180-10B
SA180-20B
SA180-30B
SA57-0.5B
SA57-10B
SA57-20B
SA57-30B
SA57-10BD
SA87-10BMS
SA87-10BDUP
SA87-20BDUP
SA180-1 DBMS
SA180-10BDUP
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Introduction

This data review covers 20 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 350.1M for 
Ammonia as Nitrogen, EPA Method 365.1 for Total Phosphorus, EPA SW 846 Method 
7199 for Hexavalent Chromium, EPA SW 846 Method 9012 for Total Cyanide, EPA 
SW 846 Method 9045 for pH, EPA SW 846 Method 9056 for Bromide, Chloride, 
Nitrate as Nitrogen, Nitrite as Nitrogen, and Sulfate, Standard Method 2320B for 
Alkalinity, Standard Method 5540C for Surfactants, and Lloyd/Kahn 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 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 with the following exceptions:

Total Time From Required Holding Time
Sample Extraction From Sample Extraction

Sample Analyte Until Analysis Until Analysis Flag A or P

SA87-20B Nitrate as N 99.75 hours 48 hours J- (all detects)
R (all non-detects)

A

SA87-25B Nitrite as N 101.25 hours 48 hours J- (all detects)
R (all non-detects)

A

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.

ill. Blanks

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) 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 A or P

SA87-1 DBMS 
(SA87-0.5B
SA87-1 OB)

Chloride 149 (75-125) J+ (all detects) A

V:\LOGIN\TRONOXNG\21257C6.TR3 4



Spike ID 
(Associated 
Samples) Analyte %R (Limits) Flag A or P

SA87-1 DBMS 
(SA87-1 OB
SA87-30B)

Sulfate 54 (75-125) J- (all detects)
UJ (all non-detects)

A

SA87-10BMS
(SA87-0.5B
SA87-1 OB
SA87-25B)

Total alkalinity 23 (75-125) J- (all detects)
R (all non-detects)

A

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions:

DUP ID
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag Aor P

SA87-10BDUP
(SA87-0.5B
SA87-10B
SA87-20B
SA87-25B)

Total organic carbon 380 mg/Kg (<300) J (all detects)
UJ (all non-detects)

A

VI. Laboratory Control Samples

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

VII. Sample Result Verification and Project Quantitation Limit

The QAPP PQLs were met with the following exceptions:

Sample Analyte Finding Criteria Flag A or P

All samples in SDG Alkalinity Laboratory reporting limit PQL should be reported at 2 None P
R2844666 reported at 200 mg/Kg. mg/Kg per the QAPP.

All samples in SDG Nitrite as N Laboratory reporting limit PQL should be reported at 0.1 None P
R2844666 reported at 5.0 mg/Kg. mg/Kg per the QAPP.

All analytes reported below the PQL were qualified as follows:
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Sample Finding Flag AorP

All samples in SDG R2844666 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

The overall assessment of data was acceptable with the following exceptions:

Sample Compound Flag Aor P

SA87-25B Sulfate R A
SA180-30B
SA57-20B

The Sulfate results for the samples listed above were overdiluted.

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

IX. Field Duplicates

Samples SA180-0.5B and SA180-0.5BD and samples SA57-10B and SA57-10BD 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 A or PSA180-0.5B SA180-0.5BD

Bicarbonate alkalinity 399 mg/Kg 200 mg/Kg - 199 (<243) - -

Total alkalinity 421 mg/Kg 348 mg/Kg - 73 (<243) - -

Hexavalent chromium 0.463U mg/Kg 0.664 mg/Kg - 0.201 (<0.487) - -

Hexavalent chromium 0.463U mg/Kg 0.645 mg/Kg - 0.182 (£0.487) - -

PH 9.18 S.U. 9.37 S.U. 2 (<50) - - -

Sulfate 74.7 mg/Kg 95.5 mg/Kg 24 (<50) - - -

Total organic carbon 7900 mg/Kg 9550 mg/Kg 19 (<50) - - -

V:\LOGIN\TRONOXNG\21257C6.TR3 6



Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorPSA180-0.5B SA180-0.5BD

Total phosphorus 891 mg/Kg 1090 mg/Kg 20 (<50) - - -

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags A or PSA57-10B SA57-1OBD

Bicarbonate alkalinity 232 mg/Kg 216U mg/Kg - 16 (<218) - -

Total alkalinity 257 mg/Kg 240 mg/Kg - 17 (£218) - -

Chloride 21,8U mg/Kg 22.0 mg/Kg - 0.2 (<21.8) - -

PH 8.71 S.U. 8.65 S.U. 1 (<50) - - -

Sulfate 324 mg/Kg 311 mg/Kg 4 (<50) - - -

Total organic carbon 372 mg/Kg 463 mg/Kg - 91 (£300) - -

Total phosphorus 855 mg/Kg 841 mg/Kg 2 (£50) - - -
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R2844666

SDG Sample Analyte Flag AorP Reason (Code)

R2844666 SA87-20B Nitrate as N J- (all detects) A Technical holding times
R (all non-detects) (h)

R2844666 SA87-25B Nitrite as N J- (all detects) A Technical holding times
R (all non-detects) (h)

R2844666 SA87-0.5B Chloride J+ (all detects) A Matrix spike analysis
SA87-10B (%R) (m)

R2844666 SA87-10B Sulfate J- (all detects) A Matrix spike analysis
SA87-30B UJ (all non-detects) (%R) (m)

R2844666 SA87-0.5B Total alkalinity J- (all detects) A Matrix spike analysis
SA87-10B
SA87-25B

R (all non-detects) (%R) (m)

R2844666 SA87-0.5B Total organic carbon J (all detects) A Duplicate sample
SA87-10B
SA87-20B
SA87-25B

UJ (all non-detects) analysis (Difference) (Id)

R2844666 SA87-0.5B Alkalinity None P Sample result verification
SA87-10B
SA87-20B
SA87-30B
SA87-25B
SA180-0.5B
SA180-0.5 BD
SA180-10B
SA180-20B
SA180-30B
SA57-0.5B
SA57-10B
SA57-20B
SA57-30B
SA57-10BD

Nitrite as N None
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SPG Sample Analyte Flag AorP Reason (Code)

R2844666 SA87-0.5B
SA87-1 OB
SA87-20B
SA87-30B
SA87-25B
SA180-0.5B
SA180-0.5BD
SA180-10B
SA180-20B
SA180-30B
SA57-0.5B
SA57-10B
SA57-20B
SA57-30B
SA57-10BD

All analytes reported below 
the PQL

J (all detects) A Sample result verification 
(PQL) (sp)

R2844666 SA87-25B
SA180-30B
SA57-20B

Sulfate R A Overall assessment of 
data (o)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R2844666

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R2844666

No Sample Data Qualified in this SDG
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LDC #: 21257C6
SDG #: R2844666

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET

Stage 2B
Date: X/ulrf 

Page: l of / 
Reviewer:

2nd Reviewer: CL^-^
Laboratory: Columbia Analytical Services

METHOD: (Analyte) Alkalinitv/^M2320B). Ammonia-N (ERA Method 350.1 ML Bromide. Chloride. Nitrate-N. Nitrite-N. Sulfate 
(ERA SW846 Method 9056).^5vanide (ERA SW846 Method 9012), Hexavalent Chromium (EPA SW846 Method 7199), pH 
(ERA SW846 Method 9045). Surfactants (SM5540C). Total Phosphorus (ERA Method 365.1). TOC (Llovd/Kahn)_________

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 (Tnmmpnts

I. Technical holding times Sampling dates: i C f 1"/O'

Ila. Initial calibration A-

lib. Calibration verification A
III. Blanks

IV Matrix Spike/Matrix Spike Duplicates

V Duplicates
> ’ \

VI. Laboratory control samples h U>

VII. Sample result verification

VIII. Overall assessment of data /V
IX. Field duplicates w (t,7;

Y PiolH hlantrc 1*/

------------------  —^-,---------------------------------------------------------

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

1 SA87-0.5B 11 SA57-0.5B 21 31

2 SA87-10B 12" SA57-10B 22 32

3 SA87-20B 13^ SA57-20B 23 33

4 SA87-30B 14 SA57-30B 24 34
V5 SA87-25B 15 / SA57-10BD 25 35

6 1 SA180-0.5B 16 SA87-10BMS 26 36

7 SA180-0.5BD 17 SA87-1OBDUP 27 37

8 SA180-10B 18 SA87-20BDUP 28 38

SA180-20B 19 SA180-1 DBMS 29 39

SA180-30B 20 SA180-1 OBDUP 30 40

Notes:
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LDC#; VALIDATION FINDINGS WORKSHEET
SDG #: Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:_
Reviewer:.

2nd reviewer:

fof )

Aamplo IP Matriy ParamAter

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAs')IDS 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 GL NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO,

>°r (Alk) pHfiXci]® fcifsO^ (NH\ M Q y^fMBAsVDS TSS Cond CIO, CIO,

u )
^ y - jy -^7 ^ —-

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr* T-P MBAS TDS TSS Cond CIO, CIO,

1/ ^ > (®pH(Bi^a)fld NO, (sol ift fo^Tchl(Cr®)(T-^wlBAS^rDS TSS Cond CIO, CIO,

^H)Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,f
Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr5* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Ci 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 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 Cf* 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 Cf* T-P MBAS TDS TSS Cond CIO, CIO, '

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cf* 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 Cr3* 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 Cl* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Ci3* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Comments:
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LDC#: VALIDATION FINDINGS WORKSHEET Page: ( of f
SDG #: ^ Technical Holding Times Reviewer: K---

2nd reviewer:'

All circled dates have exceeded the technical holding time.
N 1@ Were all samples preserved as applicable to each method ?

<5

Method:

Parameters: _p
Technical holdina time: ^ U'—

Sample ID
Sampling

date

—-
Analysts

date
Analysis

date
feaiysis^'

date
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LDC#: 21257C6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

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

Analyte

Concentration (mq/Kq)

Difference Limits
Qualification 
(Parent only)6 7 RPD (^50)

Bicarbonate Alkalinity 399 200 199 (£243)

Total Alkalinity 421 348 73 (£243)

Hexavalent Chromium 0.463U 0.664 0.201 (£0.487)

Hexavalent Chromium 0.463U 0.645 0.182 (£0.487)

pH (S.U.) 9.18 9.37 2

Sulfate 74.7 95.5 24

TOC 7900 9550 19

Total Phosphorus 891 1090 20

Analyte

Concentration (mq/Kq)

RPD (£50) Difference Limits
Qualification 
(Parent only)12 15

Bicarbonate Alkalinity 232 216U 16 (£218)

Total Alkalinity 257 240 17 (£218)

Chloride 21.8U 22.0 0.2 (£21.8)

pH (S.U.) 8.71 8.65 1

Sulfate 324 311 4

TOC 372 463 91 (£300)

Total Phosphorus 855 841 2

Page: ( of J
Reviewer:

2nd Reviewer:' Os'
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LDC Report# 21257D6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

June 29 through June 30, 2008

August 14, 2009

Water

Parameters: Wet Chemistry

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R2844768

Sample Identification

M-79B
M-126B
M-84B
M-14ADBF
M-14ABF
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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 Method 120.1 for 
Conductivity, EPA Method 218.6 for Hexavalent Chromium, EPA Method 350.1M for 
Ammonia as Nitrogen, EPA Method 365.1 for Total Phosphorus, EPA SW 846 Method 
9012 for Total Cyanide, EPA SW 846 Method 9040 for pH, EPA SW 846 Method 9056 
for Bromide, Chloride, Nitrate as Nitrogen, Nitrite as Nitrogen, and Sulfate, EPA SW 
846 Method 9060 for Total Organic Carbon, Standard Method 2320B for Alkalinity, 
Standard Method 2540C for Total Dissolved Solids, Standard Method 2540D for Total 
Suspended Solids, and Standard Method 5540C for Surfactants.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewA^alidation (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 IX.

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

V:\LOGIN\TRONOXNG\21257D6.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\21257D6.TR3 3



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 A or P

M-126B Nitrite as N 49.5 hours 48 hours J- (all detects)
UJ (all non-detects)

A

All samples were received in good condition with the following exceptions:

Sample Analyte Finding Criteria Flag Aor P

M-126B Total cyanide Sample pH reported at Sample must be J- (all detects) P
approximately 8 upon receipt preserved at pH >12. R (all non-detects)
by the laboratory.

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.

Sample FB062408GWAREA1 (from SDG R2844650) was identified as a field blank. No 
contaminant concentrations were found in this blank with the following exceptions:

Sampling
Field Blank IP Date Analyte Concentration Associated Samples

FB062408GWAREA1 6/24/08 Conductivity
PH

1.96 umhos/cm 
5.87 S.U.

All samples in SDG
R2844768

V:\LOGIN\TRONOXNG\21257D6.TR3 4



Sample PB061608B (from SDG R2844538) was identified as a pump blank. No 
contaminant concentrations were found in this blank with the following exceptions:

Pump Blank ID
Sampling

Date Analyte Concentration Associated Samples

PB061608B 6/16/08 Total alkalinity
Bicarbonate alkalinity
Conductivity
PH

2.90 mg/L
2.90 mg/L

1.65 umhos/cm 
6.07 S.U.

All samples in SDG
R2844768

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

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification and Project Quantitation Limit

The QAPP PQLs were met with the following exceptions:

Sample Analyte Finding Criteria Flag AorP

All samples in SDG Nitrite as N Laboratory reporting limit PQL should be reported at 0.01 None P
R2844768 reported at 0.05 mg/L. mg/L per the QAPP.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R2844768 All analytes reported below the PQL. J (all detects) A

V:\LOGIN\TRONOXNG\21257D6.TR3 5



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 M-14ADBF and M-14ABF 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 A or PM-14ADBF M-14ABF

Bicarbonate alkalinity 107 mg/L 104 mg/L 3 (<30) - - -

Total alkalinity 107 mg/L 104 mg/L 3 (<30) - - -

Bromide 1.66 mg/L 1.57 mg/L 6 (<30) - - -

Chloride 661 mg/L 652 mg/L 1 (<30) - - -

Conductivity 3980 umhos/cm 3920 umhos/cm 2 (<30) - - -

Nitrate as N 7.88 mg/L 7.72 mg/L 2 (<30) - - -

pH 7.63 S.U. 7.58 S.U. 1 (£30) - - -

Sulfate 1180 mg/L 1150 mg/L 3 (<30) - - -

Surfactants 0.208 mg/L 0.180 mg/L 14 (£30) - - -

Total dissolved solids 3210 mg/L 3110 mg/L 3 (£30) - - -

Total organic carbon (AVG) 1.12 mg/L 1.05 mg/L - 0.07 (£1.00) - -

V:\LOGIN\TRONOXNG\21257D6.TR3 6



Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R2844768

SDG Sample Analyte Flag AorP Reason (Code)

R2844768 M-126B Nitrite as N J- (all detects) A Technical holding times
UJ (all non-detects) (h)

R2844768 M-126B Total cyanide J- (all detects) P Sample condition
R (all non-detects) (preservation) (pH)

R2844768 M-79B
M-126B
M-84B
M-14ADBF
M-14ABF

Nitrite as N None P Sample result verification

R2844768 M-79B All analytes reported below J (all detects) A Sample result verification
M-126B
M-84B
M-14ADBF
M-14ABF

the PQL. (PQL) (sp)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R2844768

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R2844768

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21257D6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R2844768__________ Stage 2B
Laboratory: Columbia Analytical Services

Date:ff/l^Al
Page: ( of / 

Reviewer: Lr-'
2nd Reviewer: U .

METHOD: (Analyte) Alkalinity (SM2320BL Ammonia-N (EPA Method 350.1 ML Bromide. Chloride. Nitrate-N. Nitrite-N. Sulfate 
(EPA SW846 Method 9056). Conductivity (EPA Method 120.1). Total Cyanide (EPA SW846 Method 9012). Hexavalent 
Chromium (EPA Method 218.6). pH (EPA SW846 Method 9040). Surfactants (SM5540C). Total Phosphorus (EPA Method
365.1). TDS (SM2540C). TSS (SM2540D). TOC (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.

Validation Arp a ftommants

I. Technical holding times Sampling dates:

Ila. Initial calibration A-

IV ^ 1 f J

lib. Calibration verification A
III. Blanks /V

IV Matrix Spike/Matrix Spike Duplicates

V Duplicates iJ j ' i T

VI. Laboratory control samples A Uc,

VII. Sample result verification
/

VIII. Overall assessment of data

IX. Field duplicates $lrJ (Q-.sr)
Y PiAirf hlanlfc

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

ND = No compounds detected D=^uplicate^ / ( R.^ ^
R = Rinsate TB = Trip blank
FB = Field blank EB = Equipment blank

Validated Samples: yi~

M-79B 11 21 tM 31
J
2 M-126B 12 22

y
32

3 M-84B 13 23 33

4 M-14ADBF 14 24 34

5 M-14ABF 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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All circled methods are applicable to each sample.

LDC#: vVxQp'k VALIDATION FINDINGS WORKSHEET
SDG #: Ux Sample Specific Analysis Reference

Page: f of /
Reviewer: y-—

2nd reviewer: H

SamnlA in MatriY Parameter ....

f-r fa /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 Cr* 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 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,

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 #: vfvSQpA VALIDATION FINDINGS WORKSHEET
SDG #: <jeA Technical Holdina Times

Page: 1 of f
Reviewer: W—•

2nd reviewer: C\

All circled dates have exceeded the technical holding time.
N N/A Were all samples preserved as applicable to each method ?

Method: ion

Parameters: r.J
Technical holdina time: 4l>U—- ..1*+ L-j
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Inorganics, Method See Cover

LDC#: 21257D6 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover Field Duplicates

N NA Were field duplicate pairs identified in this SPG?
!n NA Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mcj/L)

RPD (s30) Difference Limits
Qualification 
(Parent only)4 5

Bicarbonate Alkalinity 107 104 3

Total Alkalinity 107 104 3

Bromide 1.66 1.57 6

Chloride 661 652 1

Conductivity (umhos/cm) 3980 3920 2

Nitrate as N 7.88 7.72 2

pH (S.U.) 7.63 7.58 1

Sulfate 1180 1150 3

Surfactants 0.208 0.180 14

IDS 3210 3110 3

TOC AVG 1.12 1.05 0.07 (si.00)

Page: l of/__
Reviewer:

2nd Reviewer: ^
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LDC Report# 21257E6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

June 30 through July 2, 2008

August 17, 2009

Soil

Wet Chemistry 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R2844797

Sample Identification

SA207-0.5B
SA207-10B
SA207-20B
SA207-30B
SA207-40B
SA181-0.5B
SA181-10B
SA181-20B
SA181-30B
SA181-35B
SA207-30BMS
SA207-30BDUP
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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 Method 350.1M for 
Ammonia as Nitrogen, EPA Method 365.1 for Total Phosphorus, EPA SW 846 Method 
7199 for Hexavalent Chromium, EPA SW 846 Method 9012 for Total Cyanide, EPA 
SW 846 Method 9045 for pH, EPA SW 846 Method 9056 for Bromide, Chloride, 
Nitrate as Nitrogen, Nitrite as Nitrogen, and Sulfate, Standard Method 2320B for 
Alkalinity, Standard Method 5540C for Surfactants, and Lloyd/Kahn 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 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

Ail technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Extraction From Sample Extraction

Sample Analyte Until Analysis Until Analysis Flag Aor P

SA207-0.5B Nitrite as N 6 days 48 hours J- (all detects) A
R (all non-detects)

SA207-10B Nitrite as N 6 days 48 hours J- (all detects) A
R (all non-detects)

Nitrate as N 6 days 48 hours J- (all detects)
R (all non-detects)

SA207-30B Nitrite as N 10 days 48 hours J- (all detects) A
SA207-30BMS R (all non-detects)
SA207-30BDUP Nitrate as N 10 days 48 hours J- (all detects)

R (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.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:
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Spike ID 
(Associated 
Samples) Analyte %R (Limits) Flag Aor P

SA207-30BMS
(SA207-30B)

Chloride 53 (75-125) J- (all detects)
UJ (all non-detects)

A

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification and Project Quantitation Limit

All sample result verifications were acceptable.

The QAPP PQLs were met with the following exceptions:

Sample Analyte Finding Criteria Flag AorP

All samples in SDG Alkalinity Laboratory reporting limit PQL should be reported at 2 None P
R2844797 reported at 200 mg/Kg. mg/Kg per the QAPP.

All samples in SDG Nitrite as N Laboratory reporting limit PQL should be reported at 0.1 None P
R2844797 reported at 5.0 mg/Kg. mg/Kg per the QAPP.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R2844797 All analytes reported below the PQL. J (all detects) A

VIII. Overall Assessment of Data

The overall assessment of data was acceptable with the following exceptions:
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Sample Compound Flag AorP

SA207-30B Sulfate R A
SA181-20B

SA207-40B Chloride R A

The Chloride and Sulfate results for the samples listed above were overdiluted. 

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, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R2844797

SDG Sample Analyte Flag AorP Reason (Code)

R2844797 SA207-0.5B Nitrite as N J- (all detects) A Technical holding times
R (all non-detects) (h)

R2844797 SA207-1 OB Nitrite as N J- (all detects) A Technical holding times
SA207-30B

Nitrate as N
R (all non-detects)

J- (all detects)
R (all non-detects)

(h)

R2844797 SA207-30B Chloride J- (all detects) A Matrix spike analysis
UJ (all non-detects) (%R) (m)

R2844797 SA207-0.5B Alkalinity None P Sample result verification
SA207-1 OB
SA207-20B
SA207-30B
SA207-40B
SA181-0.5B
SA181-1 OB
SA181-20B
SA181-30B
SA181-35B

Nitrite as N None

R2844797 SA207-0.5B All analytes reported below J (all detects) A Sample result verification
SA207-1 OB
SA207-20B
SA207-30B
SA207-40B
SA181-0.5B
SA181 -1 OB
SA181-20B
SA181 -SOB
SA181-35B

the PQL. (PQL) (sp)

R2844797 SA207-30B Sulfate R A Overall assessment of
SA181-20B data (o)

R2844797 SA207-40B Chloride R A Overall assessment of 
data (o)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R2844797

No Sample Data Qualified in this SDG
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R2844797

No Sample Data Qualified in this SDG
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LDC #: 21257E6
SDG #: R2844797

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET

Stage 4
Laboratory: Columbia Analytical Services

Date:JjWf1 
Page: I of J

Reviewer:
2nd Reviewer: nX

METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-N (ERAMethod 350.1 ML Bromide, Chloride, Nitrate-N, Nitrite-N, Sulfate 
(ERA SW846 Method 9056),'Cyanide (ERA SW846 Method 9012), Hexavalent Chromium (ERA SW846 Method 7199), pH 
(ERA SW846 Method 9045). Surfactants (SM5540C). Total Phosphorus (ERA Method 365.1). 'Rercent-SeHete~fER7VMethod 
160^rTQC (Llovd/Kahn)________________________________________
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area Comments

I. Technical holding times Sampling dates: l>!4plrS' ~~

Ha. Initial calibration
s A

......
1

lib. Calibration verification h
III. Blanks V
IV Matrix Spike/Matrix Spike Duplicates ) (a
V Duplicates 'A

i / v L l ■

VI. Laboratory control samples ft-
VII. Sample result verification CJ

VIII. Overall assessment of data k
IX. Field duplicates M,
Y piolrl hlanlrc N

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

Validated Samples:

1 SA207-0.5B 11 SA207-30BMS 21 V^rs 31

2 SA207-10B 12 SA207-30BDUP 22 32

3,^ ilSA207-20B 13 23 33

SA207-30B 14 24 34

5 SA207-40B 15 25 35

6 SA181-0.5B 16 26 36

7 SA181-10B 17 27 37

00 J? SA181-20B 18 28 38

9 SA181-30B 19 29 39

10 SA181-35B 20 30 40

Notes:

21257E6W.wpd



VALIDATION FINDINGS CHECKLISTLDC y
SDG #: (^rA (xrv-*^/

PagftJ_nf/]~^
Reviewer. Vj*^

2nd Reviewer: r ^

Method:lnorganics (ERA Method Lp^y^

Was an LCS anayfzed for this SOG? _>/
. ■ ■ .

Was an LCS analyzed oer exfraction batch? J

Were me LCS percent recoveries (%R) and reladve percent OMerenoe (RPO) 
wWiki the 80-120% 185-115% for Method 300.0) QC limits?

Were performance evaluation (PE) sample; perfonned? T

!/*\Afatr** poffrwnafiro fPP} ^ofr>pLa< taatfwrt fHo az-^opfanno

WETC-EPA.IV versioo 1.0



LOCO
SDG #: ^ j

VAI mATION FINDINGS CHECKLIST Page: ^~of__
Reviewer: H*1 ,

2nd Reviewer:

WETC-EPAIV veraoo 1.0



All circled methods are applicable to each sample.

LDC#: >1^0'fei VALIDATION FINDINGS WORKSHEET
SDG #: Sample Specific Analysis Reference

Page:. (of 7
Reviewer: —

2nd reviewer:~T~P''^

Samnlp ID Matriy Paramptpr

H 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 Cr8* T-P MBAS TDS TSS Cond CIO, CIO,

foo)(6fa (^il^iBA^ TDS TSS Cond CIO, CIO,

i/ V Aik bHI 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 Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,
>>

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr3* 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 Cr3" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr3* 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 Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cl3* 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 Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Comments:

Tronox_B.wpd



LDC#:. y]yg)V&

SDG #: f-XA.
VALIDATION FINDINGS WORKSHEET

Technical Holding Times
Page:__I of I

Reviewer: ^ ,
2nd reviewer:

All circled dates have exceeded the technical holding time.
X N N/A Were all samples preserved as applicable to each method ?
mj

Method: ^ loft
Parameters: ('A^_P_
Technical holding time: ^ 4$^ 4fw

Sample ID
Sampling

date
Analysts

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier
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LDC #:
SDG #: CtA

METHOD: Inorganics, Method

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification

Page: ( of/
Reviewer:

2nd reviewer:

Please see qualifications below tor all questions answered 'N'. Not applicable questions are Identtfled as 'N/A".
Hy N N/A Have results been reported and calculated correctly?
/% N N/A Are results within the calibrated range of the instruments?

N N/A Are all detection limits below the CRQL?

Compound (analyte) results for___________ ______________________________ reported with a positive detect were
rocalculatod and vorifiad using the following equation:

Concentration a Receicufalion:

x,vr--» ,r

9 # Sampta 10 Analyta

7 ^
Report «o 

ConceoUeUon
Catouleted

Concentration
<

Acceptable 1
(Y/N) J

Pr\M~ xlx y i
W)o O

(JZ. ii 0<^t)

C5.lr ) cf.Ti f fl
v^j 6^

^kJ-7.7hS
tA ' (Hkl x *>Bi> ? I3>°

T"- c^- 1 (>1 O'* i1) oO /

T-f n^2— ta /------- -{j--- J-----

!

Note:
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LDC Report# 21257F6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

July 1 through July 2, 2008

August 14, 2009

Water

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R2844803

Sample Identification

M-55B
M-55DB
M-78B
M-65B
EB070208GW1
M-55BDL1
M-55BDL2
M-55DBDL1
M-55DBDL2
M-78BDL1
M-78BDL2
M-78BMS
M-78BDUP
M-78BMSDL1
M-78BDUPDL1
M-78BMSDL2
M-78BDUPDL2
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Introduction

This data review covers 17 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA Method 120.1 for 
Conductivity, ERA Method 218.6 for Hexavalent Chromium, ERA Method 350.1M for 
Ammonia as Nitrogen, ERA Method 365.1 for Total Phosphorus, ERA SW 846 Method 
9012 for Total Cyanide, ERA SW 846 Method 9040 for pH, ERA SW 846 Method 9056 
for Bromide, Chloride, Nitrate as Nitrogen, Nitrite as Nitrogen, and Sulfate, ERA SW 
846 Method 9060 for Total Organic Carbon, Standard Method 2320B for Alkalinity, 
Standard Method 2540C for Total Dissolved Solids, Standard Method 2540D for Total 
Suspended Solids, and Standard Method 5540C for Surfactants.

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 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 with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

M-55B Total organic carbon 30 days 28 days J- (all detects) P
M-78B
M-78BMS
M-78BDUP

UJ (all non-detects)

M-55DB Total organic carbon 31 days 28 days J- (all detects)
UJ (all non-detects)

P

M-65B Total organic carbon 29 days 28 days J- (all detects) P
EB070208GW1 UJ (all non-detects)

All samples were received in good condition with the following exceptions:

Sample Analyte Finding Criteria Flag A or P

M-55DB Total cyanide Sample pH reported at Sample must be J- (all detects) P
M-78B approximately 10 upon receipt preserved at pH >12. R (all non-detects)
M-65B
M-78BMS
M-78BDUP
M-78BMSDL1
M-78BDUPDL1
M-78BMSDL2
M-78BDUPDL2
M-55DBDL1
M-55DBDL2
M-78BDL1
M-78BDL2

by the laboratory.

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.
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III. Blanks

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

Sample EB070208GW1 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

EB070208GW1 7/2/08 Conductivity 3.2 umhos/cm M-65B
PH 6.09 S.U.

Sample FB062408GWAREA1 (from SDG R2844650) 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

FB062408GWAREA1 6/24/08 Conductivity 1.96 umhos/cm M-55B
pH 5.87 S.U. M-55DB

M-78B
M-65B

Sample PB061608B (from SDG R2844538) was identified as a pump blank. No 
contaminant concentrations were found in this blank with the following exceptions:

Pump Blank ID
Sampling

Date Analyte Concentration Associated Samples

PB061608B 6/16/08 Total alkalinity 2.90 mg/L M-55B
Bicarbonate alkalinity 2.90 mg/L M-55DB
Conductivity 1.65 umhos/cm M-78B
PH 6.07 S.U. M-65B

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

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were not within QC limits. Since the sample concentration was greater 
than the spiked concentration, no data were qualified.
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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) were within QC limits.

VII. Sample Result Verification and Project Quantitation Limit

The QAPP PQLs were met with the following exceptions:

Sample Analyte Finding Criteria Flag A or P

M-55B
M-55DB
M-78B
M-65B
EB070208GW1

Nitrite as N Laboratory reporting limit 
reported at 0.05 mg/L.

PQL should be reported at 0.01 
mg/L per the QAPP.

None P

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R2844803 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIII. 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 Analyte Flag A or P

M-55B
M-55DB
M-55BDL2
M-55DBDL2
M-78BDL1
M-78BDL2

Total cyanide X A

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

Samples M-55B and M-55DB, samples M-55BDL1 and M-55DBDL1, and samples M- 
55BDL2 and M-55DBDL2 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 PM-55B M-55DB

Ammonia as N 1.88 mg/L 1.95 mg/L 4 (<30) - - -

Bicarbonate alkalinity 153 mg/L 152 mg/L 1 (<30) - - -

Total alkalinity 153 mg/L 152 mg/L 1 (<30) - - -

Bromide 2880 mg/L 2780 mg/L 4 (<30) - - -

Chloride 1810 mg/L 1710 mg/L 6 (<30) - - -

Conductivity 10700 umhos/cm 10300 umhos/cm 4 (<30) - - -

Hexavalent chromium 11.7 mg/L 12.6 mg/L 7 (<30) - - -

Nitrate as N 27.1 mg/L 27.5 mg/L 1 (<30) - - -

PH 7.11 S.U. 7.14 S.U. 0 (<30) - - -

Sulfate 1210 mg/L 1160 mg/L 4 (<30) - - -

Surfactants 1.71 mg/L 1.56 mg/L 9 (<30) - - -

Total cyanide 2.64 mg/L 3.14 mg/L 17 (S30) - - -

Total dissolved solids 9520 mg/L 9410 mg/L 1 (<30) - - -

Total organic carbon (AVG) 1.86 mg/L 1.00U mg/L - 0.86 (<1.00) - -

Analyte

Concentration (mg/L)
RPD

(Limits)
Difference

(Limits) Flags AorPM-55BDL1 M-55DBDL1

Total cyanide 0.466 0.459 2 (<30) - - -
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Analyte

Concentration (mg/L)
RPD

(Limits)
Difference

(Limits) Flags AorPM-55BDL2 M-55DBDL2

Total cyanide 2.64 3.14 17 (<30) - - -

V:\LOGIN\TRONOXNG\21257F6.TR3 8



Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R2844803

SDG Sample Analyte Flag AorP Reason (Code)

R2844803 M-55B
M-78B
M-55DB
M-65B
EB070208GW1

Total organic carbon J- (all detects)
UJ (all non-detects)

A Technical holding times 
(h)

R2844803 M-55DB
M-78B
M-65B
M-55DBDL1
M-55DBDL2
M-78BDL1
M-78BDL2

Total cyanide J- (all detects)
R (all non-detects)

P Sample condition 
(preservation) (pH)

R2844803 M-55B
M-55DB
M-78B
M-65B
EB070208GW1

Nitrite as N None P Sample result verification

R2844803 M-55B
M-55DB
M-78B
M-65B
EB070208GW1
M-55BDL1
M-55BDL2
M-55DBDL1
M-55DBDL2
M-78BDL1
M-78BDL2

All analytes reported below 
the PQL.

J (all detects) A Sample result verification 
(PQL) (sp)

R2844803 M-55B
M-55DB
M-55BDL2
M-55DBDL2
M-78BDL1
M-78BDL2

Total cyanide X A Overall assessment of 
data (o)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R2844803

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R2844803

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC#: 21257F6__________  VALIDATION COMPLETENESS WORKSHEET Date: P/nM
SDG #: R2844803__________ Stage 2B Page: I of /
Laboratory: Columbia Analytical Services Reviewer:

2nd Reviewer: i\_-

METHOD: (Analvte^ Alkalinity (SM2320B). Ammonia-N (EPAMethod 350.1M). Bromide. Chloride. Nitrate-N. Nitrite-N. Sulfate 
(EPA SW846 Method 9056V Conductivity (EPA Method 120.1V Total Cyanide (EPA SW846 Method 9012V Hexavalent 
Chromium (EPA Method 218.6). pH (EPA SW846 Method 90401. Surfactants (SM5540CL Total Phosphorus (EPA Method
365.1). TDS (SM2540CL TSS (SM2540PV TOC (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.

ValiHatinn Arna (InmmAnte

1. Technical holding times Sampling dates: 7/1 i

Ila. Initial calibration Pr
f

Mb. Calibration verification A
III. Blanks br
IV Matrix Spike/Matrix Spike Duplicates w
V Duplicates A

> 7 f

VI. Laboratory control samples A
VII. Sample result verification 4vn/

S

VIII. Overall assessment of data

IX. Field duplicates

X. Field blanks
r

EB=5, Pump Blank=PB061608B (R2844538),
PR=FRnRO>inRr5\A/ARPA1/P9R/l/1«Am

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:
----------------------Jsfls

1 M-55B 11 M-78BDL2 21 31

2 M-55DB 12 M-78BMS 22
V

32

3 M-78B 13 M-78BDUP 23 33

4 M-65B 14 24 34

5 EB070208GW1 15
1 ^J/ <) Xs' ) 25 35

6 M-55BDL1 16 I 26 36

7 M-55BDL2 17 27 37

8 M-55DBDL1 18
V fv

28 38

9 M-55DBDL2 19 29 39

10 M-78BDL1 20 30 40

Notes:

21257F6W.wpd



_DC#: yOTi, VALIDATION FINDINGS WORKSHEET Page:_lof_i_
5DG #: UX Sample Specific Analysis Reference Reviewer:

2nd reviewer:
Ml circled methods are applicable to each sample.

fiamnlp ID Mafriv Parameter ................. __

wr /Aik pH Br Cl NO„ NO„ SO. NH, TOC CN Cr6* T-P MBAS IDS TSS CojWciO, CIO,

k> 'It J/ Aik pH Br Ci NO, NO, SO. NH, TOC CN Or6* 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 (BrKcijtNOkfN^,^ NHXTOC t5b? 6rSr5 I^A^TDS TSS Cond CIO, CIO.a a

1/ l? V (AIM 3H) Br Cl NO, NO, SO. NH, TOC CN Cr5* T-P MBAS \TQS TSS /Cond CIO, CIO.

y
s y ............................ - ^ ^
Aik pH Br Cl NO, NO, SO. NH, TOC(CN)Ci*+ T-P MBAS TDS TSS Cond CIO, CIO.—' ’ 1 1.
Alk pH Br Cl NO, NO, SO. NH, TOC T5N 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 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 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 Ci*+ 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:

Tronox_B.wpd



VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

LDC #: 
SDG #:

Page:
Reviewer:

2nd reviewer
:_%r:—

All circled dates have exceeded the technical holding time.
YMy N/A Were all samples preserved as applicable to each method ?
Y< N N/A Were all cooler temperatures within validation criteria?_____

Method:

Parameters:

Technical holdinq time: « b

Sample ID
Sampling

date

..... 1 V !
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Inorganics, Method See Cover

LDC#: 21257F6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Page:J__of^~
Reviewer: b-—"

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/L)

RPD (s30) Difference Limits
Qualification 
(Parent only)1 2

Ammonia as N 1.88 1.95 4

Bicarbonate Alkalinity 153 152 1

Total Alkalinity 153 152 1

Bromide 2880 2780 4

Chloride 1810 1710 6

Conductivity (umhos/cm) 10700 10300 4

Hexavalent Chromium 11.7 12.6 7

Nitrate as N 27.1 27.5 1

pH (S.U.) 7.11 7.14 0

Sulfate 1210 1160 4

Surfactants 1.71 1.56 9

Total Cyanide 2.64 3.14 17

TDS 9520 9410 1

TOC AVG 1.86 1.00U 0.86 (si.00)

Analyte

Concentration (mg/L)

RPD (s30) Difference Limits
Qualification 
(Parent only)6 8

Cyanide 0.466 0.459 2



LDC#: 21257F6 
S DG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Inorganics, Method See Cover

N NA 
NA

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

Page: *6^
Reviewer: i/'—^

2nd Reviewer: ^

Analyte

Concentration (mg/L)

RPD (£30) Difference Limits
Qualification 
(Parent only)7 9

Cyanide 2.64 3.14 17
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LDC Report# 21257G6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

July 7 through July 8, 2008

August 17, 2009

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R2844862

Sample Identification

SA47-0.5B
SA47-10B
SA47-20B
SA47-30B
SA47-35B
SA183-0.5B
SA67-0.5B
SA67-10B
SA67-20B
SA67-30B
SA67-35B
RSAN2-0.5B
RSAN2-10B
RSAN2-20B
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Introduction

This data review covers 14 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per £PA Method 160.3-for Porcont- 
'SoM&, ERA Method 350.1M for Ammonia as Nitrogen, ERA Method 365.1 for Total 
Phosphorus, ERA SW 846 Method 7199 for Hexavalent Chromium, ERA SW 846 
Method 9012 for Total Cyanide, ERA SW 846 Method 9045 for pH, ERA SW 846 
Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, Nitrite as Nitrogen, and 
Sulfate, Standard Method 2320B for Alkalinity, Standard Method 5540C for 
Surfactants, and Lloyd/Kahn 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 IX.

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

V:\LOGIN\TRONOXNG\21257G6.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\21257G6.TR3 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Sample Analyte

Total Time From 
Sample Extraction 

Until Analysis

Required Holding Time 
From Sample Extraction 

Until Analysis Flag A or P

SA67-30B Nitrite as N 49 hours 48 hours J- (all detects)
UJ (all non-detects)

A

SA67-35B Nitrite as N 49.25 hours 48 hours J- (all detects)
UJ (all non-detects)

A

RSAN2-1 OB Nitrite as N 49.5 hours 48 hours J- (all detects)
UJ (all non-detects)

A

RSAN2-20B Nitrite as N 49.75 hours 48 hours J- (all detects)
UJ (all non-detects)

A

The chain-of-custodies were reviewed for documentation of cooler temperatures. Ail 
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.

ill. Blanks

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V:\LOGIN\TRONOXNG\21257G6.TR3 4



V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification and Project Quantitation Limit

The QAPP PQLs were met with the following exceptions:

Sample Analyte Finding Criteria Flag AorP

All samples in SDG Alkalinity Laboratory reporting limit PQL should be reported at 2 None P
R2844862 reported at 200 mg/Kg. mg/Kg per the QAPP.

All samples in SDG Nitrite as N Laboratory reporting limit PQL should be reported at 0.1 None P
R2844862 reported at 5.0 mg/Kg. mg/Kg per the QAPP.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R2844862 All analytes reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

The overall assessment of data was acceptable with the following exceptions:

Sample Compound Flag Aor P

RSAN2-20B Sulfate X A

SA47-0.5B
SA67-0.5B
SA67-35B
RSAN2-0.5B
RSAN2-1 OB

Chloride X A

V:\LOGIN\TRONOXNG\21257G6.TR3 5



The Chloride and Sulfate results for the samples listed above were overdiluted. 

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\21257G6.TR3 6



Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R2844862

SDG Sample Analyte Flag Aor P Reason (Code)

R2844862 SA67-30B
SA67-35B
RSAN2-1 OB 
RSAN2-20B

Nitrite as N J- (all detects)
UJ (all non-detects)

A Technical holding times 
(h)

R2844862 SA47-0.5B
SA47-10B
SA47-20B
SA47-30B
SA47-35B
SA183-0.5B
SA67-0.5B
SA67-1 OB
SA67-20B
SA67-30B
SA67-35B
RSAN2-0.5B
RSAN2-1 OB 
RSAN2-20B

Alkalinity
Nitrite as N

None
None

P Sample result verification

R2844862 SA47-0.5B
SA47-1 OB
SA47-20B
SA47-30B
SA47-35B
SA183-0.5B
SA67-0.5B
SA67-1 OB
SA67-20B
SA67-30B
SA67-35B
RSAN2-0.5B
RSAN2-1 OB 
RSAN2-20B

All analytes reported below 
the PQL

J (all detects) A Sample result verification 
(PQL) (sp)

R2844862 RSAN2-20B Sulfate X A Overall assessment of 
data (o)

R2844862 SA47-0.5B
SA67-0.5B
SA67-35B
RSAN2-0.5B
RSAN2-1 OB

Chloride X A Overall assessment of 
data (o)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R2844862

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\21257G6.TR3 7



Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R2844862

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\21257G6.TR3 8



LDC #: 21257G6
SDG #: R2844862

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET

Stage 2B
Date: ^fxf ^ 

Page: f of j 
Reviewer: -y-v- 

2nd Reviewer: UL—-
Laboratory: Columbia Analytical Services

METHOD: (Analvte)AlkalinityTSM2320B).Ammonia-N (ERA Method 350.1 ML Bromide. Chloride, Nitrate-N, Nitrite-N, Sulfate 
(ERA SW846 Method 9056)/Cvanide (EPA SW846 Method 9012L Hexavalent Chromium (EPA SW846 Method 7199). pH 
(EPA SW846 Method 9045L Surfactants (SM5540CL Total Phosphorus (EPA Method 365.1L Poroont Setido (E-RA-Methed 

^WCf3). TOC (Llovd/Kahnt
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area Comments

1. Technical holding times Sampling dates:

Ila. Initial calibration

lib. Calibration verification A
III. Blanks fir
IV Matrix Spike/Matrix Spike Duplicates > Lu<-L »
V Duplicates fJ

) ' T

VI. Laboratory control samples A

VII. Sample result verification W

VIII. Overall assessment of data ' A
IX. Field duplicates V,
y FioJH hlankc tJ

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 SA47-0.5B 11 SA67-35B 21 HVS 31

2 SA47-10B 12 RSAN2-0.5B 22 32

3 SA47-20B 13 RSAN2-10B 23 33

4 SA47-30B 'V14 RSAN2-20B 24 34

5 SA47-35B 15 25 35

6 SA183-0.5B 16 26 36

7 SA67-0.5B 17 27 37

8 SA67-10B 18 28 38

9 SA67-20B 19 29 39

10 SA67-30B 20 30 40

Notes:

21257G6W.wpd



All circled methods are applicable to each sample.

LDC #: y|v^)^io VALIDATION FINDINGS WORKSHEET
SDG #: Sample Specific Analysis Reference Reviewer: < —

2nd reviewer: (1 ^

Page:__ l of )

Samnlp ID Matrix Parameter

\M 1m 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 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 Cr* 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 Cr3* 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 Cr* 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 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 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 Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN CH* 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 Cr3* 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 Cr3" 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 Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Comments:

Tronox_B.wpd



LDC #: >)vSlftk VALIDATION FINDINGS WORKSHEET Page: I of I
SDG #: IxX ^ Technical Holding Times Reviewer. V*—•

2nd reviewer: 14J

All circled dates have exceeded the technical holding time.
Y N mk Were all samples preserved as applicable to each method ?

^)N N/A Were all cooler temperatures within validation criteria?_____

Method:

Parameters:

Technical holding time: ^ —

Sample ID
Sampling

date
Arratysts

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier r

7/?/*7 7/IK 7/it/^
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LDC Report# 21257H6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

July 8 through July 11, 2008

August 14, 2009

Water

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R2844866

Sample Identification

M-39B
TR-2B
M-69B
l-BB
M-96BF
M-48B
TR-4B
CLD3-RB
CLD1-RB
M-124B
M-123B
l-BBMS
l-BBDUP
M-96BFMS
M-96BFDUP
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Introduction

This data review covers 15 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 120.1 for 
Conductivity, EPA Method 218.6 for Hexavalent Chromium, EPA Method 350.1M for 
Ammonia as Nitrogen, EPA Method 365.1 for Total Phosphorus, EPA SW 846 Method 
9012 for Total Cyanide, EPA SW 846 Method 9040 for pH, EPA SW 846 Method 9056 
for Bromide, Chloride, Nitrate as Nitrogen, Nitrite as Nitrogen, and Sulfate, EPA SW 
846 Method 9060 for Total Organic Carbon, Standard Method 2320B for Alkalinity, 
Standard Method 2540C for Total Dissolved Solids, Standard Method 2540D for Total 
Suspended Solids, and Standard Method 5540C for Surfactants.

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 IX.

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

V:\LOGIN\TRONOXNG\21257H6.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. 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.

Sample FB062408GWAREA1 (from SDG R2844650) was identified as a field blank. No 
contaminant concentrations were found in this blank with the following exceptions:

Sampling
Field Blank ID Date Analyte Concentration Associated Samples

FB062408GWAREA1 6/24/08 Conductivity
PH

1.96 umhos/cm 
5.87 S.U.

Ail samples in SDG
R2844866

Sample PB061608B (from SDG R2844538) was identified as a pump blank. No 
contaminant concentrations were found in this blank with the following exceptions:

Pump Blank ID
Sampling

Date Analyte Concentration Associated Samples

PB061608B 6/16/08 Total alkalinity 2.90 mg/L M-39B
Bicarbonate alkalinity 2.90 mg/L TR-2B
Conductivity 1.65 umhos/cm M-69B
PH 6.07 S.U. l-BB

M-96BF
M-48B
CLD1-RB
M-124B
M-123B

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

V:\LOGIN\TRONOXNG\21257H6.TR3 4



IV. Matrix Spike/Matrix Spike Duplicates

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

M-96BFMS
(M-96BF
M-48B
TR-4B)

Total cyanide 0 (75-125) J- (all detects)
R (all non-detects)

A

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification and Project Quantitation Limit

The QAPP PQLs were met with the following exceptions:

Sample Analyte Finding Criteria Flag A or P

All samples in SDG Nitrite as N Laboratory reporting limit PQL should be reported at 0.01 None P
R2844866 reported at 0.05 mg/L. mg/L per the QAPP.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R2844866 All analytes reported below the PQL. J (all detects) A

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.
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No field duplicates were identified in this SDG.

IX. Field Duplicates

V:\LOGIN\TRONOXNG\21257H6.TR3 6



Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R2844866

SDG Sample Analyte Flag AorP Reason (Code)

R2844866 M-96BF
M-48B
TR-4B

Total cyanide J- (all detects)
R (all non-detects)

A Matrix spike analysis
(%R) (m)

R2844866 M-39B
TR-2B
M-69B
l-BB
M-96BF
M-48B
TR-4B
CLD3-RB
CLD1-RB
M-124B
M-123B

Nitrite as N None P Sample result verification

R2844866 M-39B
TR-2B
M-69B
l-BB
M-96BF
M-48B
TR-4B
CLD3-RB
CLD1-RB
M-124B
M-123B

All analytes reported below 
the PQL

J (all detects) A Sample result verification 
(PQL) (sp)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R2844866

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R2844866

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21257H6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R2844866__________ Stage 2B

Date. 9//V 
Page:_j[of_

Laboratory: Columbia Analytical Services Reviewer: 
2nd Reviewer:

METHOD: (Analyte) Alkalinity (SM2320B),Ammonia-N(EPAMethfel 350.1 M), Bromide. Chloride, Nitrate-N, Nitrite-N, Sulfate 
(EPA SW846 Method 9056), Conductivity (EPA Method 120,1 )Vcvanide (EPA SW846 Method 9012), Hexavalent Chromium 
(EPA Method 218.6), pH (EPA SW846 Method 9040), Surfactants fSM5540C). Total Phosphorus (EPA Method 365.1). TPS 
(SM2540C), TSS (SM2540D). TOC (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.

Vaiirlatinn Area Cnmnnents

1. Technical holding times A- Sampling dates: *) 1

Ila. Initial calibration Pr
lib. Calibration verification A
III. Blanks /V
IV Matrix Spike/Matrix Spike Duplicates $Va/

V Duplicates /V
> J I 1

VI. Laboratory control samples Ar
VII. Sample result verification SW

/

VIII. Overall assessment of data f\
IX. Field duplicates
Y Fiol/H Nankc

y
7W

a-- wferKife'1 :>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:

1 M-39B 11 M-123B 21 31

2 TR-2B 12 l-BBMS 22
\ 1 >*

32

3 M-69B 13 l-BBDUP 23 33

4 ,/ l-BB 14 M-96BFMS 24 34

5 M-96BF 15 M-96BFDUP 25 35

6 M-48B 16 26 36
/

7 TR-4B 17 27 37

8 CLD3-RB 18 28 38

9 CLD1-RB 19 29 39

10 M-124B 20 30 40

Notes:

21257H6W.wpd



All circled methods are applicable to each sample.

LDC #: M**) ^ VALIDATION FINDINGS WORKSHEET
SDG #: S-ei Sample Specific Analysis Reference

Page: f of / 
Reviewer: y?—^ ^

2nd reviewer"

Ramnlp ID Mafriv Paramptpr

HI At- /Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS IDS TSS Cond^CIO, CIO,

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr* T-P MBAS TDS TSS Cond CIO, CIO.

/U Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr5* £p)MBAS TDS TSS Cond CIO, CIO.

1 w.it' Aik pH/Q|Q(NO) (nO^£o) fiH,"fec)(cy)(cf) T-F(MBA^ TDS TSS Cond CIO, CIO.
J/ /Alk)^H) Br Cl NO, NO, SO. NH, TOC CN Cr3" T-P l9f^ Tt5iXTS^>/6ond) CIO, CIO.

v' y jyy^. — ^ '—'
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 Cr5" 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 Cr5" 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 Cf+ 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 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.

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 Cr* T-P MBAS TDS TSS Cond CIO, CIO.

Comments:
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LDC Report# 2125716

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

July 8 through July 9, 2008

August 17, 2009

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R2844885

Sample Identification

RSAN2-30B
RSAN2-30BD
RSAN2-35B
RSAO2-0.5B
RSAO2-10B
RSAO2-20B
RSAO2-20BD
RSAO2-30B
RSA02-33B
SA183-10B
SA183-10BD
SA183-20B
SA183-30B
SA183-33B
RSA04-0.5B
RSA04-10B
RSA04-20B
RSA04-30B
RSA04-36B
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Introduction

This data review covers 19 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 350.1M for 
Ammonia as Nitrogen, EPA Method 365.1 for Total Phosphorus, EPA SW 846 Method 
7199 for Hexavalent Chromium, EPA SW 846 Method 9012 for Total Cyanide, EPA 
SW 846 Method 9045 for pH, EPA SW 846 Method 9056 for Bromide, Chloride, 
Nitrate as Nitrogen, Nitrite as Nitrogen, and Sulfate, Standard Method 2320B for 
Alkalinity, Standard Method 5540C for Surfactants, and Lloyd/Kahn Method for Total 
Organic Carbon.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewA^alidation (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 IX.

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

V:\LOGIN\TRONOXNG\21257I6.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\21257I6.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.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification and Project Quantitation Limit

The QAPP PQLs were met with the following exceptions:

V:\LOGIN\TRONOXNG\21257I6.TR3 4



Sample Analyte Finding Criteria Flag Aor P

All samples in SDG Alkalinity Laboratory reporting limit PQL should be reported at 2 None P
R2844885 reported at 200 mg/Kg. mg/Kg per the QAPP.

All samples in SDG Nitrite as N Laboratory reporting limit PQL should be reported at 0.1 None P
R2844885 reported at 5.0 mg/Kg. mg/Kg per the QAPP.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R2844885 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

The overall assessment of data was acceptable with the following exceptions:

Sample Compound Flag Aor P

RSAN2-30B Chloride R A
RSAN2-30BD
RSAN2-35B
RSAO2-30B

Sulfate R

RSAO2-0.5B
RSA02-33B

Chloride R A

RSAO2-20B
RSAO2-20BD
SA183-20B
SA183-30B
RSA04-20B
RSA04-30B
RSA04-36B

Sulfate R A

The Chloride and Sulfate results for the samples listed above were overdiluted. 

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

V:\LOGIN\TRONOXNG\21257I6.TR3 5



IX. Field Duplicates

Samples RSAN2-30B and RSAN2-30BD, samples RSAO2-20B and RSAO2-20BD, and 
samples SA183-10B and SA183-10BD 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 AorPRSAN2-30B RSAN2-30BD

Bicarbonate alkalinity 756 mg/Kg 392 mg/Kg - 364 (<333) J (all detects) A

Total alkalinity 888 mg/Kg 392 mg/Kg - 496 (<333) J (all detects) A

PH 8.42 S.U. 8.24 S.U. 2 (£50) - - -

Total organic carbon 300U mg/Kg 310 mg/Kg - 10 (£300) - -

Total phosphorus 799 mg/Kg 838 mg/Kg 5 (£50) - - -

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags A or PRSA02-20B RSAO2-20BD

Bicarbonate alkalinity 412 mg/Kg 273U mg/Kg - 139 (£273) - -

Total alkalinity 433 mg/Kg 276 mg/Kg - 157 (£273) - -

Chloride 142 mg/Kg 74.8 mg/Kg - 67.2 (£27.3) J (all detects) A

pH 8.44 S.U. 8.25 S.U. 2 (£50) - - -

Total organic carbon 300U mg/Kg 618 mg/Kg - 318 (£300) J (all detects)
UJ (all non-detects)

A

Total phosphorus 544 mg/Kg 659 mg/Kg 19 (£50) - - -

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorPSA183-10B SA183-10BD

Bicarbonate alkalinity 268 mg/Kg 262 mg/Kg - 6 (<227) - -

Total alkalinity 331 mg/Kg 375 mg/Kg - 44 (£227) - -

V:\LOGIN\TRONOXNG\21257I6.TR3 6



Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags A or PSA183-10B SA183-10BD

PH 9.11 S.U. 8.91 S.U. 2 (<;50) - - -

Sulfate 73.5 mg/Kg 69.6 mg/Kg - 3.9 (<22.7) - -

Total organic carbon 806 mg/Kg 862 mg/Kg - 56 (<300) - -

Total phosphorus 885 mg/Kg 851 mg/Kg 4 (<50) - - -

V:\LOGIN\TRONOXNG\21257I6.TR3 7



Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R2844885

SDG Sample Analyte Flag A or P Reason (Code)

R2844885 RSAN2-30B
RSAN2-30BD
RSAN2-35B
RSAO2-0.5B
RSA02-1 OB
RSAO2-20B
RSA02-20BD
RSAO2-30B
RSA02-33B
SA183-1 OB
SA183-1OBD
SA183-20B
SA183-3 OB
SA183-33B
RSA04-0.5B
RSA04-1 OB
RSA04-20B
RSA04-30B
RSA04-36B

Alkalinity
Nitrite as N

None
None

P Sample result verification

R2844885 RSAN2-30B
RSAN2-30BD
RSAN2-35B
RSAO2-0.5B
RSA02-1 OB
RSAO2-20B
RSAO2-20BD
RSAO2-30B
RSA02-33B
SA183-1 OB
SA183-1 OBD
SA183-20B
SA183-30B
SA183-33B
RSA04-0.5B
RSA04-1 OB
RSA04-20B
RSA04-30B
RSA04-36B

All analytes reported below 
the PQL.

J (all detects) A Sample result verification 
(PQL) (sp)

R2844885 RSAN2-30B
RSAN2-30BD
RSAN2-35B
RSA02-30B

Chloride
Sulfate

R
R

A Overall assessment of 
data (o)

R2844885 RSA02-0.5B
RSA02-33B

Chloride R A Overall assessment of 
data (o)

V:\LOGIN\TRONOXNG\21257I6.TR3 8



SDG Sample Analyte Flag AorP Reason (Code)

R2844885 RSA02-20B Sulfate R A Overall assessment of
RSAO2-20BD
SA183-20B
SA183-SOB
RSA04-20B
RSA04-30B
RSA04-36B

data (o)

R2844885 RSAN2-30B Bicarbonate alkalinity J (all detects) A Field duplicates
RSAN2-30BD Total alkalinity J (all detects) (Difference) (fd)

R2844885 RSAO2-20B Chloride J (all detects) A Field duplicates
RSAO2-20BD (Difference) (fd)

R2844885 RSA02-20B Total organic carbon J (all detects) A Field duplicates
RSAO2-20BD UJ (all non-detects) (Difference) (fd)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R2844885

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R2844885

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\21257I6.TR3 9



Tronox Northgate Henderson
LDC #: 2125716__________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R2844885__________ Stage 2B
Laboratory: Columbia Analytical Services

Date: ?
Page: f of J 

Reviewer: ^
2nd Reviewer:

METHOD: (Analyte) Alkalinitv/SM2320BL Ammonia-N (EPA Method 350.1 ML Bromide. Chloride. Nitrate-N. Nitrite-N. Sulfate 
(EPA SW846 Method 9056). Cyanide (EPA SW846 Method 9012). Hexavalent Chromium (EPA SW846 Method 7199). pH 
(EPA SW846 Method 9045). Surfactants (SM5540C). Total Phosphorus (EPA Method 365.1).-Pereent-Sotids-(EPA MellmiP 
•1£&S)rTOC (Llovd/Kahn)________________________________________
The samples listed below were reviewed for each of the following validation areas. .Validation findings are noted in attached 
validation findings worksheets.

Validation Area Comments

I. Technical holding times Sampling dates: f £ d 0 f ^ Aff

Ila. Initial calibration

lib. Calibration verification k
III. Blanks H
IV Matrix Spike/Matrix Spike Duplicates sfj r^l Cti> LiVA

V Duplicates hi

VI. Laboratory control samples A V-CA

VII. Sample result verification

VIII. Overall assessment of data A
IX. Field duplicates w no, ii)
Y Fiolrl hlanlrc 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:

i RSAN2-30B 11 SA183-1 OBD 21 31

2 RSAN2-30BD 12 SA183-20B 22 32

3 RSAN2-35B 13 SA183-30B 23 33

4 RSAO2-0.5B 14 SA183-33B 24 34

5 RSAO2-10B 15 RSA04-0.5B 25 35

6 RSAO2-20B 16 RSA04-10B 26 36

7 RSAO2-20BD 17 RSA04-20B 27 37

8 RSAO2-30B 18 RSA04-30B 28 38

9 RSA02-33B 19 RSA04-36B 29 39

10 SA183-10B 20 30 40

Notes:

21257l6W.wpd



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

LDC #: >1 IV 
SDG #:

All circled methods are applicable to each sample.

Page:__ (of )
Reviewer: K,----- .

2nd reviewer:

Samnld ID Wlatriv Parampfpr

$<>r 1m pH Br Cl NO, NO, SO. NH, TOC CN Ct®* T-P MBAs')TDS TSS Cond CIO, CIO.
1

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 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 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 Cr8* 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 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 Cr* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN CH* 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 Ci*+ 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 Cr*+ 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 Cf*+ 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:_________________________________________

Tronox_B.wpd
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LDC#: 2125716 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

N NA 
NA

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

Page: l of
Reviewer:__ L

2nd Reviewer:

Analyte

Concentration (mg/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)1 2

Bicarbonate Alkalinity 756 392 364 (s333) J det / A (fd)

Total Alkalinity 888 392 496 (s333) J det / A (fd)

pH (S.U.) 8.42 8.24 2

TOC 300U 310 10 (s300)

Total Phosphorus 799 838 5

Analyte

Concentration (mg/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)6 7

Bicarbonate Alkalinity 412 273U 139 (s273)

Total Alkalinity 433 276 157 (*273)

Chloride 142 74.8 67.2 (*27.3) J det / A (fd)

pH (S.U.) 8.44 8.25 2

TOC 300U 618 318 (s300) J / U J / A (fd)

Total Phosphorus 544 659 19

Analyte

Concentration (mg/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)10 11

Bicarbonate Alkalinity 268 262 6 (*227)

Total Alkalinity 331 375 44 (*227)

pH (S.U.) 9.11 8.91 2

Sulfate 73.5 69.6 3.9 (*22.7)



LDC#: 2125716 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

Page: ^6f
Reviewer:, 

2nd Reviewer:

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

Analyte

Concentration (mg/Kg)

RPD (£50) Difference Limits
Qualification 
(Parent only)10 11

TOC 806 862 56 (£300)

Total Phosphorus 885 851 4

V:\FIELD DUPLICATES\FDJnorganic\2125716.wpd



LDC Report# 21257J6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

July 9 through July 10, 2008

August 17, 2009

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R2844902

Sample Identification

SA46-0.5B
SA46-10B
SA46-20B
SA46-30B
SA46-30BD
SA48-0.5B
SA48-10B
SA48-20B
SA48-30B
SA48-35B
RSAJ7-0.5B
RSAJ7-10B
RSAJ7-20B
RSAK7-0.5B
RSAK7-10B
RSAK7-10BD
RSAK7-20B
RSAK7-27B

V:\LOGIN\TRONOXNG\21257J6.TR3 1



Introduction

This data review covers 18 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 350.1M for 
Ammonia as Nitrogen, EPA Method 365.1 for Total Phosphorus, EPA SW 846 Method 
7199 for Hexavalent Chromium, EPA SW 846 Method 9012 for Total Cyanide, EPA 
SW 846 Method 9045 for pH, EPA SW 846 Method 9056 for Bromide, Chloride, 
Nitrate as Nitrogen, Nitrite as Nitrogen, and Sulfate, Standard Method 2320B for 
Alkalinity, Standard Method 5540C for Surfactants, and Lloyd/Kahn 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 IX.

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

V:\LOGIN\TRONOXNG\21257J6.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\21257J6.TR3 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Extraction From Sample Extraction

Sample Analyte Until Analysis Until Analysis Flag Aor P

SA46-30B Nitrite as N 54 hours 48 hours J- (all detects) A
UJ (all non-detects)

SA46-30BD Nitrite as N 54.25 hours 48 hours J- (all detects) A
UJ (all non-detects)

SA48-0.5B Nitrite as N 54.5 hours 48 hours J- (all detects) A
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.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V:\lOGIN\TRONOXNG\21257J6.TR3 4



V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification and Project Quantitation Limit

The QAPP PQLs were met with the following exceptions:

Sample Analyte Finding Criteria Flag A or P

All samples in SDG Alkalinity Laboratory reporting limit PQL should be reported at 2 None P
R2844902 reported at 200 mg/Kg. mg/Kg per the QAPP.

All samples in SDG Nitrite as N Laboratory reporting limit PQL should be reported at 0.1 None P
R2844902 reported at 5.0 mg/Kg. mg/Kg per the QAPP.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R2844902 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

The overall assessment of data was acceptable with the following exceptions:

Sample Compound Flag Aor P

SA46-30BD Chloride R A
SA48-35B Sulfate R

The Chloride and Sulfate results for the samples listed above were overdiluted. 

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

V:\LOGIN\TRONOXNG\21257J6.TR3 5



IX. Field Duplicates

Samples SA46-30B and SA46-30BD and samples RSAK7-10B and RSAK7-10BD 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 A or PSA46-30B SA46-30BD

Bicarbonate alkalinity 469 mg/Kg 435 mg/Kg - 34 (<300) - -

Total alkalinity 637 mg/Kg 645 mg/Kg - 8 (<300) - -

Chloride 1390 mg/Kg 3000U mg/Kg - 1610 (<3000) - -

Nitrate as N 34.4 mg/Kg 34.7 mg/Kg 1 (<50) - - -

PH 8.08 S.U. 7.93 S.U. 2 (<50) - - -

Sulfate 1200 mg/Kg 3000U mg/Kg - 1800 (<3000) - -

Total Phosphorus 928 mg/Kg 870 mg/Kg 6 (<50) - - -

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorPRSAK7-10B RSAK7-10BD

Bicarbonate alkalinity 273 mg/Kg 234 mg/Kg - 39 (<219) - -

Total alkalinity 419 mg/Kg 286 mg/Kg - 133 (<219) - -

Chloride 43.5 mg/Kg 109 mg/Kg - 65.5 (<21.9) J (all detects) A

PH 8.61 S.U. 8.83 S.U 3 (<50) - - -

Sulfate 172 mg/Kg 324 mg/Kg 61 (<50) - J (all detects) A

TOC 554 mg/Kg 362 mg/Kg - 192 (<300) - -

Total phosphorus 1100 mg/Kg 888 mg/Kg 21 (<50) - - -

V:\LOGIN\TRONOXNG\21257J6.TR3 6



Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R2844902

SDG Sample Analyte Flag A or P Reason (Code)

R2844902 SA46-30B
SA46-30BD
SA48-0.5B

Nitrite as N J- (all detects)
UJ (all non-detects)

A Technical holding times
(h)

R2844902 SA46-0.5B
SA46-1 OB
SA46-20B
SA46-30B
SA46-30BD
SA48-0.5B
SA48-10B
SA48-20B
SA48-30B
SA48-35B
RSAJ7-0.5B
RSAJ7-1 OB
RSAJ7-20B
RSAK7-0.5B
RSAK7-1 OB
RSAK7-1OBD
RSAK7-20B
RSAK7-27B

Alkalinity
Nitrite as N

None
None

P Sample result verification

V:\LOGIN\TRONOXNG\21257J6.TR3 7



SDG Sample Analyte Flag Aor P Reason (Code)

R2844902 SA46-0.5B All analytes reported below J (all detects) A Sample result verification
SA46-10B
SA46-20B
SA46-30B
SA46-30BD
SA48-0.5B
SA48-10B
SA48-20B
SA48-30B
SA48-35B
RSAJ7-0.5B
RSAJ7-1 OB
RSAJ7-20B
RSAK7-0.5B
RSAK7-10B
RSAK7-1 OBD
RSAK7-20B
RSAK7-27B
SA46-0.5B
SA46-1 OB
SA46-20B
SA46-30B
SA46-30BD
SA48-0.5B
SA48-10B
SA48-20B
SA48-30B
SA48-35B
RSAJ7-0.5B
RSAJ7-1 OB
RSAJ7-20B
RSAK7-0.5B
RSAK7-1 OB
RSAK7-1 OBD 
RSAK7-20B
RSAK7-27B

the PQL. (PQL) (sp)

R2844902 SA46-30BD Chloride R A Overall assessment of
SA48-35B Sulfate R data (o)

R2844902 RSAK7-1 OB Chloride J (all detects) A Field duplicates
RSAK7-1 OBD (Difference) (fd)

R2844902 RSAK7-1 OB Sutfate J (all detects) A Field duplicates (RPD)
RSAK7-1 OBD (fd)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R2844902

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R2844902

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\21257J6.TR3 8



LDC #: 21257J6
SDG #: R2844902

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET

Stage 2B
Laboratory: Columbia Analytical Services Reviewer: 

2nd Reviewer:

Date:
Page: f of/

METHOD: (Analyte) Alkalinittl (SM2320BV Ammonia-N (ERA Method 350.1 ML Bromide. Chloride. Nitrate-N. Nitrite-N. Sulfate 
(ERA SW846 Method 9056). Cyanide (EPA SW846 Method 9012). Hexavalent Chromium (EPA SW846 Method 7199). pH 
(EPA SW846 Method 9045). Surfactants (SM5540C). Total Phosphorus (EPA Method 365.1).-Pcrcent Solids (EPA-Metfeod- 
166&g». TOC (Llovd/Kahn)________________________________________
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 5^ Sampling dates: 9 / ^ I vS', 0 11° fajP'1

Ha. Initial calibration /V
lib. Calibration verification A
III. Blanks A-

IV Matrix Spike/Matrix Spike Duplicates -j c 1LttcL ■

V Duplicates
5 ' ^ T

VI. Laboratory control samples A- L-'C'(7

VII. Sample result verification W
/

VIII. Overall assessment of data ft
IX. Field duplicates ns-jjL, }
Y PiolH Hlankc i\

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: %
__________ ______40i

t
i SA46-0.5B ll' RSAJ7-0.5B 21 31

A
2 SA46-10B 12^ RSAJ7-10B 22

***
32

/3 SA46-20B 13 RSAJ7-20B 23 33

4/ SA46-30B 14 RSAK7-0.5B 24 34

5' SA46-30BD 15 RSAK7-10B 25 35

6 SA48-0.5B 16 RSAK7-10BD 26 36

7 SA48-10B 17 RSAK7-20B 27 37

8 SA48-20B 18 RSAK7-27B 28 38

9 SA48-30B 19 29 39

10 SA48'35B 20 30 40

Notes:____________________

21257J6W.wpd



LDC #: y]^L VALIDATION FINDINGS WORKSHEET
SDG #: urZS Sample Specific Analysis Reference

Ail circled methods are applicable to each sample.

Page:_
Reviewer:.

2nd reviewer:

I of )

Ramnln ID Matriv Paramptor

1-1 r J 1m PH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS)lDS 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 Cf*+ 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 Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr3* 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 Cr3" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO, ,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO, '

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN O3* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr3* 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 Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cl3* 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 Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr3* 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,

i

Comments:

Tronox_B.wpd



LDC #;
SDG #: {V i

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page:__l_of_J__
Reviewer:

2nd reviewer: _

Ail circled dates have exceeded the technical holding time.
Y_N (ilk Were all samples preserved as applicable to each method ?

Method:

Parameters: fA. -V

Technical holding time: ^

Sample ID
Sampling

date

■JSstta^+Tf^Analysts
date

Analysis
date

Analysis
date

Analysis
date

Analysis
date Qualifier ,

4* 7(1 oilr' Cr^f a >1 IT
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Inorganics, Method See Cover

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

LDC#: 21257J6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Page: ( i
Reviewer:

2nd Reviewer:.

Analyte

Concentration (mg/Kg)

RPD (£50) Difference Limits
Qualification 
(Parent only)4 5

Bicarbonate Alkalinity 469 435 34 (£300)

Total Alkalinity 637 645 8 (s300)

Chloride 1390 3000U 1610 (£3000)

Nitrate as N 34.4 34.7 1

pH (S.U.) 8.08 7.93 2 -9r+6------ ——tsr-w
S

Sulfate 1200 3000U 1800 (£3000)

Total Phosphorus 928 870 6

Analyte

Concentration (mg/Kg)

RPD (£50) Difference Limits
Qualification 
(Parent only)15 16

Bicarbonate Alkalinity 273 234 39 (£219)

Total Alkalinity 419 286 133 (£219)

Chloride 43.5 109 65.5 (£21.9) J det / A (fd)

pH (S.U.) 8.61 8.83 3

Sulfate 172 324 61 J det / A (fd)

TOC 554 362 192 (£300)

Total Phosphorus 1100 888 21

V:\FIELD DUPLICATES\FDJnorganic\21257J6.wpd



LDC Report# 21257K6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

July 10 through July 11, 2008

August 17, 2009

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R2844922 

Sample Identification

RSAJ8-0.5B RSAK2-30B
RSAJ8-10B RSAK2-35B
RSAJ8-20B RSA17-32B
RSAJ8-30B RSAL2-0.5BMS
RSAJ8-33B RSAL2-0.5BDUP
RSAI7-0.5B
RSAI7-10B
RSAI7-20B
RSAI7-30B
RSAL2-0.5B
RSAL2-10B
RSAL2-20B
RSAL2-20BD
RSAL2-30B
RSAL2-37B
RSAL2-40B
RSAK2-0.5B
RSAK2-10B
RSAK2-20B
RSAK2-20BD
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Introduction

This data review covers 25 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 350.1M for 
Ammonia as Nitrogen, EPA Method 365.1 for Total Phosphorus, EPA SW 846 Method 
7199 for Hexavalent Chromium, EPA SW 846 Method 9012 for Total Cyanide, EPA 
SW 846 Method 9045 for pH, EPA SW 846 Method 9056 for Bromide, Chloride, 
Nitrate as Nitrogen, Nitrite as Nitrogen, and Sulfate, Standard Method 2320B for 
Alkalinity, Standard Method 5540C for Surfactants, and Lloyd/Kahn 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 IX.

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

V:\LOGIN\TRONOXNG\21257K6.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\21257K6.TR3 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Sample Analyte

Total Time From 
Sample Extraction 

Until Analysis

Required Holding Time 
From Sample Extraction 

Until Analysis Flag A or P

RSAL2-0.5B
RSAL2-0.5BMS
RSAL2-0.5BDUP

Nitrite as N 8 days 48 hours J- (all detects)
R (all non-detects)

A

RSAL2-1 OB Nitrite as N 63 hours 48 hours J- (ail detects)
UJ (all non-detects)

A

RSAL2-30B Nitrite as N 63.25 hours 48 hours J- (all detects)
UJ (all non-detects)

A

RSAL2-37B Nitrite as N 63.5 hours 48 hours J- (all detects)
UJ (all non-detects)

A

RSAL2-40B Nitrite as N 63.75 hours 48 hours J- (all detects)
UJ (all non-detects)

A

RSAK2-30B Nitrite as N 64 hours 48 hours J- (all detects)
UJ (all non-detects)

A

RSAK2-35B Nitrite as N 64.25 hours 48 hours 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. 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:
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Date
Lab.

Reference/ID Analyte %R (Limits) Associated Samples Flag Aor P

7/21/08 CCV (#27) Total organic carbon 88 (90-110) RSAI7-30B
RSAL2-0.5B
RSAL2-10B
RSAL2-20B
RSAL2-20BD
RSAL2-30B
RSAL2-37B
RSAL2-40B
RSAK2-0.5B
RSAK2-10B
RSAK2-20B
RSAK2-20BD
RSAK2-30B
RSAK2-35B
RSA17-32B

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

P

7/21/08 CCV (#39) Total organic carbon 86.5 (90-110) RSAK2-20B
RSAK2-20BD
RSAK2-30B
RSAK2-35B
RSA17-32B

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:
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Spike ID 
(Associated 
Samples) Analyte %R (Limits) Flag AorP

RSAL2-0.5BMS
(RSAJ8-0.5B
RSAJ8-1 OB 
RSAJ8-20B 
RSAJ8-30B 
RSAJ8-33B 
RSAI7-0.5B
RSAI7-1 OB 
RSAI7-20B 
RSAI7-30B 
RSAL2-0.5B
RSAL2-1 OB
RSAL2-20B
RSAL2-20BD
RSAL2-30B
RSAL2-37B
RSAL2-40B)

Bromide 26 (75-125) J- (all detects)
R (all non-detects)

A

RSAL2-0.5BMS
(RSAJ8-0.5B
RSAJ8-1 OB 
RSAJ8-20B 
RSAJ8-30B 
RSAJ8-33B 
RSAI7-0.5B
RSAI7-1 OB 
RSAI7-20B 
RSAI7-30B 
RSAL2-0.5B
RSAL2-1 OB
RSAL2-20B
RSAL2-20BD
RSAL2-30B
RSAL2-37B
RSAL2-40B)

Nitrate as N 318 (75-125) J+ (all detects) A

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification and Project Quantitation Limit

The QAPP PQLs were met with the following exceptions:
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Sample Analyte Finding Criteria Flag AorP

All samples in SDG Alkalinity Laboratory reporting limit PQL should be reported at 2 None P
R2844922 reported at 200 mg/Kg. mg/Kg per the QAPP.

All samples in SDG Nitrite as N Laboratory reporting limit PQL should be reported at 0.1 None P
R2844922 reported at 5.0 mg/Kg. mg/Kg per the QAPP.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R2844922 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

The overall assessment of data was acceptable with the following exceptions:

Sample Compound Flag A or P

RSAL2-37B
RSAK2-20BD

Sulfate R A

The Sulfate results for the samples listed above were overdiluted.

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

IX. Field Duplicates

Samples RSAL2-20B and RSAL2-20BD and samples RSAK2-20B and RSAK2-20BD 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 AorPRSAL2-20B RSAL2-20BD

Chloride 316 mg/Kg 213 mg/Kg 39 (<50) - - -

pH 8.13 S.U. 8.17 S.U. 0 (£50) - - -
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags AorPRSAL2-20B RSAL2-20BD

Sulfate 7000 mg/Kg 6040 mg/Kg 15 (<50) - - -

Total organic carbon 849 mg/Kg 740 mg/Kg - 109 (<300) - -

Total phosphorus 579 mg/Kg 448 mg/Kg 26 (<50) - - -

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flags Aor PRSAK2-20B RSAK2-20BD

Bicarbonate alkalinity 321 mg/Kg 413 mg/Kg - 92 (£216) - -

Total alkalinity 472 mg/Kg 586 mg/Kg - '114 (£216) - -

Chloride 77.2 mg/Kg 114 mg/Kg 38 (£50) - - -

PH 9.00 S.U. 9.06 S.U. 1 (<50) - - -

Sulfate 68.8 mg/Kg 86.5U mg/Kg - 17.7 (£86.5) - -

Surfactants 2.16U mg/Kg 3.04 mg/Kg - 0.88 (£2.16) - -

Total organic carbon 548 mg/Kg 654 mg/Kg - 106 (£300) - -

Total Phosphorus 585 mg/Kg 662 mg/Kg 12 (£50) - - -
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R2844922

SDG Sample Analyte Flag AorP Reason (Code)

R2844922 RSAL2-0.5B Nitrite as N J- (all detects)
R (all non-detects)

A Technical holding times
(h)

R2844922 RSAL2-1 OB
RSAL2-30B
RSAL2-37B
RSAL2-40B
RSAK2-30B
RSAK2-35B

Nitrite as N J- (all detects)
UJ (all non-detects)

A Technical holding times
(h)

R2844922 RSAI7-30B
RSAL2-0.5B
RSAL2-1 OB
RSAL2-20B
RSAL2-20BD
RSAL2-30B
RSAL2-37B
RSAL2-40B
RSAK2-0.5B
RSAK2-1 OB
RSAK2-20B
RSAK2-20BD
RSAK2-30B
RSAK2-35B
RSA17-32B

Total organic carbon J- (all detects)
UJ (all non-detects)

P Calibration (CCV %R) (c)

R2844922 RSAJ8-0.5B
RSAJ8-1 OB
RSAJ8-20B
RSAJ8-30B
RSAJ8-33B
RSAI7-0.5B
RSAI7-1 OB
RSAI7-20B
RSAI7-30B
RSAL2-0.5B
RSAL2-1 OB
RSAL2-20B
RSAL2-20BD
RSAL2-30B
RSAL2-37B
RSAL2-40B

Bromide J- (all detects)
R (all non-detects)

A Matrix spike analysis 
(%R) (m)
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SDG Sample Analyte Flag AorP Reason (Code)

R2844922 RSAJ8-0.5B
RSAJ8-1 OB
RSAJ8-20B
RSAJ8-30B
RSAJ8-33B
RSAI7-0.5B
RSAI7-1 OB
RSAI7-20B
RSAI7-30B
RSAL2-0.5B
RSAL2-1 OB
RSAL2-20B
RSAL2-20BD
RSAL2-30B
RSAL2-37B
RSAL2-40B

Nitrate as N J+ (all detects) A Matrix spike analysis 
(%R) (m)

R2844922 RSAJ8-0.5B
RSAJ8-1 OB
RSAJ8-20B
RSAJ8-30B
RSAJ8-33B
RSAI7-0.5B
RSAI7-1 OB
RSAI7-20B
RSAI7-30B
RSAL2-0.5B
RSAL2-1 OB
RSAL2-20B
RSAL2-20BD
RSAL2-30B
RSAL2-37B
RSAL2-40B
RSAK2-0.5B
RSAK2-1 OB
RSAK2-20B
RSAK2-20BD
RSAK2-30B
RSAK2-35B
RSA17-32B

Alkalinity
Nitrite as N

None
None

P Sample result verification
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SDG Sample Analyte Flag A or P Reason (Code)

R2844922 RSAJ8-0.5B
RSAJ8-1 OB
RSAJ8-20B
RSAJ8-30B
RSAJ8-33B
RSAI7-0.5B
RSAI7-1 OB
RSAI7-20B
RSAI7-30B
RSAL2-0.5B
RSAL2-1 OB
RSAL2-20B
RSAL2-20BD
RSAL2-30B
RSAL2-37B
RSAL2-40B
RSAK2-0.5B
RSAK2-1 OB
RSAK2-20B
RSAK2-20BD
RSAK2-30B
RSAK2-35B
RSA17-32B

All analytes reported below 
the PQL.

J (all detects) A Sample result verification 
(PQL) (sp)

R2844922 RSAL2-37B
RSAK2-20BD

Sulfate R A Overall assessment of 
data (o)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R2844922

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R2844922

No Sample Data Qualified in this SDG
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LDC #: 21257K6
SDG #: R2844922

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET

Stage 2B

% f\

Laboratory: Columbia Analytical Services

JZK

Date:
Page: ! of J

Reviewer: ,
2nd Reviewer: Q-^

METHOD: (Analvtet Alkalinity (SM2320BV Ammonia-N (EPA Method 350.1 ML Bromide. Chloride. Nitrate-N. Nitrite-N. Sulfate 
(EPA SW846 Method 9056LfCvanide (EPA SW846 Method 90121 Hexavalent Chromium (EPA SW846 Method 7199). pH
(EPA SW846 Method 9045), Surfactants (SM5540CL Total Phosphorus (EPA Method 365.DrPeroofit-Solids (EPA Mothod- 

. 16&3T. TOC (Llovd/Kahn)________________________________________
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Area nnmmantft

1. Technical holding times /W Sampling dates: . 7/il/p^

Ila. Initial calibration A
/ ' S

lib. Calibration verification

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates t)\rJ ^ Pi S /

V Duplicates A-
/ 1 r

VI. Laboratory control samples A-
VII. Sample result verification

/

VIII. Overall assessment of data Pr
IX. Field duplicates C l>. ) t 1 f. “H? ")
Y Fiolrl hlankc

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 RSAJ8-0.5B 11 RSAL2-10B 21 RSAK2-30B 31 yvvs_____________
2 RSAJ8-10B 12 RSAL2-20B 22 RSAK2-35B 32

3 RSAJ8-20B 13 RSAL2-20BD 23 RSA17-32B 33

4 RSAJ8-30B 14 RSAL2-30B 24 RSAL2-0.5BMS 34

5 RSAJ8-33B 15 RSAL2-37B 25 RSAL2-0.5BDUP 35

6 RSAI7-0.5B 16 RSAL2-40B 26 36

7 RSAI7-10B 17 RSAK2-0.5B 27 37

8 RSAI7-20B 18 RSAK2-10B 28 38

9 RSAI7-30B 19 RSAK2-20B 29 39

10 RSAL2-0.5B 20 RSAK2-20BD 30 40

Notes:

21257K6W.wpd



All circled methods are applicable to each sample.

LDC #: yjv^ V^ VALIDATION FINDINGS WORKSHEET
SDG #: Xjjl Sample Specific Analysis Reference

(of )
Reviewer: t ------

2nd reviewer:

Page:.

.^amnlp IH Wlatriv ParamptAr

5°r| (Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS7TDS 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 Cr*+ T-P MBAS TDS TSS Cond CIO, CIO,

pHTbc^Q® ltfoyso}(w(W/Cf^ TDS TSS Cond CIO, CIO,

i/ Alkf 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 Cr* 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 Cr* T-P MBAS TDS TSS Cond CIO, CIO,
* Alk pH Br Cl NO, NO, SO, NH, TOC CN Cf* 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 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 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 Cr* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr3* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cf* 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 Cf+ 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 Ci* 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 Cl* 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 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page:_
Reviewer:.

2nd reviewer:

I of I

All circled dates have exceeded the technical holding time.
_ Y N N/i Were all samples preserved as applicable to each method ?
\y)n n/A Were all cooler temoeratures within validation criteria?

jMethod: —
o

i

(Parameters:

(Technical holding time: ^

I Sample ID
Sampling

date
Analysts

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier
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Inorganics, Method See Cover

LDC#: 21257K6 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover Field Duplicates

N NA Were field duplicate pairs identified in this SPG?
N NA Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mg/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)12 13

Chloride 316 213 39

pH (S.U.) 8.13 8.17 0

Sulfate 7000 6040 15

TOC 849 740 109 (s300)

Total Phosphorus 579 448 26

Analyte

Concentration (mg/Kg)

RPD (£50) Difference Limits
Qualification 
(Parent only)19 20

Bicarbonate Alkalinity 321 413 92 (£216)

Total Alkalinity 472 586 114 (£216)

Chloride 77.2 114 38

pH (S.U.) 9.00 9.06 1

Sulfate 68.8 86.5U 17.7 (£86.5)

Surfactants 2.16U 3.04 0.88 (£2.16)

TOC 548 654 106 (£300)

Total Phosphorus 585 662 12

Page:__L°f_
Reviewer:___r/

2nd Reviewer:
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LDC Report# 21257L6

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

July 11, 2008

August 17, 2009

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R2845025

Sample Identification

RSAI7-108(119156) 
RSAI7-106(119157) 
RSAI7-10B(119157)RE

Samples in this SDG underwent SPLP extraction
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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 Method 120.1 for 
Conductivity, EPA SW 846 Method 7199 for Hexavalent Chromium, EPA Method 
350.1M for Ammonia as Nitrogen, EPA Method 365.1 for Total Phosphorus, EPA SW 
846 Method 9012 for Total Cyanide, EPA SW 846 Method 9040 for pH, EPA SW 846 
Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, Nitrite as Nitrogen, and 
Sulfate, EPA SW 846 Method 9060 for Total Organic Carbon, Standard Method 2320B 
for Alkalinity, Standard Method 2540C for Total Dissolved Solids, and Standard 
Method 5540C for Surfactants.

This review follows the Standard Operating Procedures (SOP) 40, Data 
ReviewA/alidation (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 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

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

SPLP BLK #2 Chloride 0.276 mg/L RSAI7-106(119156)
Nitrate as N 0.113 mg/L
Total alkalinity 2.50 mg/L

SPLP BLK #3 Chloride 0.328 mg/L RSAI7-10B(119157)
Nitrate as N 0.060 mg/L
Total alkalinity 8.80 mg/L

SPLP BLK #3RE Total alkalinity 8.00 mg/L RSAI7-10B(119157)RE

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

RSAI7-10B(119156) Nitrate as N 0.335 mg/L 0.335J+ mg/L

V:\LOGIN\TRONOXNG\21257L6.TR3 4



IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R2845025 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

VIII. 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 Analyte Flag A or P

RSAI7-106(119157) Carbonate alkalinity X A
Bicarbonate alkalinity X

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\21257L6.TR3 5



Tronox LLC Facility, 2008 Phase B investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R2845025

SDG Sample Analyte Flag AorP Reason (Code)

R2845025 RSAI7-106(119156) All analytes reported J (all detects) A Sample result verification
RSAI7-106(119157) below the PQL (PQL) (sp)
RSAI7-106(119157)RE

R2845025 RSAI7-106(119157) Carbonate alkalinity X A Overall assessment of
6icarbonate alkalinity X data (o)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R2845025

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R2845025 RSAI7-106(119156) Nitrate as N 0.335J+ mg/L A bl

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R2845025

No Sample Data Qualified in this SDG
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LDC#: 21257L6
SDG #: R2845025

Tronox Northgate Henderson 
VALIDATION COMPLETENESS WORKSHEET

Stage 2B
Date:

Page:_l_of / 
Reviewer:

2nd Reviewer:
Laboratory: Columbia Analytical Services

METHOD: (Analyte) Alkalinity (SM2320BLAmmonia-N (EPA Me/hod 350.1 ML Bromide. Chloride, Nitrate-N, Nitrite-N. Sulfate 
(EPA SW846 Method 9056). Conductivity (EPA Method 120.1). Cyanide (EPASW846 Method 9012). Hexavalent Chromium 
(EPA Method glftefc pH (EPA SW846 Method 9040). Surfactants (SM5540C). Total Phosphorus (EPA Method 365.1). TDS 
(SM2540C), TOC (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.

Valiriatinn Area Comments

1. Technical holding times L Sampling dates: ^ / (I ^ ^ F

Ha. Initial calibration A

lib. Calibration verification &
III. Blanks ^vj

IV Matrix Spike/Matrix Spike Duplicates

V Duplicates \J
>> / '

VI. Laboratory control samples A-
VII. Sample result verification N

/

VIII. Overall assessment of data

IX. Field duplicates
Y PiolH hlankc 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: ,
SP.*

1 RSAI7-106(119156) 11 L UuV te v' 21 31

2 RSAI7-10B019157) 12
/ 1 1

22 32

3 .1/ Rt 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:

21257L6W.wpd



All circled methods are applicable to each sample.

LDC #; VALIDATION FINDINGS WORKSHEET
SDG #: Sample Specific Analysis Reference

Page:_ 
Reviewer:. 

2nd reviewer:

(of )

fiamnle ID Matriv ParamdtAr

L/'L-' $°r Aik pH Br Cl NO, NO, SO„ NH, TOC CN Cr* T-P MBAsTlDs) TSS a^ond)ciO, ClOa

>
/* (Al)c 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 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 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*

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 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 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 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 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 Cr* 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 Cr®* 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 Ci*+ 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*
1

Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr®* T-P MBAS TDS TSS Cond CIO, CIO*

Comments:

Tronox_B.wpd
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LDC Report# 21257W6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

June 16 through June 24, 2008

August 14, 2009

Water

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0805394

Sample Identification

PB061608B
PC-40B
H-48B
MC-66B
MC-66BD
MC-65B
PC-37B
M-44B
M-94BX
MC-62B
PC-72B
PC-40BMS
PC-40BDUP

V:\LOGIN\TRONOXNG\21257W6.TR3 1



Introduction

This data review covers 13 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 300.1 for Chlorate 
and EPA Method 314.0 for Perchlorate.

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.

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\TRONOXNQ\21257W6.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\21257W6.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.

il. 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.

ill. Blanks

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

Sample FB062408GWarea1 (K0805722) was identified as a field blank. No contaminant 
concentrations were found in this blank.

Sample PB061608B was identified as a pump blank. No contaminant concentrations 
were found in this blank.

IV. 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. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

VI. Duplicates

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

VII. Laboratory Control Samples

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

V:\LOGIN\TRONOXNG\21257W6.TR3 4



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 K0805394 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment of Data

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

X. Field Duplicates

Samples MC-66B and MC-66BD were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Analyte

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags AorPMC-66B MC-66BD

Chlorate 470000 523000 11 (£30) - - -

Perchlorate 364000 406000 11 (£30) - - -

V:\LOGIN\TRONOXNG\21257W6.TR3 5



Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG K0805394

SDG Sample Analyte Flag AorP Reason (Code)

K0805394 PB061608B
PC-40B
H-48B
MC-66B
MC-66BD
MC-65B
PC-37B
M-44B
M-94BX
MC-62B
PC-72B

All analytes reported below 
the PQL

J (all detects) A Sample result verification 
(PQL) (sp)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG K0805394

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG K0805394

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\21257W6.TR3 6



Tronox Northgate Henderson
LDC #: 21257W6 VALIDATION COMPLETENESS WORKSHEET
SDG #: K0805394 Stage 2B
Laboratory: Columbia Analytical Services

Date?" |L^
Page: <■ ofv_

Reviewer: c_i^g 
2nd Reviewer:

METHOD: Chlorate (EPA Method 300.1 L Perchlorate (EPA Method 314.0)

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

X/aliHatinn Araa r^rkmmontc

I. Technical holding times A Sampling dates: (fi>! \Cp\$$ " ^ / Z-H /

Ha. Initial calibration yA

lib. Calibration verification /A

III. Blanks A

IV Surrogate Spikes A

V Matrix Spike/Matrix Spike Duplicates A xA

VI. Duplicates A Q~p
VII. Laboratory control samples ‘A- LO ......................
VIII. Sample result verification N

IX. Overall assessment of data A

X. Field duplicates t)V/
Yl PiealH Hlanlfc a/\) VA'l Kcgc6772.

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

(P'S'
Validated Samples: _

1 PB061608B 11 PC-72B 21 31

2 PC-40B 12 PC-40BMS 22 32

3 H-48B 13 PC-40BDUP 23 33

4 MC-66B 14 24 34

5 MC-66BD 15 25 35

6 MC-65B 16 26 36

7 PC-37 B 17 27 37

8 M-44B 18 28 38

9 M-94BX 19 29 39

10 MC-62B 20 30 40

Notes:

21257W6W.wpd



LDC Ca/6 VALIDATION FINDINGS WORKSHEET Page: lof ^
sdg Sample Specific Analysis Reference Reviewer:

2nd reviewer: ^ "

All circled methods are applicable to each sample.

Sample ID Parameter .

l-\l pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8+(C.\0^) Cl OujO

oons^ pH TDS Cl F NOs NOz S04 P04 ALK CN' NH3 TKN TOC CR0+f

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8+ ^ "

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR°"

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN’ NH, TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F NOa N02 S04 P04 ALK CN- NH3 TKN TOC CR6*

pH TDS Cl F N03 N02 S04 P04 ALK ChT NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F N03 NOa S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK ChT NH, TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN' Nh^ TKN TOC CR8+

pH TDS Cl F NO, N02 S04 P04 ALK CN' NH, TKN TOC CR8t

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F NO, N02 S04 P04 ALK CN' NH3 TKN TOC CR9+

pH TDS Cl F NO, N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN* NH, TKN TOC CR8+

pH TDS Cl F NO, N02 S04 P04 ALK CN' NH, TKN TOC CR8+

pH TDS Cl F NO, N02 S04 P04 ALK CN' NH, TKN TOC CR8+

pH TDS Cl F NO, N02 S04 P04 ALK CN' NH, TKN TOC CR8*

dH TDS Cl F NO, NO, SO, PO„ ALK CN' NH, TKN TOC CRe+

METHODS.6



Inorganics, Method See Cover

LDC#: 21257W6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

l \Page of ' 
Reviewer:

2nd Reviewer:

NA
NA

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

Analyte

Concentration (uq/L)

RPD (*30) Difference Limits
Qualification 
(Parent only)4 5

Chlorate 470000 523000 11

Perchlorate 364000 406000 11

V:\FIELD DUPLICATES\FDJnorganic\21257W6.wpd



LDC Report# 21257X6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

June 24 through June 26, 2008

August 14, 2009

Water

Wet Chemistry 

Stage 4

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0805722

Sample Identification

H-49AB
FB062408GWarea1
M-23B
MC-53B
MC-97B
MC-45B
M-7BB
M-88BB
M-61B
MC-94B
M-5AB
MW-16B
EB062608GW3
M-6AB
M-67B
M-68B
M-95B
M-57AB
M-7BBMS
M-7BBDUP
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Introduction

This data review covers 20 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 300.1 for Chlorate 
and EPA Method 314.0 for Perchlorate.

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.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.

V:\LOGIN\TRONOXNG\21257X6.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\21257X6.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. 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.

Sample EB062608GW3 was identified as an equipment blank. No contaminant 
concentrations were found in this blank.

Sample FB062408GWarea1 was identified as a field blank. No contaminant 
concentrations were found in this blank.

Sample PB061608B (from SDG K0805394) was identified as a pump blank. No 
contaminant concentrations were found in this blank.

IV. 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. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

VI. Duplicates

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

V:\LOGIN\TRONOXNG\21257X6.TR4 4



VII. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
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 Aor P

All samples in SDG K0805722 All analytes reported below the PQL. J (all detects) A

IX. Overall Assessment of Data

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:\UOGIN\TRONOXNQ\21257X6.TR4 5



Tronox LLC Facility, 2008 Phase B investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG K0805722

SDG Sample Analyte Flag A or P Reason (Code)

K0805722 H-49AB
FB062408GWarea1
M-23B
MC-53B
MC-97B
MC-45B
M-7BB
M-88BB
M-61B
MC-94B
M-5AB
MW-16B 
EB062608GW3
M-6AB
M-67B
M-68B
M-95B
M-57AB

All analytes reported below 
the PQL.

J (all detects) A Sample result verification 
(PQL) (sp)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG K0805722

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG K0805722

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\21257X6.TR4 6



Tronox Northgate Henderson
LDC #: 21257X6 VALIDATION COMPLETENESS WORKSHEET
SDG #: K0805722 Stage 4
Laboratory: Columbia Analytical Services

DateXllW?
Page: (-of ! 

Reviewer:
2nd Reviewer: u*—^

METHOD: Chlorate (EPA Method 300.1). Perchlorate (EPA Method 314.0)

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

X/aliHatmn Araa Pnmmontc

1. Technical holding times /\ Sampling dates: " C> l'2-Crf0*%^

Ha. Initial calibration /A

lib. Calibration verification A

III. Blanks A

IV Surrogate Spikes A

V Matrix Spike/Matrix Spike Duplicates A rA'o

VI. Duplicates A 0-9 ...........................................................................
VII. Laboratory control samples A IjcA

VIII. Sample result verification A
IX. Overall assessment of data A

X. Field duplicates A
Yl hlssnl^-c

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 H-49AB 11 M-5AB 21 31

2 FB062408GWarea 1 12 MW-16B 22 32

3 M-23B 13 EB062608GW3 23 33

4 MC-53B 14 M-6AB 24 34

5 MC-97B 15 M-67B 25 35

6 MC-45B 16 M-68B 26 36

7 M-7BB 17 M-95B 27 37

8 M-88BB 18 M-57AB 28 38

9 M-61B 19 M-7BBMS 29 39

10 MC-94B 20 M-7BBDUP 30 40

Notes:

21257X6W.wpd



LDC #:J2LAXS^^ VALIDATION FINDINGS CHECKLIST
SDG #- cyg'V-

Page- qf'^—
ReviewerT^*^

2nd Reviewer: i^A—^

Method:lnoraanics (ERA Method

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

lElftE’ f~ E
Was a method blank associated with every sample in this SDG?
Was there contamination in the method blanks? If yes, please see the Blanks 
vrsiirtaHnn mmolpfpnftss worksheet.

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 bv a factor of 4 or more, no action was taken.
Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for 
waters and < 35% for soil samples? A control limit of < CRDL(< 2X CRDL for soil) 
was used for samples that were < 5X the CRDL including when only one of the 
duplicate sample values were < 5X the CRDL.

Was an LCS anavlzed for this SDG?
Was an LCS analyzed per extraction batch?
Were the LCS percent recoveries (%R) and relative percent atrrerence (RPD) 
within the 80-120% /85-115% for Method 300.0) QC limits?­

' IMiiiP
Were performance evaluation (PE) samples performed?
\ A fora »ha narfpirmanfva m/alita+iAr> (PP) eamplae wifhin th«a ap»f»npfpnp»a limited

WETC-EPA-iV version 1.0



VALIDATION FINDINGS CHECKUSTLDC#:
SDG #: Stg^LOO^1—

Page;^-of
. Reviewer: CX*— 
2nd Reviewer:

WETC-EPA.IV version 1.0



SDG #: S-CP rrXj€/L--
VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

Page:_
Reviewer:

2nd reviewer: ^ .

All circled methods are applicable to each sample.

Sample ID Parameter .— 

l-tf pH IDS Cl F N03 NOz S04 P04 ALK CIST NH3 TKN TOC CRe+ (DyT)

Cf.'l^iiC pH TDS Cl F N03 N02 S04 P04 ALK Of NH, TKN TOC CRef C-A^ScJC^)

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CRe+ ^ ^ ^

pH TDS Cl F NOa N02 S04 P04 ALK CN’ NH3 TKN TOC CR°"

pH TDS Cl F N03 N02 S04 P04 ALK CN’ NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK ON’ NHS TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN’ NHa TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC OR8*

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CRa+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR6+

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH, TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NHj TKN TOC CR0+

pH TDS Cl F NOa N02 S04 P04 ALK CN' NH3 TKN TOC CRe+

pH TDS Cl F NOs N02 S04 P04 ALK CN' NHa TKN TOC CRe+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8*

pH TDS Cl F NOa N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK ChT NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F NOa N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F NOs N02 S04 P04 ALK CN' NH3 TKN TOC CR8*

dH TDS Cl F NO, NO, SO, PO„ ALK CN' NH, TKN TOC CR8+

Comments:
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SDG #:
LDC #: VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification

METHOD: Inorganics, Method

Page: ^ ^
Reviewer:

2nd reviewer: (y'v—

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

Are results within the calibrated range of the instruments?
Are all detection limits below the CRQL?

CIOsCompound (analyte) results for_______
recalculated and verified using the following equation:

jeported with a positive detect were

Concentration = Reealeuli

7

cx07_0|

O- CXiO\

O.ooCii

)iooo -

■- \ \5CO 'US/L-

Sample ID Analyte

Reported
Concentration
udu)

Calculated
Concentration Acceptable

(Y/N)

\ ■ CLI(V TJ^'booO ^OCCO y

TAOh ^tOocO Zo^ooo V

7 ! Uhoo USOO V

ClCXf Sb-700 ftMcoo v.U

Note:

RECALC.6



LDC Report# 21257Y6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2008 Phase B Investigation, 
Henderson, Nevada

June 25 through June 26, 2008

August 14, 2009

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0805780

Sample Identification

SA87-0.5B
SA87-10B
SA87-20B
SA87-30B
SA87-25B
SA180-0.5B
SA180-10B
SA180-20B
SA180-30B
SA57-0.5B
SA57-10B
SA57-20B
SA57-30B
SA87-10BMS
SA87-10BDUP
SA180-1 OEMS
SA180-10BDUP

V:\LOGIN\TRONOXNG\21257Y6.TR3 1



Introduction

This data review covers 17 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 300.1 for Chlorate 
and EPA Method 314.0 for Perchlorate.

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\21257Y6.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. 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.

No field blanks were identified in this SDG.

IV. 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. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

VI. Duplicates

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

VII. Laboratory Control Samples

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

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:
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Sample Finding Flag Aor P

All samples in SDG K0805780 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment of Data

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\21257Y6.TR3 5



Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG K0805780

SDG Sample Analyte Flag Aor P Reason (Code)

K0805780 SA87-0.5B
SA87-10B
SA87-20B
SA87-30B
SA87-25B
SA180-0.5B
SA180-10B
SA180-20B
SA180-30B
SA57-0.5B
SA57-10B
SA57-20B
SA57-30B

All analytes reported below 
the PQL.

J (all detects) A Sample result verification 
(PQL) (sp)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG K0805780

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG K0805780

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\21257Y6.TR3 6



Tronox Northgate Henderson
LDC #: 21257Y6 VALIDATION COMPLETENESS WORKSHEET Date: gH*-/0*7
SDG #: K0805780 Stage 2B Page: lof \
Laboratory: Columbia Analytical Services Reviewer:

2nd Reviewer:

METHOD: Chlorate (EPA Method 300.1L Perchlorate (EPA Method 314.0^

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

X/aliHatinn Area rtnmmontc

I. Technical holding times A Sampling dates: &l'Z£>lc><& ~

Ila. Initial calibration A

lib. Calibration verification A

III. Blanks A

IV Surrogate Spikes A

V Matrix Spike/Matrix Spike Duplicates A

VI. Duplicates A O
VII. Laboratory control samples A UC'5

VIII. Sample result verification N

IX. Overall assessment of data A

X. Field duplicates A
Yl FiealH HlanWc 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^* \ .

1 SA87-0.5B 11 SA57-10B 21 31

2 SA87-10B 12 SA57-20B 22 32

3 SA87-20B 13 SA57-30B 23 33

4 SA87--30B 14 SA87-10BMS 24 34

5 SA87-25B 15 SA87-10BDUP 25 35

6 SA180-0.5B 16 SA180-10BMS 26 36

7 SA180-10B 17 SA180-10BDUP 27 37

8 SA180-20B 18 28 38

9 SA180-30B 19 29 39

10 SA57-0.5B 20 30 40

Notes:

21257Y6W.wpd



LDC ^ VALIDATION FINDINGS WORKSHEET
sdg *• S-gP Cr'LiQA^ Sample Specific Analysis Reference

Page:_ l , A

Reviewer: CL^^. 
2nd reviewer: (y----- -

All circled methods are applicable to each sample.

Sample ID Parameter .____ ____ _

i-rs pH TDS Cl F NO, N02 S04 P04 ALK CN‘ NHa TKN TOC CR^COCXiC 10 H)

3G^\S pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR04^ 10\ XC1 (XT^>

go is, n pH TDS Cl F N03 N02 S04 P04 ALK CN- NH3 TKN TOC CR^^CP^Q^S

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR04 ^

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH, TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CFT

pH TDS Cl F N03 N02 S04 P04 ALK CNT NH3 TKN TOC CR64

pH TDS Cl F N03 N02 S04 P04 ALK CN' NHa TKN TOC CR84

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR64

pH TDS Cl F NOa N02 S04 P04 ALK CN' NH3 TKN TOC CR84

pH TDS Cl F N03 N02 S04 P04 ALK CN‘ NH, TKN TOC CR84

pH TDS Cl F N03 N02 S04 P04 ALK CN- NH, TKN TOC CR84

pH TDS Cl F N03 N02 S04 P04 ALK CNT NH, TKN TOC CR84

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH, TKN TOC CR84

pH TDS Cl F N03 N02 S04 P04 ALK CN’ NHa TKN TOC CR84

pH TDS Cl F N03 N02 S04 P04 ALK CN‘ NH3 TKN TOC CR84

pH TDS Cl F N03 N02 S04 P04 ALK CN' NHS TKN TOC CR84

pH TDS Cl F N03 N02 S04 P04 ALK Cl* NH, TKN TOC CR84

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH, TKN TOC CR84

pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR84

pH TDS Cl F NO, NO, S04 P04 ALK CN' NK, TKN TOC CR84

pH TDS Cl F NO, N02 S04 P04 ALK CN' NH, TKN TOC CR84

dH TDS Cl F NO, NO, SO, P0„ ALK CN' NH, TKN TOC CR84

Comments:

METHODS.6



LDC Report# 21257Z6

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc. 

Data Validation Report

Tronox LLC Facility, 2008 Phase E 
Henderson, Nevada

June 29 through June 30, 2008

August 14, 2009

Water

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0805919

Sample Identification

M-79B
M-84B
M-126B
M-14ABF
M-14ADBF

Investigation,
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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 Method 300.1 for Chlorate 
and EPA Method 314.0 for Perchlorate.

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.

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.

Sample FB062408GWarea1 (K0805722) was identified as a field blank. No contaminant 
concentrations were found in this blank.

Sample PB061608B (from SDG K0805394) was identified as a pump blank. No 
contaminant concentrations were found in this blank.

IV. 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. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

VI. Duplicates

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

VII. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.
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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 K0805919 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment of Data

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

X. Field Duplicates

Samples M-14ABF and M-14ADBF were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Analyte

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags Aor PM-14ABF M-14ADBF

Chlorate 19500 19500 0 (<30) - - -

Perchlorate 26700 26600 0 (£30) - - -
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG K0805919

SDG Sample Analyte Flag Aor P Reason (Code)

K0805919 M-79B All analytes reported below J (all detects) A Sample result verification
M-84B
M-126B
M-14ABF
M-14ADBF

the PQL (PQL) (sp)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG K0805919

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG K0805919

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21257Z6 VALIDATION COMPLETENESS WORKSHEET
SDG #: K0805919 Stage 2B
Laboratory: Columbia Analytical Services

Page: L of\__
Reviewer:

2nd Reviewer: ^

METHOD: Chlorate (EPA Method 300.1), Perchlorate (EPA Method 314.0t

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

\/alirlatir»n Aron P.nmmontc

I. Technical holding times A" Sampling dates: ' tz> (^0

Ila. Initial calibration

lib. Calibration verification

III. Blanks /A

IV Surrogate Spikes A -N
V Matrix Spike/Matrix Spike Duplicates cG rA5 fSoG* f,dsc&^4

VI. Duplicates (9- &jqA

VII. Laboratory control samples A ucL

VIII. Sample result verification N

IX. Overall assessment of data A -v

X. Field duplicates
VI PiolH hlonkc NV

'SO%P5'iclH^ ^ OOGtt fOVoS'7'ZJ2?)
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-79B 11 21 31

2 M-84B 12 22 32

3 M-126B 13 23 33

4 M-14ABF 14 24 34

5 M-14ADBF 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC#:
SDG #■. <:r€PCrtj€A~-'

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

Page:_
Reviewer:

2nd reviewer: ^

Ail circled methods are applicable to each sample.

Sample ID Parameter ^^ _____

\-S pH TDS Cl F N03 NO, S04 P04 ALK CN" NHS TKN TOC CRe+(ClC>>iC fO h)

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR6+ ......

pH TDS Cl F N03 NOz S04 P04 ALK CN" NH3 TKN TOC CR8+ ...

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR°"

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH, TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN" NHg TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR8+ ......

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN" NHa TKN TOC CRa+

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN" NHa TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH, TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN" NHa TKN TOC CR8+

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH, TKN TOC CR8+

pH TDS Cl F NO, N02 S04 P04 ALK CN" NHa TKN TOC CR8*

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR8*

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH, TKN TOC CR8*

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR8*

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH, TKN TOC CR8*

pH TDS Cl F NOa N02 S04 P04 ALK CN" NH, TKN TOC CR8*

pH TDS Cl F NOa N02 S04 P04 ALK CN" NH, TKN TOC CR8*

pH TDS Cl F NO, N02 S04 P04 ALK CN" NH, TKN TOC CR8*

dH TDS Cl F NO, NO, SO, PO, ALK CN" NH TKN TOC CR8*

Comments:

METHODS.6



Inorganics, Method See Cover

LDC#: 21257Z6 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover Field Duplicates

_ i , \ Page:___ of__
Reviewer: P

2nd Reviewer:

NA
NA

Were field duplicate pairs identified in this SPG?
Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (ug/L)

RPD (^30) Difference Limits
Qualification 
(Parent only)4 5

Chlorate 19500 19500 0

Perchlorate 26700 26600 0
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