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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 218.6 for 
Dissolved Hexavalent Chromium.

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.

V:\LOGIN\TRONOXNG\21495A6.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 were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met.

III. Blanks

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

Sample MC-3B-FILT was identified as a filter blank. No hexavalent chromium was found 
in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification 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 R0902886 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

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Dissolved Hexavalent Chromium - Data Qualification Summary - SDG R0902886

SDG Sample Analyte Flag AorP Reason (Code)

R0902886 MC-3B-FILT All analytes reported J (all detects) A Sample result verification
below the PQL. (PQL) (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Dissolved Hexavalent Chromium - Laboratory Blank Data Qualification Summary - 
SDG R0902886

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Dissolved Hexavalent Chromium - Field Blank Data Qualification Summary - SDG
R0902886

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21495A6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0902886__________ Stage 2B
Laboratory: Columbia Analytical Services

METHOD: (Analyte) Hexavalent Chromium (EPA Method 218.6)______________________

Date:*?/1 k/*‘l 
Page: f of )

..........4-.

Reviewer: 1 
2nd Reviewer:

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

Valiriatinn Area (Tnmments

1. Technical holding times /y Sampling dates: S-/ "S' 1

Ila. Initial calibration K

lib. Calibration verification Pr

III. Blanks A
IV Matrix Spike/Matrix Spike Duplicates /V "N ‘■7/ VLm/? <
V Duplicates /V r / ™ 1

I i
/ k

VI. Laboratory control samples A
t_c<

VII. Sample result verification N

VIII. Overall assessment of data h
IX. Field duplicates
Y PiolH hlanlrc K/P "Ci \jU\/ If '— 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 MC-3B-FILT 11 (MK\ 21 31

2 12
\ ' ^

22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

WET.wpd



Revision 1

LDC Report# 21495B6

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

Collection Date: May 27 through June 4, 2009

LDC Report Date: October 20, 2009

Matrix: Water

Parameters: Wet Chemistry

Validation Level: Stage 4

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903006

Sample Identification

MC-3B
EB052709
M-127B
FB060409
MC-3BMS
MC-3BDUP

An asterisk (*) will be placed in the margin
to the left of any revised section in the text. 1 V:\LOGIN\TRONOXNG\21495B6.RV1



Revision 1

Introduction

This data review covers 6 water samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, EPA Method 350.1 for Ammonia as 
Nitrogen, EPA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, Nitrite 
as Nitrogen, and Sulfate, EPA Method 353.2 for Nitrite as Nitrogen, EPA 300.1 for 
Chlorate, EPA Method 120.1 for Conductivity, EPA SW 846 Method 9012A for 
Cyanide, EPA Method 218.6 for Dissolved Hexavalent Chromium, EPA SW 846 
Method 9040B for pH, Standard Method 5540C for Surfactants, EPA Method 314.0 for 
Perchlorate, EPA Method 365.1 for Total Phosphorus, Standard Method 2540C for 
Total Dissolved Solids, Standard Method 2540D for Total Suspended Solids, and EPA 
SW 846 Method 9060 for Total Organic Carbon.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.

‘Indicates change as the result of report review.
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Revision 1

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.
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Revision 1

*1. 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

MC-3B Bromide 42 days 28 days J- (all detects) A
EB052709 UJ (all non-detects)

MC-3B Cyanide 15 days 14 days J- (all detects)
UJ (all non-detects)

A

MC-3B Nitrite as N (353.2) 7 days 48 hours J- (all detects)
R (all non-detects)

P

M-127B Nitrite as N (353.2) 6 days 48 hours J- (all detects)
R (all non-detects)

P

EB052709 PH 50 hours 48 hours J (all detects)
UJ (all non-detects)

P

‘FB060409 Nitrite as N (9056) 5 days 48 hours J- (all detects)
R (all non-detects)

A

Nitrate as N (9056) 5 days 48 hours J- (all detects)
R (all non-detects)

Corrected Total Time and Holding Time for FB030409

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

Sample Analyte Finding Criteria Flag Aor P

M-127B Cyanide Analysis was performed 
on unpreserved sample 
(pH was 11 units).

Analysis must be performed 
on an preserved aliquot at 
>12 pH units.

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

P

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

II. Calibration

Calibration verification frequency and analysis criteria were met for each method when 
applicable with the following exceptions:

‘Indicates change as the result of report review.
SDG R0903006 4 V:\LOGlN\TRONOXNG\21495B6.RV1



Revision 1

Date
Lab.

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

5/29/09 CCV (9:17) Nitrite as N (9056) 112.3 (90-110) MC-3B
EB052709

J+ (all detects) P

5/29/09 CCV (13:01) Nitrite as N (9056) 110.7 (90-110) MC-3B
EB052709

J+ (all detects) P

III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

MB Alkalinity, total 1.9 mg/L All samples in SDG R0903006
Alkalinity, bicarbonate 1.9 mg/L

ICB/CCB Alkalinity, total 1.9 mg/L All samples in SDG R0903006

MB Total phosphorus 0.01 mg/L MC-3B
EB052709
M-127B

ICB/CCB Total phosphorus 0.01 mg/L MC-3B
EB052709
M-127B

MB Chloride 0.11 mg/L M-127B
Nitrate as N 0.090 mg/L

ICB/CCB Chloride 0.110 mg/L M-127B

MB Total phosphorus 0.015 mg/L FB060409
Chloride 0.06 mg/L

ICB/CCB Total phosphorus 0.015 mg/L FB060409
Chloride 0.06 mg/L

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

‘Indicates change as the result of report review.
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Revision 1

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

EB052709 Alkalinity, total 1.9 mg/L 2.0U mg/L
Alkalinity, bicarbonate 1.9 mg/L 2.0U mg/L
Total phosphorus 0.01 mg/L 0.05U mg/L

M-127B Total phosphorus 0.042 mg/L 0.05U mg/L

FB060409 Alkalinity, total 1.9 mg/L 2.0U mg/L
Alkalinity, bicarbonate 1.9 mg/L 2.0U mg/L
Total phosphorus 0.020 mg/L 0.05U mg/L

Sample EB052709 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

EB052709 5/27/09 Alkalinity, total 1.9 mg/L MC-3B
Alkalinity, bicarbonate 1.9 mg/L
Total organic carbon 0.3 mg/L
Conductivity 2.47 umhos/cm
PH 5.99 units
Total phosphorus 0.01 mg/L

Sample FB060409 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

FB060409 6/4/09 Alkalinity, total 1.9 mg/L MC-3B
Alkalinity, bicarbonate 1.9 mg/L M-127B
Ammonia as N 0.102 mg/L
Total organic carbon 0.4 mg/L
Conductivity 1.81 umhos/cm
pH 6.08 units
Total phosphorus 0.020 mg/L

Sample MC-3B-FILT (from SDG R0902886) was identified as a filter blank. No 
contaminant concentrations were found in this blank.

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:

‘Indicates change as the result of report review.
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Revision 1

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

MC-3B Ammonia as N 0.537 mg/L 0.537J+ mg/L

M-127B Ammonia as N 0.030 mg/L 0.050U mg/L
Total phosphorus 0.042 mg/L 0.050U mg/L

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Surrogates

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

VIII. Sample Result Verification and Project Quantitation Limit

All sample result verifications were acceptable.

The project quantitation limits were met with the following exceptions:

Sample Analyte Finding Criteria Flag Aor P

MC-3B
EB052709
M-127B
FB060409

Nitrite as N (9056) Laboratory reporting limit 
reported at 0.012 mg/L.

PQL should be reported at 0.010 
mg/L per the QAPP.

None P

All analytes reported below the PQL were qualified as follows:

‘Indicates change as the result of report review.
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Revision 1

Sample Finding Flag Aor P

All samples in SDG R0903006 All analytes reported below the PQL. J (all detects) A

IX. Overall Assessment

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

Sample Compound Flag AorP

MC-3B
M-127B

Nitrite as N (353.2) X A

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

X. Field Duplicates

No field duplicates were identified in this SDG.

‘Indicates change as the result of report review.
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Revision 1

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0903006

SDG Sample Analyte Flag Aor P Reason

R0903006 MC-3B Bromide J- (all detects) A Technical holding times
EB052709 UJ (all non-detects) (h)

R0903006 MC-3B Cyanide J- (all detects) A Technical holding times
UJ (all non-detects) (h)

R0903006 MC-3B Nitrite as N (353.2) J- (all detects) P Technical holding times
M-127B R (all non-detects) (h)

R0903006 EB052709 PH J (all detects) P Technical holding times
UJ (all non-detects) (h)

R0903006 FB060409 Nitrite as N (9056) J- (all detects) A Technical holding times
R (all non-detects) (h)

Nitrate as N (9056) J- (all detects)
R (all non-detects)

R0903006 M-127B Cyanide J- (all detects) P Sample condition
R (all non-detects) (preservation) (pH)

R0903006 MC-3B
EB052709

Nitrite as N (9056) J+ (all detects) P Calibration (CCV %R) (c)

R0903006 MC-3B
EB052709
M-127B
FB060409

Nitrite as N (9056) None P Sample result verification

R0903006 MC-3B All analytes reported below the J (all detects) A Sample result verification
EB052709
M-127B
FB060409
MC-3BMS
MC-3BDUP

PQL. (sp)

R0903006 MC-3B Nitrite as N (353.2) X A Overall assessment of
M-127B data (o)

‘Indicates change as the result of report review.
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Revision 1

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0903006

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903006 EB052709 Alkalinity, total 2.0U mg/L A bl
Alkalinity, bicarbonate 2.0U mg/L
Total phosphorus 0.05U mg/L

R0903006 M-127B Total phosphorus 0.05U mg/L A bl

R0903006 FB060409 Alkalinity, total 2.0U mg/L A bl
Alkalinity, bicarbonate 2.0U mg/L
Total phosphorus 0.05U mg/L

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0903006

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903006 MC-3B Ammonia as N 0.537J+ mg/L A bf

R0903006 M-127B Ammonia as N 0.050U mg/L A bf
Total phosphorus 0.050U mg/L

‘Indicates change as the result of report review.
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Tronox Northgate Henderson
LDC #: 21495B6
SDG #: R0903006
Laboratory: Columbia Analytical Services

VALIDATION COMPLETENESS WORKSHEET
Stage 4

Date:
Page:_iof_7l_v 

Reviewer: t>—
,2ijj Reviewer: y*

METHOD: fAnalvte) Alkalinity fSM232QBV Ammonia-N (EPA Method 350.1 V Bromide. Chloride /Nitrate-N. Nitrite-N. Sulfate 
(EPA SW846 Method 9056). Nitrite-N fEPA Method 353.2V Chlorate (EPA SW846Motho49056MV Conductivitv (EPA Method 
120.1L Cyanide (EPA SW846 Method 9012AL Dissolved Hexavalent Chromium (EPA Method 218.6V pH (ERA SW846
Method 9040BL Surfactants (SM5540CI Perchlorate (EPA Method 314.QV Total Phosphorus (EPA Method 365.1V TDS 
(SM2540CL TSS (SM2540DV TOC (EPA SW846 Method 9060L Catioa=Amefi-BaianEG Difference. Cdlroldted TBS^EG-Ratio.

. Measuced-TDS/EC Ratio, ConductivitwRatio. TDS Ratio (SM4e30ET_____________ ___________
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Araa

I. Technical holding times Sampling dates: S'/> 0 / T f)-l *f/ pf
Ila. Initial calibration . v
lib. Calibration verification
III. Blanks

IV Surrogate h
V Matrix Spike/Matrix Spike Duplicates A *> L ^

VI. Duplicates 1
/ '1 i

VII. Laboratory control samples
VIII. Sample result verification

IX Overall assessment of data <\M
X Field duplicates
XI Field blanks ■ Filter Blank=MC-3B-FILT rR09n288BV FR=2 FR=4

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

Validated Samples:

/
1 MC-3B 11 \Vk4-7 21 31
2 EB052709 12

v /
22 32

3 M-127B 13 23 33
4 FB060409 14 24 34
5 MC-3BMS 15 25 35
6 MC-3BDUP 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

Notes:

21495B6W.wpd
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VALIOATION FINDINGS CHECKLIST Page _rtf'!--
Reviewer:

2nd Reviewer: fy

Method:lnorganics (EPA Method ( j i

WETCCPA.IV version 1.0



LOC*: YlftTfr*
SOG»: UV'----

VAI (OATION FINDINGS CHECKLIST Page: ^of__
Reviewer:

2nd Reviewer:

jj Validation Area Ires | No Tna Findings/Comments |

IWofe RLs adjusted to reflect ad sample Elutions and dry weight (actors appficabte 
Ito level IV validation? 1
■Were detectiim limits < RL? I

Oirerel •ssessnwnl of data was found to be acceptable. □Hj - . .

mm
Field duplicate pairs were identifted in this SOG. n
Target analytes were detected in the field dupficates. /I

|RekJ blanks ware kfentifled m this SOG. V— /_ L . .
■Tamet analytes were detected in the field blanks. 3 1 1

WCTC-€PA.IV version 1.0
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LDC #;
SDG #: KAK

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

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

Page: I
Reviewer:

2nd reviewer: Qy
f

Method: Mw\- v

Parameters: %Y otJ UKrH ....K»-.
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Revision 1

Introduction

This data review covers 5 sediment and one water samples listed on the cover sheet 
including dilutions and reanalysis as applicable. The analyses were per EPA Method 
1668B for Polychlorinated Biphenyls as Congeners.

This review follows the Project Procedures Manual, U.S. Navy Environmental Restoration 
Program NAVFAC Pacific (DON 2007) and the U.S. Department of Defense Quality 
Systems Manual for Environmental Laboratories, Version 4.1 (April 2009).

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XIV.

Samples indicated by a double asterisk on the front cover underwent a Full review. A 
Standard review was performed on all of the other samples. Raw data were not 
evaluated for the samples reviewed by Standard criteria since this review is based on QC 
data.

The following are definitions of the data qualifiers:

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

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

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

A Indicates the finding is based upon technical validation criteria.

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

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

'Indicates change as the result of report review. SDG 58624 2 V:\LOGIN\AECOM\PEARL\21013E3C.RV1
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LDC Report# 21495C6

Laboratory Data Consultants, Inc.

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

Collection Date: June 1 through June 4, 2009

LDC Report Date: September 28, 2009

Matrix: Soil

Parameters: Wet Chemistry

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903051

Sample Identification

RSA12-0.5B
RSAI3-0.5B
RSAJ5-0.5B
RSAK5-0.5B
SA76-0.5B
SA76009-0.5B
RSAL3-0.5B
SA100-0.5B
RSAM3-0.5B
RSAM2-0.5B
SA189-0.5B
SA88-0.5B
SA152-0.5B
SA152009-0.5B
RSAJ2-0.5B
RSAJ3-0.5B
SA202-0.5B
RSA12-0.5BMS
RSA12-0.5BMSD
RSA12-0.5BDUP

V:\LOGIN\TRONOXNG\21495C6.TR3 1



Introduction

This data review covers 20 soil samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, EPA Method 350.1 for Ammonia as 
Nitrogen, EPA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, EPA Method 353.2 for Nitrite as Nitrogen, EPA Method 300.1 for Chlorate, 
EPA SW 846 Method 9012A for Cyanide, EPA SW 846 Method 7199 for Hexavalent 
Chromium, EPA SW 846 Method 9045D for pH, Standard Method 5540C for 
Surfactants, EPA Method 314.0 for Perchlorate, EPA Method 365.1 for Total 
Phosphorus, 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 X.

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

V:\LOGIN\TRONOXNG\21495C6.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\21495C6.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

Calibration verification frequency and analysis criteria were met for each method when 
applicable with the following exceptions:

Date
Lab.

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

6/5/09 CCV Total organic carbon 89.1 (90-110) RSA12-0.5B
RSAI3-0.5B
RSAJ5-0.5B
RSAK5-0.5B
SA76-0.5B
SA76009-0.5B
RSAL3-0.5B
SA100-0.5B
RSAM3-0.5B

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

P

6/9/09 CCV beginning Surfactants 112 (90-110) SA189-0.5B
SA88-0.5B
SA152-0.5B
SA152009-0.5B 
RSAJ2-0.5B 
RSAJ3-0.5B 
SA202-0.5B

J+ (all detects) P

6/9/09 CCV beginning Surfactants 115 (90-110) SA189-0.5B
SA88-0.5B
SA152-0.5B
SA152009-0.5B
RSAJ2-0.5B
RSAJ3-0.5B
SA202-0.5B

J+ (all detects) P

III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

MB Total phosphorus 1.9 mg/Kg RSA12-0.5B
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Method Blank ID Analyte Concentration Associated Samples

MB Total phosphorus 2.3 mg/Kg RSAI3-0.5B
RSAJ5-0.5B
RSAK5-0.5B
SA76-0.5B
SA76009-0.5B
RSAL3-0.5B
SA100-0.5 B
RSAM3-0.5B
RSAM2-0.5B
SA189-0.5B
SA88-0.5B
SA152-0.5B
SA152009-0.5B
RSAJ2-0.5B
RSAJ3-0.5B
SA202-0.5B

ICB/CCB Total phosphorus 0.0111 mg/L RSA12-0.5B

ICB/CCB Total phosphorus 0.0147 mg/L RSAI3-0.5B
RSAJ5-0.5B
RSAK5-0.5B
SA76-0.5B
SA76009-0.5B
RSAL3-0.5B
SA100-0.5B
RSAM3-0.5B
RSAM2-0.5B
SA189-0.5B
SA88-0.5B
SA152-0.5B
SA152009-0.5B
RSAJ2-0.5B
RSAJ3-0.5B
SA202-0.5B

MB Alkalinity, total
Alkalinity, bicarbonate
Ammonia as N
Chloride
Nitrate as N
Surfactants

10 mg/Kg
10 mg/Kg

0.05 mg/Kg
9 mg/Kg

4.5 mg/Kg
1.3 mg/Kg

RSA12-0.5B
RSAI3-0.5B
RSAJ5-0.5B
RSAK5-0.5B
SA76-0.5B
SA76009-0.5B
RSAL3-0.5B
SA100-0.5B
RSAM3-0.5B
RSAM2-0.5B

ICB/CCB Alkalinity, total
Chloride
Nitrate as N

1.0 mg/L
0.098 mg/L
0.046 mg/L

RSA12-0.5B
RSAI3-0.5B
RSAJ5-0.5B
RSAK5-0.5B
SA76-0.5B
SA76009-0.5B
RSAL3-0.5B
SA100-0.5B
RSAM3-0.5B
RSAM2-0.5B
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Ammonia as N 0.0074 mg/L RSA12-0.5B
RSAI3-0.5B
RSAJ5-0.5B
RSAK5-0.5B

MB Alkalinity, total
Alkalinity, bicarbonate

11 mg/Kg
11 mg/Kg

SA189-0.5B
SA88-0.5B
SA152-0.5B
SA152009-0.5B
RSAJ2-0.5B
RSAJ3-0.5B
SA202-0.5B

MB Chloride 1.1 mg/Kg SA152-0.5B
SA152009-0.5B

MB Chloride 0.94 mg/Kg SA189-0.5B
SA88-0.5B
RSAJ2-0.5B
RSAJ3-0.5B
SA202-0.5B

ICB/CCB Alkalinity, total
Ammonia as N

1.0 mg/L
0.0051 mg/L

SA189-0.5B
SA88-0.5B
SA152-0.5B
SA152009-0.5B
RSAJ2-0.5B
RSAJ3-0.5B
SA202-0.5B

ICB/CCB Chloride 1.1 mg/L SA152-0.5B
SA152009-0.5B

ICB/CCB Chloride 0.94 mg/L SA189-0.5B
SA88-0.5B
RSAJ2-0.5B
RSAJ3-0.5B
SA202-0.5B

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

RSA12-0.5B Ammonia as N 0.52 mg/Kg 0.53U mg/Kg
Chloride 19 mg/Kg 21U mg/Kg
Surfactants 0.9 mg/Kg 2.1U mg/Kg

RSAI3-0.5B Surfactants 1.2 mg/Kg 2.1 U mg/Kg
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

RSAK5-0.5B Ammonia as N 0.47 mg/Kg 0.54U mg/Kg

SA76-0.5B Ammonia as N 0.27 mg/Kg 0.53U mg/Kg
Surfactants 1.4 mg/Kg 2.1 U mg/Kg

SA76009-0.5B Ammonia as N 0.49 mg/Kg 0.54U mg/Kg
Surfactants 1.5 mg/Kg 2.2U mg/Kg

RSAL3-0.5B Ammonia as N 0.17 mg/Kg 0.52U mg/Kg
Surfactants 1.4 mg/Kg 2.1 U mg/Kg

SA100-0.5B Ammonia as N 0.33 mg/Kg 0.51 U mg/Kg

RSAM2-0.5B Ammonia as N 0.37 mg/Kg 0.52U mg/Kg

SA152-0.5B Ammonia as N 0.06 mg/Kg 0.52U mg/Kg

SA202-0.5B Ammonia as N 0.16 mg/Kg 0.53U mg/Kg

Sample FB072109-SO (from SDG R0904016) 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

FB072109-SO 7/21/09 Ammonia as N 0.191 mg/L All samples in SDG
Total organic carbon 0.5 mg/L R0903051
Chloride 9.7 mg/L
Nitrate as N 1.76 mg/L
pH 3.36 mg/L
Total phosphorus 0.01 mg/L
Sulfate 5.5 mg/L
Surfactants 0.159 mg/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

RSA12-0.5B Ammonia as N 0.52 mg/Kg 0.53U mg/Kg
Chloride 19 mg/Kg 21U mg/Kg
Nitrate as N 5.6 mg/Kg 5.6J+ mg/Kg
Sulfate 17 mg/Kg 21U mg/Kg
Surfactants 0.9 mg/Kg 2.1 U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

RSAI3-0.5B Ammonia as N 1.05 mg/Kg 1.05J+ mg/Kg
Chloride 67 mg/Kg 67J+ mg/Kg
Nitrate as N 8.3 mg/Kg 8.3 J+ mg/Kg
Sulfate 51 mg/Kg 51J+ mg/Kg
Surfactants 1.2 mg/Kg 2.1U mg/Kg

RSAJ5-0.5B Ammonia as N 0.59 mg/Kg 0.59J+ mg/Kg
Chloride 55 mg/Kg 55J+ mg/Kg
Nitrate as N 7.5 mg/Kg 7.5 J+ mg/Kg
Sulfate 236 mg/Kg 236J+ mg/Kg

RSAK5-0.5B Ammonia as N 0.47 mg/Kg 0.54U mg/Kg
Chloride 164 mg/Kg 164J+ mg/Kg
Nitrate as N 11.1 mg/Kg 11.1J+ mg/Kg
Sulfate 438 mg/Kg 438J+ mg/Kg
Surfactants 2.2 mg/Kg 2.2 J+ mg/Kg

SA76-0.5B Ammonia as N 0.27 mg/Kg 0.53U mg/Kg
Chloride 655 mg/Kg 655J+ mg/Kg
Nitrate as N 41.8 mg/Kg 41.8J+ mg/Kg
Surfactants 1.4 mg/Kg 2.1 U mg/Kg

SA76009-0.5B Ammonia as N 0.49 mg/Kg 0.54U mg/Kg
Chloride 846 mg/Kg 846J+ mg/Kg
Nitrate as N 52.2 mg/Kg 52.2J+ mg/Kg
Surfactants 1.5 mg/Kg 2.2U mg/Kg

RSAL3-0.5B Ammonia as N 0.17 mg/Kg 0.52U mg/Kg
Chloride 24 mg/Kg 24 J+ mg/Kg
Nitrate as N 7.6 mg/Kg 7.6J+ mg/Kg
Sulfate 66 mg/Kg 66J+ mg/Kg
Surfactants 1.4 mg/Kg 2.1 U mg/Kg

SA100-0.5B Ammonia as N 0.33 mg/Kg 0.51 U mg/Kg
Chloride 30 mg/Kg 30J+ mg/Kg
Nitrate as N 8.7 mg/Kg 8.7J+ mg/Kg
Sulfate 46 mg/Kg 46 J+ mg/Kg
Surfactants 2.4 mg/Kg 2.4J+ mg/Kg

RSAM3-0.5B Ammonia as N 1.72 mg/Kg 1.72J+ mg/Kg
Chloride 756 mg/Kg 756J+ mg/Kg
Nitrate as N 6.3 mg/Kg 6.3J+ mg/Kg
Sulfate 48 mg/Kg 48J+ mg/Kg

RSAM2-0.5B Ammonia as N 0.37 mg/Kg 0.52U mg/Kg
Nitrate as N 14.0 mg/Kg 14.0J+ mg/Kg
Sulfate 298 mg/Kg 298J+ mg/Kg

SA189-0.5B Chloride 879 mg/Kg 879J+ mg/Kg
Nitrate as N 14.2 mg/Kg 14.2J+ mg/Kg
Sulfate 67.0 mg/Kg 67.0J+ mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

SA88-0.5B Nitrate as N 29.2 mg/Kg 29.2 J+ mg/Kg
Surfactants 0.9 mg/Kg 2.1 U mg/Kg

SA152-0.5B Ammonia as N 0.06 mg/Kg 0.52U mg/Kg
Chloride 5.8 mg/Kg 5.8J+ mg/Kg
Nitrate as N 2.85 mg/Kg 2.85J+ mg/Kg
Sulfate 26.9 mg/Kg 26.9J+ mg/Kg

SA152009-0.5B Chloride 6.4 mg/Kg 6.4J+ mg/Kg
Nitrate as N 3.18 mg/Kg 3.18J+ mg/Kg
Sulfate 33.1 mg/Kg 33.1J+ mg/Kg

RSAJ2-0.5B Ammonia as N 2.49 mg/Kg 2.49J+ mg/Kg
Nitrate as N 26.6 mg/Kg 26.6J+ mg/Kg

RSAJ3-0.5B Ammonia as N 4.22 mg/Kg 4.22 J+ mg/Kg
Nitrate as N 14.4 mg/Kg 14.4J+ mg/Kg

SA202-0.5B Ammonia as N 0.16 mg/Kg 0.53U mg/Kg
Nitrate as N 14.1 mg/Kg 14.1J+ mg/Kg
Sulfate 396 mg/Kg 396J+ mg/Kg
Surfactants 1.3 mg/Kg 2.1 U mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

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

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 A or P

RSA12-0.5BDUP
(All samples in SDG R0903051)

Chlorate 34 (<20) - 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.
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VII. Surrogates

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

Sample Surrogate %R (Limits) Analyte Flag AorP

RSAJ3-0.5B Dichloroacetate 72.4 (90-115) Chlorate J- (all detects) P
UJ (all non-detects)

VIII. Sample Result Verification and Project Quantitation Limit

The project quantitation limits were met with the following exceptions:

Sample Analyte Finding Criteria Flag Aor P

RSA12-0.5B
RSAI3-0.5B
RSAJ5-0.5B
RSAK5-0.5B
SA76-0.5B
SA76009-0.5B
RSAL3-0.5B
SA100-0.5B
RSAM3-0.5B
RSAM2-0.5B

Nitrite as N Laboratory reporting limit 
reported at 1.2 mg/Kg.

PQL should be reported at 0.1 
mg/Kg per the QAPP.

None P

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0903051 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

Sample Analyte

SA76-0.5B Cyanide analysis was not performed for these samples.
SA76009-0.5B
SA100-0.5B
SA189-0.5B
SA88-0.5B
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Data flags are summarized at the end of this report if data has been qualified.

X. Field Duplicates

Samples SA76-0.5B and SA76009-0.5B and samples SA152-0.5B and SA152009-0.5B 
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) Flag Aor PSA76-0.5B SA76009-0.5B

Ammonia as N 0.27 mg/Kg 0.49 mg/Kg - 0.22 (<0.54) - -

Alkalinity, total 258 mg/Kg 323 mg/Kg 22 (<50) - - -

Alkalinity, Bicarbonate 253 mg/Kg 310 mg/Kg 20 (<50) - - -

Alkalinity, Carbonate 4 mg/Kg 13 mg/Kg - 9 (<22) - -

Chloride 655 mg/Kg 846 mg/Kg 25 (<50) - - -

Hexavalent chromium 0.46 mg/Kg 0.69 mg/Kg - 0.23 (<0.42) - -

Hexavalent chromium 0.49 mg/Kg 0.68 mg/Kg - 0.19 (<0.42) - -

Nitrate as N 41.8 mg/Kg 52.2 mg/Kg 22 (<50) - - -

Nitrite as N 1.3U mg/Kg 2.3 mg/Kg - 1 (<5.4) - -

pH 8.70 units 9.21 units 6 (<50) - - -

Sulfate 746 mg/Kg 815 mg/Kg 9 (<50) - - -

Surfactants 1.4 mg/Kg 1.5 mg/Kg - 0.1 (<2.2) - -

Total organic carbon 1870 mg/Kg 3580 mg/Kg - 1710 (<620) J (all detects) A

Total phosphorus 1110 mg/Kg 1140 mg/Kg 3 (<50) - - -

Chlorate 930000 ug/Kg 832000 ug/Kg , 11 (<50) - - -

Perchlorate 329000 ug/Kg 305000 ug/Kg 8 (<50) - - -
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flag A or PSA152-0.5B SA152009-0.5B

Ammonia as N 0.06 mg/Kg 0.05U mg/Kg - 0.01 (£0.52) - -

Alkalinity, Total 466 mg/Kg 448 mg/Kg 4 (£50) - - -

Alkalinity, Bicarbonate 437 mg/Kg 419 mg/Kg 4 (<50) - - -

Alkalinity, Carbonate 29 mg/Kg 29 mg/Kg - 0 (£21) - -

Chloride 5.8 mg/Kg 6.4 mg/Kg - 0.6 (£2.1) - -

Nitrate as N 2.85 mg/Kg 3.18 mg/Kg 11 (£50) - - -

PH 9.85 units 9.91 units 1 (£50) - - -

Sulfate 26.9 mg/Kg 33.1 mg/Kg 21 (£50) - - -

Total organic carbon 1750 mg/Kg 3270 mg/Kg - 1520 (£640) J (all detects) A

Total phosphorus 985 mg/Kg 854 mg/Kg 14 (£50) - - -

Chlorate 414 ug/Kg 366 ug/Kg - 48 (£210) - -

Perchlorate 352 ug/Kg 354 ug/Kg 1 (£50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0903051

SDG Sample Analyte Flag Aor P Reason

R0903051 RSA12-0.5B
RSAI3-0.5B
RSAJ5-0.5B
RSAK5-0.5B
SA76-0.5B
SA76009-0.5B
RSAL3-0.5B
SA100-0.5B
RSAM3-0.5B

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

P Calibration (CCV %R) (c)

R0903051 SA189-0.5B 
SA88-0.5B
SA152-0.5B
SA152009-0.5B
RSAJ2-0.5B
RSAJ3-0.5B
SA202-0.5B

Surfactants J+ (all detects) P Calibration (CCV %R) (c)

R0903051 RSA12-0.5B
RSAI3-0.5B
RSAJ5-0.5B
RSAK5-0.5B
SA76-0.5B
SA76009-0.5B
RSAL3-0.5B
SA100-0.5B
RSAM3-0.5B
RSAM2-0.5B
SA189-0.5B
SA88-0.5B
SA152-0.5B
SA152009-0.5B
RSAJ2-0.5B
RSAJ3-0.5B
SA202-0.5B

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

A Duplicate sample 
analysis (RPD) (Id)

R0903051 RSAJ3-0.5B Chlorate J- (all detects)
UJ (all non-detects)

P Surrogate recovery (%R)
(s)

R0903051 RSA12-0.5 B
RSAI3-0.5B
RSAJ5-0.5B
RSAK5-0.5B
SA76-0.5B
SA76009-0.5B
RSAL3-0.5B
SA100-0.5B
RSAM3-0.5B
RSAM2-0.5B

Nitrite as N None P Sample result verification
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SDG Sample Analyte Flag A or P Reason

R0903051 RSA12-0.5B
RSAI3-0.5B
RSAJ5-0.5B
RSAK5-0.5B
SA76-0.5B
SA76009-0.5B
RSAL3-0.5B
SA100-0.5B
RSAM3-0.5B
RSAM2-0.5B
SA189-0.5B
SA88-0.5B
SA152-0.5B
SA152009-0.5B
RSAJ2-0.5B
RSAJ3-0.5B
SA202-0.5B

All analytes reported below the PQL. J (all detects) A Sample result verification 
(sp)

R0903051 SA76-0.5B
SA76009-0.5B
SA152-0.5B
SA152009-0.5B

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

A Field duplicates 
(Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0903051

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0903051 RSA12-0.5B Ammonia as N 0.53U mg/Kg A bl
Chloride 21U mg/Kg
Surfactants 2.1 U mg/Kg

R0903051 RSAI3-0.5B Surfactants 2.1 U mg/Kg A bl

R0903051 RSAK5-0.5B Ammonia as N 0.54U mg/Kg A bl

R0903051 SA76-0.5B Ammonia as N 0.53U mg/Kg A bl
Surfactants 2.1 U mg/Kg

R0903051 SA76009-0.5B Ammonia as N 0.54U mg/Kg A bl
Surfactants 2.2U mg/Kg

R0903051 RSAL3-0.5B Ammonia as N 0.52U mg/Kg A bl
Surfactants 2.1 U mg/Kg

R0903051 SA100-0.5B Ammonia as N 0.51 U mg/Kg A bl

R0903051 RSAM2-0.5B Ammonia as N 0.52U mg/Kg A bl
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SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903051 SA152-0.5B Ammonia as N 0.52U mg/Kg A bl

R0903051 SA202-0.5B Ammonia as N 0.53U mg/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0903051

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903051 RSA12-0.5B Ammonia as N 0.53U mg/Kg A bf
Chloride 21U mg/Kg
Nitrate as N 5.6J+ mg/Kg
Sulfate 21U mg/Kg
Surfactants 2.1 U mg/Kg

R0903051 RSAI3-0.5B Ammonia as N 1.05J+ mg/Kg A bf
Chloride 67J+ mg/Kg
Nitrate as N 8.3J+ mg/Kg
Sulfate 51J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0903051 RSAJ5-0.5B Ammonia as N 0.59J+ mg/Kg A bf
Chloride 55 J+ mg/Kg
Nitrate as N 7.5 J+ mg/Kg
Sulfate 236J+ mg/Kg

R0903051 RSAK5-0.5B Ammonia as N 0.54U mg/Kg A bf
Chloride 164J+ mg/Kg
Nitrate as N 11.1J+ mg/Kg
Sulfate 438J+ mg/Kg
Surfactants 2.2J+ mg/Kg

R0903051 SA76-0.5B Ammonia as N 0.53U mg/Kg A bf
Chloride 655J+ mg/Kg
Nitrate as N 41.8J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0903051 SA76009-0.5B Ammonia as N 0.54U mg/Kg A bf
Chloride 846J+ mg/Kg
Nitrate as N 52.2J+ mg/Kg
Surfactants 2.2U mg/Kg

R0903051 RSAL3-0.5B Ammonia as N 0.52U mg/Kg A bf
Chloride 24 J+ mg/Kg
Nitrate as N 7.6J+ mg/Kg
Sulfate 66 J+ mg/Kg
Surfactants 2.1 U mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903051 SA100-0.5B Ammonia as N 0.51 U mg/Kg A bf
Chloride 30J+ mg/Kg
Nitrate as N 8.7J+ mg/Kg
Sulfate 46J+ mg/Kg
Surfactants 2.4J+ mg/Kg

R0903051 RSAM3-0.5B Ammonia as N 1.72J+ mg/Kg A bf
Chloride 756J+ mg/Kg
Nitrate as N 6.3J+ mg/Kg
Sulfate 48J+ mg/Kg

R0903051 RSAM2-0.5B Ammonia as N 0.52U mg/Kg A bf
Nitrate as N 14.0J+ mg/Kg
Sulfate 298J+ mg/Kg

R0903051 SA189-0.5B Chloride 879J+ mg/Kg A bf
Nitrate as N 14.2J+ mg/Kg
Sulfate 67.0J+ mg/Kg

R0903051 SA88-0.5B Nitrate as N 29.2J+ mg/Kg A bf
Surfactants 2.1 U mg/Kg

R0903051 SA152-0.5B Ammonia as N 0.52U mg/Kg A bf
Chloride 5.8J+ mg/Kg
Nitrate as N 2.85J+ mg/Kg
Sulfate 26.9 J+ mg/Kg

R0903051 SA152009-0.5B Chloride 6.4J+ mg/Kg A bf
Nitrate as N 3.18J+ mg/Kg
Sulfate 33.1J+ mg/Kg

R0903051 RSAJ2-0.5B Ammonia as N 2.49J+ mg/Kg A bf
Nitrate as N 26.6J+ mg/Kg

R0903051 RSAJ3-0.5B Ammonia as N 4.22 J+ mg/Kg A bf
Nitrate as N 14.4J+ mg/Kg

R0903051 SA202-0.5B Ammonia as N 0.53U mg/Kg A bf
Nitrate as N 14.1J+ mg/Kg
Sulfate 396J+ mg/Kg
Surfactants 2.1 U mg/Kg
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Tronox Northgate Henderson
LDC #: 21495C6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903051__________ Stage 2B
Laboratory: Columbia Analytical Services .

^ I

Date:
Page: ( of / '

Reviewer:. '
2nd Reviewer:

¥
METHOD: (Analvtet Alkalinity (SM2320BL Am/honia-N tEPAMethod 350.IT Bromide. Chloride. Nitrate-N. Nitrite-N. Sulfate 
(EPA SW846 Method 9056L Chlorate (EPA SWe46-Metbnd,.9Q5SMy^Cvanide (EPA SW846 Method 9012Ai. Btesoked

Hexavalent Chromium (EPA SW846 Method 7199L pH (EPA SW846 Method
’9e49B/9045DL Surfactants (SM5540CL Perchlorate (EPA Method 314.0V Total Phosphorus (EPA Method 365.1). TOC
(Llovd/Kahn A E-PA SW846 Method 9O6OT-T:BSTSM2540C). TSS (SM2040Dr 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

^ Jl/ ( 'Lrffr V-T
ias. Validation findings are noted in ana

Valirlatinn Area (Tnmments

I. Technical holding times Sampling dates: ? /\} a — v /'j-f o ^

Ila. Initial calibration br
' /

lib. Calibration verification 1\aJ

III. Blanks /
IV Matrix Spike/Matrix Spike Duplicates bivcS*

V Duplicates %sJ

VI. Laboratory control samples A LCS

VII. Sample result verification 0*1
/

VIII. Overall assessment of data

IX. Field duplicates <>J
Y FiolH hlonkc T^R. ^ T-P, f ^ 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 RSA12-0.5B 11 SA189-0.5B 21 31 Hk h<>
2 RSAI3-0.5B 12 SA88-0.5B 22 32 / ^
3 RSAJ5-0.5B 13 SA152-0.5B 23 FUAI3 33 ^

4 RSAK5-0.5B 14 SA152009-0.5B 24 .U z1 .1/

5 SA76-0.5B 15 RSAJ2-0.5B 25 35 MtS
6 SA76009-0.5B 16 RSAJ3-0.5B 26 36

« 1 /

7 RSAL3-0.5B 17 SA202-0.5B 27 37

8 SA100-0.5B 18 RSA12-0.5BMS 28 vjp ^ as""

9 RSAM3-0.5B 19 RSA12-0.5BMSD 29 R.4A-UVi>.W=i> 39 vri

10 RSAM2-0.5B 20 RSA12-0.5BDUP 30 40
)

hjotes:

21495C6W.wpd



LDC #:_2WI.U VALIDATION FINDINGS WORKSHEET
SDG #: ccru^ Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:__I of J
Reviewer: —-

2nd reviewer" y-'

Ramnlo in MatriY Parameter

\-n ^Alk dH Br Cl NO, NO, SO, NH, TOC^/Ci** T-P MBAS) IDS TSS Cond /6lO, CloD/
AIR pH Br Cl NOa NO, SO^ NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO. 1

AIR pH Br Cl NO, NO, SO. NH, TOcGn) Cr®+ T-P MBAS TDS TSS Cond CIO, CIO.' I '
AIR pH Br Cl NO, NO, SO. NH, TOC CN Cr*+ T-P MBAS TDS TSS Cond CIO, CIO.

AIR pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

/ It-vP AIR pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond (&\olsX>]

.v° _Alk--pH-(Br)Qlfc_W^07?NH,)T0C(vCN irti^SeAS TDS TSS Cond CIO, CIO.
•

-------- r  V " 1  y 4------ 3----------
AIR pH Br Cl NO, NO, SO. (firh TOWN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

AIR pH Br Cl NO, NO, OOTNH, foe jCN Cf* T-P MBAS TDS TSS Cond CIO, CIO.

AIR pH Br CI^NOCNO, SO. NH, TOC CN (6^T-P MBAS TDS TSS Cond CIO, CIO.

■yOvfy 7,i^ AIR(pH5Tt3rCI NO, NO, SO. NH, TOC CN Ci*- T-P MBAS TDS TSS Cond CIO, CIO.

'Vf.S-a
f u

'""AIR pH Br Cl NO, NO, SO. NH, TOC (S^Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

..■.Vj.j'Vgr
y

AIR pH Br Cl NO, NO, SO. NH, TOC CN Cr^T-pJl/IBAS TDS TSS Cond CIO, CIO.

" j ----- -AfR--pFTlBfei^^fiiQ7feo.)NH, TOC CN Cr*+ T-P MBAS TDS TSS Cond CIO, CIO.

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

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

AIR pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

AIR pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

AIR pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

AIR pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

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

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

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

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

AIR pH Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO.

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

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

Comments:

Tronox_B.wpd
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LDC#: 21495C6 
S DG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page: ( of v 
Reviewer:

2nd Reviewer:
Inorganics, Method See Cover 

N NA
t

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

Analyte

Concentration (mg/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)5 6

Ammonia as N 0.27 0.49 0.22 (sO.54)

Total Alkalinity 258 323 22

Bicarbonate Alkalinity 253 310 20

Carbonate Alkalinity 4 13 9 (s22)

Chloride 655 846 25

Hexavalent Chromium 0.46 0.69 0.23 (s0.42)

Hexavalent Chromium 0.49 0.68 0.19 (sO.42)

Nitrate as N 41.8 52.2 22

Nitrite as N 1.3U 2.3 1 (*5.4)

pH (pH Units) 8.70 9.21 6

Sulfate 746 815 9

Surfactants 1.4 1.5 0.1 (£2.2)

TOC 1870 3580 1710 (s620) J det / A (fd)

Total Phosphorus 1110 1140 3

Chlorate (ug/Kg) 930000 832000 11

Perchlorate (ug/Kg) 329000 305000 8

Analyte

Concentration (mg/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)13 14

Ammonia as N 0.06 0.05U 0.01 (s0.52)



LDC#: 21495C6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

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

Analyte

Concentration (mg/Kg)

RPD (£50) Difference Limits
Qualification 
(Parent only)13 14

Total Alkalinity 466 448 4

Bicarbonate Alkalinity 437 419 4

Carbonate Alkalinity 29 29 0 (£21)

Chloride 5.8 6.4 0.6 (£2.1)

Nitrate as N 2.85 3.18 11

pH (pH Units) 9.85 9.91 1

Sulfate 26.9 33.1 21

TOC 1750 3270 1520 (£640) J det / A (fd)

Total Phosphorus 985 854 14

Chlorate (ug/Kg) 414 366 48 (£210)

Perchlorate (ug/Kg) 352 354 1

Page: of___
Reviewer:, 

2nd Reviewer:

f

V:\FIELD DUPLICATES\FD_inorganic\21495C6.wpd



LDC Report# 21495D6

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

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

June 9 through June 16, 2009

September 29, 2009

Water

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903243

Sample Identification

H-28AB
AW-BW-02B
M-142B
M-130B
M-29B

V:\LOGIN\TRONOXNG\21495D6.TR3 1



Introduction

This data review covers 5 water samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, EPA Method 350.1 for Ammonia as 
Nitrogen, EPA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, EPA Method 353.2 for Nitrite as Nitrogen, EPA 300.1 for Chlorate, EPA 
Method 120.1 for Conductivity, EPA SW 846 Method 9012A for Cyanide, EPA Method
218.6 for Dissolved Hexavalent Chromium, EPA SW 846 Method 9040B for pH, 
Standard Method 5540C for Surfactants, EPA Method 314.0 for Perchlorate, EPA 
Method 365.1 for Total Phosphorus, Standard Method 2540C for Total Dissolved 
Solids, Standard Method 2540D for Total suspended Solids, and EPA SW 846 
Method 9060 for Total Organic Carbon.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.

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

V:\LOGIN\TRONOXNG\21495D6.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:\LOG IN\TRONOXNG\21495D6.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

Sample Analyte Finding Criteria Flag A or P

H-28AB Cyanide Analysis was performed 
on unpresen/ed sample 
(pH was 10 units).

Analysis must be performed 
on a preserved aliquot at 
>12 pH units.

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

P

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

II. Calibration

Calibration verification frequency and analysis criteria were met for each method when 
applicable with the following exceptions:

Date
Lab.

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

7/2/09 CCV (22:09) Bromide 174 (90-110) M-29B R (all detects) P

6/13/09 CCV beginning Surfactants 114 (90-110) M-142B J+ (all detects) P

6/13/09 CCV closing Surfactants 114 (90-110) M-142B J+ (all detects) P

6/17/09 CCV closing Surfactants 89 (90-110) M-29B 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 with the 
following exceptions:

Method Blank ID Analyte Concentration Associated Samples

MB Alkalinity, total 1.0 mg/L All samples in SDG R0903243
Alkalinity, bicarbonate 1.0 mg/L

ICB/CCB Alkalinity, total 1.0 mg/L All samples in SDG R0903243

V:\LOGIN\TRONOXNG\21495D6.TR3 4



Method Blank ID Analyte Concentration Associated Samples

MB Bromide 0.08 mg/L H-28AB

MB Bromide 0.06 mg/L M-29B

MB Total phosphorus 0.011 mg/L H-28AB
AW-BW-02B
M-142B
M-130B

MB Total phosphorus 0.013 mg/L M-29B

ICB/CCB Total phosphorus 0.011 mg/L H-28AB
AW-BW-02B
M-142B
M-130B

ICB/CCB Total phosphorus 0.013 mg/L M-29B

MB Chloride 0.1 mg/L M-142B
M-130B

ICB/CCB Chloride 0.097 mg/L M-142B
M-130B

MB Nitrate as N 0.066 mg/L M-130B

MB Chloride 0.1 mg/L M-29B

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

H-28AB Bromide 0.9 mg/L 1.0U mg/L

M-29B Bromide 1 mg/L 1,0U mg/L

Sample FB060409 (from SDG R0903006) was identified as a field blank. No contaminant 
concentrations were found in this blank with the following exceptions:

V:\LOG IN\TRONOXNG\21495D6.TR3 5



Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB060409 6/4/09 Alkalinity, total 1.9 mg/L H-28AB
Alkalinity, bicarbonate 1.9 mg/L AW-BW-02B
Ammonia as N 0.102 mg/L M-142B
Total organic carbon 0.4 mg/L M-130B
Conductivity 1.81 umhos/cm
pH 6.08 units
Total phosphorus 0.020 mg/L

Sample MC-3B-FILT (from SDG R0902886) was identified as a filter blank. No 
contaminant concentrations were found in this blank.

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

H-28AB Ammonia as N 0.325 mg/L 0.325J+ mg/L

AW-BW-02B Ammonia as N 0.015 mg/L 0.050U mg/L

M-142B Ammonia as N 0.097 mg/L 0.097J+ mg/L

M-130B Ammonia as N 0.709 mg/L 0.709J+ mg/L

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.

V:\LOGIN\TRONOXNG\21495D6.TR3 6



VII. Surrogates

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0903243 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\21495D6.TR3 7



Tronox LLC Facility, 2009 Phase B investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0903243

SDG Sample Analyte Flag Aor P Reason

R0903243 H-28AB Cyanide J- (all detects) P Sample condition
R (all non-detects) (preservation) (pH)

R0903243 M-29B Bromide R (all detects) P Calibration (CCV %R) (c)

R0903243 M-142B Surfactants J+ (all detects) P Calibration (CCV %R) (c)

R0903243 M-29B Surfactants J- (all detects)
UJ (all non-detects)

P Calibration (CCV %R) (c)

R0903243 H-28AB All analytes reported below the J (all detects) A Sample result verification
AW-BW-02B
M-142B
M-130B
M-29B

PQL (sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0903243

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0903243 H-28AB Bromide 1,0U mg/L A bl

R0903243 M-29B Bromide 1,0U mg/L A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0903243

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0903243 H-28AB Ammonia as N 0.325J+ mg/L A bf

R0903243 AW-BW-02B Ammonia as N 0.050U mg/L A bf

R0903243 M-142B Ammonia as N 0.097J+ mg/L A bf

R0903243 M-130B Ammonia as N 0.709J+ mg/L A bf
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Tronox Northgate Henderson J
LDC#: 21495D6__________  VALIDATION COMPLETENESS WORKSHEET Date: 1/4M
SDG #: R0903243__________ Stage 2B Page: (of//
Laboratory: Columbia Analytical Services Reviewer: c^-'

2nd Reviewer:_______

METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-N (EPA Method 350.1 L Bromide. Chloride. Nitrate-N. Sulfate (EPA 
SW846 Method 9056). Nitrite-N (EPA Method 353.2). Chlorate (EPA Method 300.1). Conductivity (EPA Method 120.1). 
Cyanide (EPA SW846 Method 9012A). Dissolved Hexavalent Chromium (EPA Method 218.6). pH (EPA SW846 Method 
9040B). Surfactants (SM5540C’). Perchlorate (EPA Method 314.0'). Total Phosphorus (EPA Method 365.1). TDS (SM2540C). 
TSS (SM2540D). TOC (EPA SW846 Method 9060). C-afet>AfH&ruBaianee-Bifferei ioe. Calculated TUS/EC Ratio. Measured
TDS/EC Ratio. Conductivity-Ratio. TDG Ratro-tSM4^30ei— _____________________________________________________
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 / Cnmmpnts

I. Technical holding times 5$U Sampling dates: £ -~fo A(ol*^

Ila. Initial calibration fr
Ui ' .' /----------------------------------

Mb. Calibration verification

III. Blanks

IV Surrogate A-
V Matrix Spike/Matrix Spike Duplicates fj, 2. 0\ y(l^ t-C X,k/)

4 ----------------------------------------------
VI. Duplicates

VII. Laboratory control samples fir
VIII. Sample result verification N

IX. Overall assessment of data A

X. Field duplicates

XI. Field blanks Filter Blank=MC-3B-FILT (R0902886), FB=FB060409 (R0903006)

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 H-28AB 11 (Hit 21 31
2 AW-BW-02B 12 22 32
3 M-142B 13 23 33
4 M-130B 14 24 34
5 M-29B 15 25 35
6 16 26 36

7 17 27 37
8 18 28 38
9 19 29 39

10 20 30 40

Notes:

21495D6W.wpd



LDC #; VALIDATION FINDINGS WORKSHEET
SDG #: S-e£ ^ ^ Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:_|_of_7Z_
Reviewer: ^ ^

2nd reviewer:________

Sample ID Matrix Parameter

'-■T (air dH Br Cl NO, NO, SO, NH, TOC CNjcWlrP MBAS TDS TSS Cond CIO, CIO.?

As Aik pH Br Cl NO, NO, SO. NH, TOC CN(Cr^ T-P MBAS TDS TSS Cond CIO, CIO.1 1
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 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 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 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.

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

Comments:

Tronox_B_W.wpd



LDC #: VALIDATION FINDINGS WORKSHEET
SDG #: Oj—Technical Holding Times

Page:__ 1 of I
Reviewer: l^-—■

2nd reviewer:_____ ___

Ail 9ii;cled dates have exceeded the technical holding time.
N/A Were all samples preserved as applicable to each method ? 
N/A

Method:

Parameters: cV

Technical holding time:

Sample ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

|.............. *14- -A 0 T/k /f (V ^ /
(pH ;
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LDC Report# 21495E6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

June 17 through June 24, 2009

September 28, 2009

Water

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903404

Sample Identification

M-78B
M-128B
H-38B
M-19B
M-19BRE
M-34B
M-34BRE
M-125B
M-22AB
M-17AB
M-125BMS
M-125BDUP
M-125BTRP
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Introduction

This data review covers 13 water samples listed on the cover sheet. The analyses 
were per Standard Method 2320B for Alkalinity, EPA Method 350.1 for Ammonia as 
Nitrogen, EPA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, EPA Method 353.2 for Nitrite as Nitrogen, EPA 300.1 for Chlorate, EPA 
Method 120.1 for Conductivity, EPA SW 846 Method 9012A for Cyanide, EPA Method
218.6 for Dissolved Hexavalent Chromium, EPA SW 846 Method 9040B for pH, 
Standard Method 5540C for Surfactants, EPA Method 314.0 for Perchlorate, EPA 
Method 365.1 for Total Phosphorus, Standard Method 2540C Total Dissolved Solids, 
Standard Method 2540D for Total Suspended Solids, and EPA SW 846 Method 9060 
for Total Organic Carbon.

This review follows the Standard Operating Procedures (SOP) 40, Data 
Review/Validation (BRC 2009), the Quality Assurance Project Plan Tronox LLC Facility, 
Henderson, Nevada (June 2009), NDEP guidance (May 2006), and a modified outline 
of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as there are no current guidelines for the 
method stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section X.

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

V:\LOGIN\TRONOXNG\21495E6.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 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-19BRE Nitrate as N 53 hours 48 hours J- (all detects)
UJ (all non-detects)

A

M-34BRE Nitrate as N 48.75 hours 48 hours J- (all detects)
UJ (all non-detects)

A

H-38B Hexavalent chromium 24.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

M-19B Hexavalent chromium 75.25 hours 24 hours J- (all detects)
R (all non-detects)

P

M-34B Hexavalent chromium 72.5 hours 24 hours J- (all detects)
R (all non-detects)

P

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

Sample Analyte Finding Criteria Flag A or P

M-125B Cyanide Analysis was performed 
on unpreserved sample 
(pH was 7 units).

Analysis must be performed 
on a preserved aliquot at 
>12 pH units.

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

P

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

II. Calibration

Calibration verification frequency and analysis criteria were met for each method when 
applicable with the following exceptions:

Date
Lab.

Reference/ID Analyte %R (Limits)
Associated

Samples Flag A or P

7/2/09 CCV (22:09) Bromide 174 (90-110) M-19B R (all detects) P

6/25/09 CCV beginning Surfactants 112 (90-110) M-22AB
M-17AB

J+ (all detects) P
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Date
Lab.

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

6/25/09 CCV closing Surfactants 112 (90-110) M-22AB
M-17AB

J+ (all detects) P

111. 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

MB Alkalinity, total
Alkalinity, bicarbonate

1.0 mg/L
1.0 mg/L

M-78B

ICB/CCB Alkalinity, total 1.0 mg/L M-78B
M-128B
H-38B
M-19B
M-34B
M-125B
M-22AB
M-17AB

MB Total dissolved solids 7 mg/L M-78B
M-128B
H-38B
M-19B
M-34B

MB Total phosphorus 0.013 mg/L M-78B
M-128B
H-38B

MB Total phosphorus 0.008 mg/L M-19B
M-34B
M-125B
M-22AB
M-17AB

ICB/CCB Total phosphorus 0.013 mg/L M-78B
M-128B
H-38B

ICB/CCB Total phosphorus 0.008 mg/L M-19B
M-34B
M-125B
M-22AB
M-17AB

V:\LOGIN\TRONOXNG\21495E6.TR3 5



Method Blank ID Analyte Concentration Associated Samples

MB Chloride
Nitrate as N

0.1 mg/L
0.063 mg/L

M-78B

MB Bromide 0.06 mg/L M-19B

MB Chloride 0.1 mg/L M-19B
M-34B

ICB/CCB Chloride 0.1 mg/L M-19B
M-34B

ICB/CCB Nitrate as N 0.062 mg/L M-19BRE
M-34BRE

ICB/CCB Chloride 0.095 mg/L M-125B

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-78B Total phosphorus 0.032 mg/L 0.050U mg/L

M-19B Total phosphorus
Bromide

0.022 mg/L
0.9 mg/L

0.050U mg/L
1.0U mg/L

M-34B Total phosphorus 0.032 mg/L 0.050U mg/L

M-125B Total phosphorus 0.032 mg/L 0.050U mg/L

M-22AB Total phosphorus 0.044 mg/L 0.050U mg/L

M-17AB Total phosphorus 0.037 mg/L 0.050U mg/L

Sample FB060409 (from SDG R0903006) was identified as a field blank. No contaminant 
concentrations were found in this blank with the following exceptions:
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Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB060409 6/4/09 Alkalinity, total 1.9 mg/L M-78B
Alkalinity, bicarbonate 1.9 mg/L M-128B
Ammonia as N 0.102 mg/L H-38B
Total organic carbon 0.4 mg/L M-125B
Conductivity 1.81 umhos/cm
pH 6.08 units
Total phosphorus 0.020 mg/L

Sample MC-3B-FILT was identified as a filter blank. No contaminant concentrations were 
found in this blank.

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-78B Total phosphorus 0.032 mg/L 0.050U mg/L

M-128B Ammonia as N 0.047 mg/L 0.050U mg/L

H-38B Ammonia as N 0.090 mg/L 0.090J+ mg/L

M-125B Ammonia as N
Total organic carbon
Total phosphorus

0.008 mg/L
0.8 mg/L

0.032 mg/L

0.050U mg/L
1.0U mg/L

0.050U mg/L

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

M-125BMS
(M-78B
M-128B
H-38B
M-125B)

Total organic carbon 69 (75-125) J- (all detects)
UJ (all non-detects)

A

M-125BMS
(M-78B
M-128B
H-38B
M-125B)

Cyanide 0 (75-125) J- (all detects)
R (all non-detects)

A
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V. Duplicates/Triplicates

Duplicate (DUP) and triplicate (TRP) 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. Surrogates

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0903404 All analytes reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

Sample Compound Flag A or P

M-19BRE
M-34BRE

Nitrate as N X A

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

X. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0903404

SDG Sample Analyte Flag A or P Reason

R0903404 M-19BRE Nitrate as N J- (all detects) A Technical holding times
M-34BRE UJ (all non-detects) (h)

R0903404 H-38B Hexavalent chromium J- (all detects) P Technical holding times
UJ (all non-detects) (h)

R0903404 M-19B Hexavalent chromium J- (all detects) P Technical holding times
M-34B R (all non-detects) (h)

R0903404 M-125B Cyanide J- (all detects) P Sample condition
R (all non-detects) (preservation) (ph)

R0903404 M-19B Bromide R (all detects) P Calibration (CCV %R) (c)

R0903404 M-22AB
M-17AB

Surfactants J+ (all detects) P Calibration (CCV %R) (c)

R0903404 M-78B Total organic carbon J- (all detects) A Matrix spike/Matrix spike
M-128B
H-38B
M-125B

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

R0903404 M-78B Cyanide J- (all detects) A Matrix spike/Matrix spike
M-128B
H-38B
M-125B

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

R0903404 M-78B All analytes reported below the PQL. J (all detects) A Sample result verification
M-128B
H-38B
M-19B
M-19BRE
M-34B
M-34BRE
M-125B
M-22AB
M-17AB

(sp)

R0903404 M-19BRE Nitrate as N X A Overall assessment of
M-34BRE data (o)
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0903404

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903404 M-78B Total phosphorus 0.050U mg/L A bl

R0903404 M-19B Total phosphorus 0.050U mg/L A bl
Bromide 1.0U mg/L

R0903404 M-34B Total phosphorus 0.050U mg/L A bl

R0903404 M-125B Total phosphorus 0.050U mg/L A bl

R0903404 M-22AB Total phosphorus 0.050U mg/L A bl

R0903404 M-17AB Total phosphorus 0.050U mg/L A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0903404

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0903404 M-78B Total phosphorus 0.050U mg/L A bf

R0903404 M-128B Ammonia as N 0.050U mg/L A bf

R0903404 H-38B Ammonia as N 0.090J+ mg/L A bf

R0903404 M-125B Ammonia as N
Total organic carbon
Total phosphorus

0.050U mg/L
1.0U mg/L 

0.050U mg/L

A bf
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Tronox Northgate Henderson
LDC #: 21495E6__________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903404__________ Stage 2B
Laboratory: Columbia Analytical Services

Page: ! of /
Reviewer: err

2nd Reviewer:

METHOD: (Analyte) Alkalinity (SM2320BL Ammonia-N (EPA Method 350.11 Bromide. Chloride. Nitrate-N. Sulfate (ERA 
SW846 Method 9056). Nitrite-N (EPA Method 353.2). Chlorate (EPA Method 300.1). Conductivity (EPA Method 120.1). 
Cyanide (EPA SW846 Method 9012AL Dissolved Hexavalent Chromium (EPA Method 218.6L pH (EPA SW846 Method 
9040BL Surfactants (SM5540CL Perchlorate (EPA Method 314.0). Total Phosphorus (EPA Method 365.1L TDS (SM2540CV 
TSS (SM2540DV TOC (EPA SW846 Method 9060). Cation-Anion Balance Difference. Calculated TDS/EC Ratio. Measured
TB-S/EC Ratio. Coaductivitv Ratio. TDS Ratie-fSM 103UEfr _____________________________________________________
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

\/aliHatinn Area (Tnmmpntc

I. Technical holding times Sampling dates: ^ /ll ~~ ^

Ha. Initial calibration A,

/

lib. Calibration verification w

III. Blanks f ia/

IV Surrogate h
V Matrix Spike/Matrix Spike Duplicates SiJ 7 M ^9 / y lAyV^ Xt Gfsfa VC'S

VI. Duplicates /V
VII. Laboratory control samples fb Uc, '

VIII. Sample result verification /

IX. Overall assessment of data

X. Field duplicates ‘fj

XI. Field blanks Filter Blank=MC-3B-FILT (R0902886), FB=FB060409 (R0903006)

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 S M-78B 11 M-125BMS 21 Vt»s 31

2 J M-128B 12 M-125BDUP 22
1 J

32

C
O H-38B 13 M-125BTRP 23 33

4 M-19B 14 24 34

5 M-i9Bqt 15 25 35

6 M-34B 16 26 36

7 M-34BI1RH' 17 27 37

8 J M-125B 18 28 38

9 M-22AB 19 29 39

10 M-17AB 20 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:

Sample ID Matrix Parameter

\A h (air pH Br Cl NO, NO, SO, NH, TOC CN Cr** T-P MBAS TDS TSS Cond CIO, CIO, ?

Ap— 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 Cr** T-P MBAS TDS TSS Cond CIO,fcia)

I 11
®)pH Br Cl NO, NO, SO. (TOC^C?) CrY^JMBA^ TDS TSS Cond CIO, CIO.

1/ \fy y (Xi3(pb! Br ci no, no, so. Cl(ToJf63 crH^fcSfe ® TSS. £on)a CIO, CIO.

1/ Aik iS Br Cl NO, NO, SO. NH, TOC CN Cr6" T-P MBAS TDS TSS £on^ CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN C^ 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 Cl8* T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Ct* 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.

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

Comments:
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LDC Report# 21495F6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

June 5 through June 11, 2009

September 28, 2009

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Sen/ices, Inc.

Sample Delivery Group (SDG): R0903184

Sample Identification

SA127-0.5B
RSAJ6-0.5B
RSAK6-0.5B
RSAK8-0.5B
RSAL7-0.5B
RSAL8-0.5B
SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B
RSAO3-0.5B
SA182-0.5B
SA201 -0.5B
SA166-0.5B
RSAK4-0.5B
RSAK4009-0.5B
SA134-0.5B
SA127-0.5BMS
SA127-0.5BMSD
SA127-0.5BDUP
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Introduction

This data review covers 20 soil samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, ERA Method 350.1 for Ammonia as 
Nitrogen, ERA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, ERA Method 353.2 for Nitrite as Nitrogen, ERA 300.1 for Chlorate, ERA SW 
846 Method 9012A for Cyanide, ERA SW 846 Method 7199 for Hexavalent Chromium, 
ERA SW 846 Method 9045D for pH, Standard Method 5540C for Surfactants, ERA 
Method 314.0 for Perchlorate, ERA Method 365.1 for Total Phosphorus, and 
Lloyd/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 X.

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

V:\LOGIN\TRONOXNG\21495F6.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

Calibration verification frequency and analysis criteria were met for each method when 
applicable with the following exceptions:

Date
Lab.

Reference/ID Analyte %R (Limits)
Associated

Samples Flag Aor P

6/10/09 ccv Total organic carbon 89.1 (90-110) SA127-0.5B 
RSAJ6-0.5B 
RSAK6-0.5B 
RSAK8-0.5B 
RSAL7-0.5B 
RSAL8-0.5B
SA127-0.5BMS
SA127-0.5BDUP

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

P

6/12/09 ccv Total organic carbon 86.4 (90-110) SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B 
RSAO3-0.5B

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

P

6/18/09 ccv Total organic carbon 88.0 (90-110) SA182-0.5B
SA201 -0.5B
SA166-0.5B 
RSAK4-0.5B 
RSAK4009-0.5B
SA134-0.5B

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 with the 
following exceptions:

Method Blank ID Analyte Concentration Associated Samples

MB Alkalinity, total 16 mg/Kg SA127-0.5B
Alkalinity, bicarbonate 16 mg/Kg RSAJ6-0.5B
Chloride 1.0 mg/Kg RSAK6-0.5B
Nitrate as N 0.47 mg/Kg RSAK8-0.5B
Total organic carbon 40 mg/Kg RSAL7-0.5B

RSAL8-0.5B
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Alkalinity, total 1.0 mg/L SA127-0.5B
RSAJ6-0.5B
RSAK6-0.5B
RSAK8-0.5B
RSAL7-0.5B
RSAL8-0.5B

MB Alkalinity, total
Alkalinity, bicarbonate
Chloride
Nitrate as N
Sulfate

11 mg/Kg
11 mg/Kg
1 mg/Kg

0.47 mg/Kg
1.8 mg/Kg

SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B
RSAO3-0.5B
SA182-0.5B
SA201-0.5B
SA166-0.5B
RSAK4-0.5B
RSAK4009-0.5B
SA134-0.5B

MB Total organic carbon 40 mg/Kg SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B
RSAO3-0.5B

MB Total organic carbon 50 mg/Kg SA182-0.5B
SA201-0.5B
SA166-0.5B
RSAK4-0.5B
RSAK4009-0.5B
SA134-0.5B

ICB/CCB Alkalinity, total 1.0 mg/L SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B
RSAO3-0.5B
SA182-0.5B
SA201 -0.5B
SA166-0.5B
RSAK4-0.5B
RSAK4009-0.5B
SA134-0.5B

MB Total, phosphorus 2.3 mg/Kg SA127-0.5B
RSAJ6-0.5B
RSAK6-0.5B
RSAK8-0.5B

MB Total, phosphorus 2.2 mg/Kg RSAL7-0.5B
RSAL8-0.5B
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Method Blank ID Analyte Concentration Associated Samples

MB Total, phosphorus 1.7 mg/Kg SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B
RSAO3-0.5B
SA182-0.5B
SA201-0.5B
SA166-0.5B
RSAK4-0.5B
RSAK4009-0.5B
SA134-0.5B

ICB/CCB Total, phosphorus 0.0147 mg/L SA127-0.5B
RSAJ6-0.5B
RSAK6-0.5B
RSAK8-0.5B

ICB/CCB Total, phosphorus 0.0147 mg/L RSAL7-0.5B
RSAL8-0.5B

ICB/CCB Total, phosphorus 0.0107 mg/L SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B
RSAO3-0.5B
SA182-0.5B
SA201-0.5B
SA166-0.5B
RSAK4-0.5B
RSAK4009-0.5B
SA134-0.5B

ICB/CCB Chloride 0.122 mg/L SA127-0.5B
RSAK6-0.5B
RSAK8-0.5B
RSAL7-0.5B
RSAL8-0.5B

ICB/CCB Chloride 0.098 mg/L RSAJ6-0.5B

ICB/CCB Chloride 0.095 mg/L SA35-0.5B
SA55-0.5B
RSAO3-0.5B

ICB/CCB Chloride 0.104 mg/L RSAK4-0.5B
RSAK4009-0.5B

ICB/CCB Chloride 0.100 mg/L SA56-0.5B
SA182-0.5B
SA166-0.5B

ICB/CCB Chloride 0.106 mg/L SA134-0.5B
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Chloride 0.098 mg/L SA176-0.5B

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA35-0.5B Chloride
Sulfate

1.1 mg/Kg
2.0 mg/Kg

2.1 U mg/Kg
2.1 U mg/Kg

Sample FB072109-SO (from SDG R0904016) 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

FB072109-SO 7/21/09 Ammonia as N 0.191 mg/L All samples in SDG
Total organic carbon 0.5 mg/L R0903184
Chloride 9.7 mg/L
Nitrate as N 1.76 mg/L
pH 3.36 mg/L
Total phosphorus 0.01 mg/L
Sulfate 5.5 mg/L
Surfactants 0.159 mg/L

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

Reported Modified Final
Sample Analyte Concentration Concentration

SA127-0.5B Chloride 62.6 mg/Kg 62.6J+ mg/Kg
Nitrate as N 5.99 mg/Kg 5.99J+ mg/Kg
Sulfate 102 mg/Kg 102J+ mg/Kg

RSAJ6-0.5B Nitrate as N 34.7 mg/Kg 34.7J+ mg/Kg
Surfactants 2.5 mg/Kg 2.5J+ mg/Kg

RSAK6-0.5B Chloride 18.6 mg/Kg 18.6J+ mg/Kg
Nitrate as N 5.27 mg/Kg 5.27J+ mg/Kg
Sulfate 162 mg/Kg 162J+ mg/Kg
Surfactants 0.8 mg/Kg 2.1 U mg/Kg

RSAK8-0.5B Chloride 37.2 mg/Kg 37.2 J+ mg/Kg
Nitrate as N 4.42 mg/Kg 4.42J+ mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

RSAL7-0.5B Chloride 5.0 mg/Kg 5.0J+ mg/Kg
Nitrate as N 1.26 mg/Kg 1.26J+ mg/Kg
Sulfate 22.8 mg/Kg 22.8J+ mg/Kg
Surfactants 1.2 mg/Kg 2.1 U mg/Kg

RSAL8-0.5B Chloride 37.0 mg/Kg 37.0J+ mg/Kg
Nitrate as N 3.44 mg/Kg 3.44J+ mg/Kg
Surfactants 1.1 mg/Kg 2.1 U mg/Kg

SA35-0.5B Chloride 1.1 mg/Kg 2.1 U mg/Kg
Nitrate as N 0.81 mg/Kg 0.81 J+ mg/Kg
Sulfate 2.0 mg/Kg 2.1 U mg/Kg

SA55-0.5B Chloride 31.5 mg/Kg 31.5J+ mg/Kg
Nitrate as N 3.96 mg/Kg 3.96J+ mg/Kg
Sulfate 84.1 mg/Kg 84.1 J+ mg/Kg

SA56-0.5B Ammonia as N 0.09 mg/Kg 0.52U mg/Kg
Chloride 406 mg/Kg 406J+ mg/Kg
Nitrate as N 64.7 mg/Kg 64.7J+ mg/Kg
Surfactants 2.5 mg/Kg 2.5J+ mg/Kg

SA176-0.5B Nitrate as N 67.2 mg/Kg 67.2J+ mg/Kg

RSAO3-0.5B Chloride 14.6 mg/Kg 14.6J+ mg/Kg
Nitrate as N 2.89 mg/Kg 2.89J+ mg/Kg
Sulfate 68.5 mg/Kg 68.5J+ mg/Kg

SA182-0.5B Ammonia as N 0.19 mg/Kg 0.60U mg/Kg
Nitrate as N 28.9 mg/Kg 28.9J+ mg/Kg
Sulfate 189 mg/Kg 189J+ mg/Kg

SA201-0.5B Chloride 439 mg/Kg 439J+ mg/Kg
Nitrate as N 4.42 mg/Kg 4.42J+ mg/Kg
Sulfate 200 mg/Kg 200J+ mg/Kg

SA166-0.5B Chloride 267 mg/Kg 267J+ mg/Kg
Nitrate as N 17.4 mg/Kg 17.4J+ mg/Kg

RSAK4-0.5B Chloride 15.1 mg/Kg 15.1J+ mg/Kg
Nitrate as N 2.38 mg/Kg 2.38J+ mg/Kg
Sulfate 37.5 mg/Kg 37.5 J+ mg/Kg

RSAK4009-0.5B Chloride 14.0 mg/Kg 14.0J+ mg/Kg
Nitrate as N 2.24 mg/Kg 2.24J+ mg/Kg
Sulfate 36.9 mg/Kg 36.9J+ mg/Kg
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA134-0.5B Ammonia as N 0.09 mg/Kg 0.52U mg/Kg
Chloride 762 mg/Kg 762J+ mg/Kg
Nitrate as N 51.1 mg/Kg 51.1J+ mg/Kg
Sulfate 499 mg/Kg 499J+ mg/Kg
Surfactants 0.25 mg/Kg 0.25J+ mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits with the following exceptions:

Spike ID 
(Associated 
Samples) Analyte

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits) Flag Aor P

SA127-0.5BMS 
(All samples in SDG 
R0903184)

Surfactants 48 (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 with the following exceptions:

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

LCS Bromide 111 (90-110) RSAK6-0.5B
RSAK8-0.5B
RSAL7-0.5B
RSAL8-0.5B

J+ (all detects) P

VII. Surrogates

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

VIII. Sample Result Verification and Project Quantitation Limit

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

All samples in SDG R0903184 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

Samples RSAK4-0.5B and RSAK4009-0.5B 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) Flag Aor PRSAK4-0.5B RSAK4009-0.5B

Alkalinity, total 714 mg/Kg 725 mg/Kg 2 (<50) - - -

Alkalinity, bicarbonate 669 mg/Kg 690 mg/Kg 3 (<50) - - -

Alkalinity, carbonate 44 mg/Kg 35 mg/Kg - 9 (<21) - -

Chloride 15.1 mg/Kg 14.0 mg/Kg 8 (<50) - - -

Nitrate as N 2.38 mg/Kg 2.24 mg/Kg - 0.14 (<0.51) - -

PH 10.00 units 9.85 units 2 (<50) - - -

Sulfate 37.5 mg/Kg 36.9 mg/Kg 2 (<50) - - -

Total organic carbon 1660 mg/Kg 960 mg/Kg - 700 (<300) J (all detects) A

Total phosphorus 910 mg/Kg 981 mg/Kg 8 (<50) - - -

Chlorate 270 ug/Kg 291 ug/Kg - 21 (<210) - -

Perchlorate 649 ug/Kg 663 ug/Kg 2 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0903184

SDG Sample Analyte Flag Aor P Reason

R0903184 SA127-0.5B
RSAJ6-0.5B
RSAK6-0.5B
RSAK8-0.5B
RSAL7-0.5B
RSAL8-0.5B
SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B
RSA03-0.5B
SA182-0.5B
SA201-0.5B
SA166-0.5B
RSAK4-0.5B
RSAK4009-0.5B
SA134-0.5B

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

P Calibration (CCV %R) (c)

R0903184 SA127-0.5B
RSAJ6-0.5B
RSAK6-0.5B
RSAK8-0.5B
RSAL7-0.5B
RSAL8-0.5B
SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B 
RSAO3-0.5B
SA182-0.5B
SA201-0.5B
SA166-0.5B
RSAK4-0.5B
RSAK4009-0.5B
SA134-0.5B

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

A Matrix spike/Matrix spike 
duplicates (%R) (m)

R0903184 RSAK6-0.5B
RSAK8-0.5B
RSAL7-0.5B
RSAL8-0.5B

Bromide J+ (all detects) P Laboratory control 
samples (%R) (1)
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SDG Sample Analyte Flag AorP Reason

R0903184 SA127-0.5B
RSAJ6-0.5B
RSAK6-0.5B
RSAK8-0.5B
RSAL7-0.5B
RSAL8-0.5B
SA35-0.5B
SA55-0.5B
SA56-0.5B
SA176-0.5B 
RSAO3-0.5B
SA182-0.5B
SA201-0.5B
SA166-0.5B
RSAK4-0.5B
RSAK4009-0.5B
SA134-0.5B

All analytes reported below the PQL. J (all detects) A Sample result verification 
(sp)

R0903184 RSAK4-0.5B
RSAK4009-0.5B

Total organic carbon J (all detects) A Field duplicates 
(Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0903184

Modified Final
SDG Sample Analyte Concentration AorP Code

R0903184 SA35-0.5B Chloride
Sulfate

2.1 U mg/Kg
2.1 U mg/Kg

A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0903184

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903184 SA127-0.5B Chloride 62.6J+ mg/Kg A bf
Nitrate as N 5.99 J+ mg/Kg
Sulfate 102J+ mg/Kg

R0903184 RSAJ6-0.5B Nitrate as N 34.7J+ mg/Kg A bf
Surfactants 2.5J+ mg/Kg

R0903184 RSAK6-0.5B Chloride 18.6J+ mg/Kg A bf
Nitrate as N 5.27J+ mg/Kg
Sulfate 162J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0903184 RSAK8-0.5B Chloride 37.2J+ mg/Kg A bf
Nitrate as N 4.42J+ mg/Kg

V:\LOGIN\TRONOXNG\21495F6.TR3 12



SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903184 RSAL7-0.5B Chloride 5.0J+ mg/Kg A bf
Nitrate as N 1.26J+ mg/Kg
Sulfate 22.8J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0903184 RSAL8-0.5B Chloride 37.0J+ mg/Kg A bf
Nitrate as N 3.44J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0903184 SA35-0.5B Chloride 2.1 U mg/Kg A bf
Nitrate as N 0.81 J+ mg/Kg
Sulfate 2.1 U mg/Kg

R0903184 SA55-0.5B Chloride 31.5J+ mg/Kg A bf
Nitrate as N 3.96J+ mg/Kg
Sulfate 84.1J+ mg/Kg

R0903184 SA56-0.5B Ammonia as N 0.52U mg/Kg A bf
Chloride 406J+ mg/Kg
Nitrate as N 64.7J+ mg/Kg
Surfactants 2.5 J+ mg/Kg

R0903184 SA176-0.5B Nitrate as N 67.2J+ mg/Kg A bf

R0903184 RSAO3-0.5B Chloride 14.6J+ mg/Kg A bf
Nitrate as N 2.89J+ mg/Kg
Sulfate 68.5 J+ mg/Kg

R0903184 SA182-0.5B Ammonia as N 0.60U mg/Kg A bf
Nitrate as N 28.9J+ mg/Kg
Sulfate 189J+ mg/Kg

R0903184 SA201 -0.5B Chloride 439J+ mg/Kg A bf
Nitrate as N 4.42 J+ mg/Kg
Sulfate 200J+ mg/Kg

R0903184 SA166-0.5B Chloride 267J+ mg/Kg A bf
Nitrate as N 17.4J+ mg/Kg

R0903184 RSAK4-0.5B Chloride 15.1J+ mg/Kg A bf
Nitrate as N 2.38J+ mg/Kg
Sulfate 37.5J+ mg/Kg

R0903184 RSAK4009-0.5B Chloride 14.0J+ mg/Kg A bf
Nitrate as N 2.24J+ mg/Kg
Sulfate 36.9J+ mg/Kg

V:\L0GIN\TR0N0XNG\21495F6.TR3 13



SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903184 SA134-0.5B Ammonia as N 0.52U mg/Kg A bf
Chloride 762J+ mg/Kg
Nitrate as N 51.1 J+ mg/Kg
Sulfate 499J+ mg/Kg
Surfactants 0.25 J+ mg/Kg

V:\L0GIN\TR0N0XNG\21495F6.TR3 14



Tronox Northgate Henderson
LDC #: 21495F6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903184__________ Stage 2B
Laboratory: Columbia Analytical Services

Date:_lAl/Ji
Page:__(of / ^

Reviewer:
2nd Reviewer: y~~

METHOD: (Analyte) Alkalinity (SM2320BL Ammonia-N (ERA Method 350.1V Bromide. Chloride. Nitrate-N. Sulfate (EPA 
SW846 Method 9056). Nitrite-N (ERA Method 353.2). Chlorate (EPA Method 300.1). Cyanide (EPA SW846 Method 9012A). 
Hexavalent Chromium (EPA SW846 Method 7199). pH (EPA SW846 Method 9045DV Surfactants (SM5540C). Perchlorate
(EPA Method 314.0). Total Phosphorus (EPA 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 Area rtnmments

I. Technical holdinq times /V Sampling dates: ^ f 5” k /\\J
Ila. Initial calibration Pr

I 1

Mb. Calibration verification ^v/
III. Blanks <,\rJ

IV Matrix Spike/Matrix Spike Duplicates V /»

V Duplicates h
)> 1 ' ^

VI. Laboratory control samples w LcS

VII. Sample result verification N
/

VIII. Overall assessment of data A
IX. Field duplicates VvJ C I?,lb)
Y PiolH hlonLc

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 SA127-0.5B 11
o

RSAI3-0.5B 21 31

2 RSAJ6-0.5B 12 SA182-0.5B 22 32

3 RSAK6-0.5B 13 SA201-0.5B 23 33

4 RSAK8-0.5B 14 SA166-0.5B 24 34

5 RSAL7-0.5B 15 RSAK4-0.5B 25 35

6 - RSAL8-0.5B 16 RSAK4009-0.5B 26 36

7 SA35-0.5B 17 SA134-0.5B 27 37

8 SA55-0.5B 18 SA127-0.5BMS 28 38

SA56-0.5B 19 SA127-0.5BMSD 29 39

\ SA176-0.5B 20 SA127-0.5BDUP 30 40

Notes>

21495F6W.wpd



LDC #: vliflr-fo VALIDATION FINDINGS WORKSHEET
SDG #: Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:__I of J
Reviewer:, 

2nd reviewer:

Samnlp ID Matrix Parameter

C?,' (AIK pH Br Cl NO. NO. SO. NH. TOC^tWcr^ T-P MBAS) TDS TSS Cond/6lO. CIO.1
i / ■ " \ *»

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

‘W-I Aik pH Br Cl NO, NO, SO. NH, TOC (6^^ 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.

/Q fi)(Bt)(cj)^k <Sa)(^H) T?69cN (©fi^HVIBAS^rDS TSS Cond d5} <tfa)

1 _____ I____ (an) pH(Br)(6l^NO^XNO) ^q)CNH^ CN (MrJ^JlBA^ TDS TSS Cond 0^ 6lS>\

J/UI J/ Aik pH Br Cl NO, NO, SO. NH, TOC CN Cf+ T-P MBAS TDS TSS Cond ClOy)

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 Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.
■■ Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cl6* 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
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LDC#: 21495F6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

Page:_ 
Reviewer: 

2nd Reviewer:

YIN NA 
NA

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

Analyte

Concentration (mg/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)15 16

Total Alkalinity 714 725 2

Bicarbonate Alkalinity 669 690 3

Carbonate Alkalinity 44 35 9 (s21)

Chloride 15.1 14.0 8

Nitrate as N 2.38 2.24 0.14 (s0.51)

pH (pH Units) 10.00 9.85 2

Sulfate 37.5 36.9 2

TOC 1660 960 700 (s300) J det / A (fd)

Total Phosphorus 910 981 8

Chlorate (ug/Kg) 270 291 21 (£210)

Perchlorate (ug/Kg) 649 663 2

V:\FIELD DUPLICATES\FDJnorganic\21495F6.wpd



LDC Report# 21495G6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase 
Henderson, Nevada

June 19 through June 24, 2009

September 29, 2009

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903443

Sample Identification

SA197-0.5B
SA198-0.5B
SA64-0.5B
SA104-0.5B
SA129-0.5B
SA70-0.5B
SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B
SA201-10B
SA201-28B
SA201009-28B
SA43009-0.5B
SA40-0.5B
SA200-0.5B
RSAO6-0.5B
SA51-0.5B
SA43-0.5B
SA150-0.5BMS

SA150-0.5BMSD
SA150-0.5BDUP
RSAN5-0.5BMS
RSAN5-0.5BDUP

Investigation,

V:\LOGIN\TRONOXNG\21495G6.TR3 1



Introduction

This data review covers 24 soil samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, EPA Method 350.1 for Ammonia as 
Nitrogen, EPA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, EPA Method 353.2 for Nitrite as Nitrogen, EPA 300.1 for Chlorate, EPA SW 
846 Method 9012A for Cyanide, EPA SW 846 Method 7199 for Hexavalent Chromium, 
EPA SW 846 Method 9045D for pH, Standard Method 5540C for Surfactants, EPA 
Method 314.0 for Perchlorate, EPA Method 365.1 for Total Phosphorus, and 
Uoyd/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 X.

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

V:\LOGlN\TRONOXNG\21495G6.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:\LOG IN\TR0N0XNG\21495G6.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

Calibration verification frequency and analysis criteria were met for each method when 
applicable with the following exceptions:

Date
Lab.

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

6/30/09 ccv Total organic carbon 89.3 (90-110) SA201-10B
SA201-28B
SA201009-28B
SA40-0.5B
SA200-0.5B
RSAO6-0.5B
SA51-0.5B
SA43-0.5B

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 with the 
following exceptions:

Method Blank ID Analyte Concentration Associated Samples

MB Alkalinity, total 20 mg/Kg SA197-0.5B
Alkalinity, bicarbonate 20 mg/Kg SA198-0.5B
Ammonia as N 0.18 mg/Kg SA64-0.5B
Chloride 0.9 mg/Kg SA104-0.5B
Nitrate as N 0.45 mg/Kg SA129-0.5B

SA70-0.5B

ICB/CCB Alkalinity, total 1.1 mg/L SA197-0.5B
SA198-0.5B
SA64-0.5B
SA104-0.5B
SA129-0.5B
SA70-0.5B

MB Alkalinity, total 10 mg/Kg SA60-0.5B
Alkalinity, bicarbonate 10 mg/Kg SA150-0.5B
Chloride 0.9 mg/Kg RSAN5-0.5B
Nitrate as N 0.45 mg/Kg SA53-0.5B
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Alkalinity, total 0.5 mg/L SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B

MB Alkalinity, total
Alkalinity, bicarbonate
Chloride

15 mg/L
15 mg/L
1 mg/L

SA201-10B
SA201-28B
SA201009-28B
SA43009-0.5B
SA40-0.5B
SA200-0.5B
RSAO6-0.5B
SA51-0.5B
SA43-0.5B

ICB/CCB Ammonia as N 0.0094 mg/L SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B
SA201-10B
SA201-28B
SA201009-28B
SA43009-0.5B
SA40-0.5B
SA200-0.5B
RSAO6-0.5B
SA43-0.5B

ICB/CCB Alkalinity, total 0.5 mg/L SA201-10B
SA201-28B
SA201009-28B
SA43009-0.5B
SA40-0.5B
SA200-0.5B

ICB/CCB Alkalinity, total 1.0 mg/L RSAO6-0.5B
SA51-0.5B
SA43-0.5B

MB Total phosphorus 1.3 mg/Kg All samples in SDG R0903443

MB Total organic carbon 60 mg/Kg SA197-0.5B
SA198-0.5B
SA64-0.5B
SA104-0.5B
SA129-0.5B
SA70-0.5B
SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B
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Method Blank ID Analyte Concentration Associated Samples

MB Total organic carbon 50 mg/Kg SA201-10B
SA201-28B
SA201009-28B
SA40-0.5B
SA200-0.5B
RSAO6-0.5B
SA51-0.5B
SA43-0.5B

MB Total organic carbon 50 mg/Kg SA43009-0.5B

ICB/CCB Total organic carbon 45.0 mg/Kg SA197-0.5B
SA198-0.5B
SA64-0.5B
SA104-0.5B
SA129-0.5B
SA70-0.5B
SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B

ICB/CCB Total organic carbon 58.1 mg/Kg SA43009-0.5B

ICB/CCB Chloride 0.153 mg/L SA197-0.5B
SA198-0.5B
SA64-0.5B
SA104-0.5B

ICB/CCB Chloride 0.097 mg/L SA129-0.5B
SA70-0.5B

ICB/CCB Chloride 0.099 mg/L SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B

ICB/CCB Chloride 0.169 mg/L SA201-10B
SA43009-0.5B
SA40-0.5B
RSAO6-0.5B
SA43-0.5B

ICB/CCB Chloride 0.109 mg/L SA201-28B
SA201009-28B
SA200-0.5B
SA51-0.5B

ICB/CCB Bromide 0.052 mg/L SA197-0.5B
SA198-0.5B
SA64-0.5B
SA104-0.5B
SA129-0.5B
SA70-0.5B
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Bromide 0.045 mg/L SA60-0.5B
SA150-0.5B
RSAN5-0.5B
SA53-0.5B

ICB/CCB Bromide 0.064 mg/L SA201-10B
SA201-28B
SA201009-28B
SA43009-0.5B
SA40-0.5B
SA200-0.5B
RSAO6-0.5B

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

Reported Modified Final
Sample Analyte Concentration Concentration

SA197-0.5B Ammonia as N 0.13 mg/Kg 0.54U mg/Kg
Chloride 2.0 mg/Kg 2.2U mg/Kg

SA64-0.5B Ammonia as N 0.08 mg/Kg 0.53U mg/Kg

SA201-10B Ammonia as N 0.11 mg/Kg 0.54U mg/Kg

SA201-28B Total organic carbon 270 mg/Kg 290U mg/Kg

SA201009-28B Total organic carbon 270 mg/Kg 290U mg/Kg

SA200-0.5B Bromide 0.3 mg/Kg 1.1U mg/Kg

Sample FB072109-SO (from SDG R0904016) 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

FB072109-SO 7/21/09 Ammonia as N
Total organic carbon
Chloride
Nitrate as N 
pH
Total phosphorus
Sulfate
Surfactants

0.191 mg/L
0.5 mg/L
9.7 mg/L
1.76 mg/L
3.36 mg/L
0.01 mg/L
5.5 mg/L

0.159 mg/L

SA201-10B
SA201-28B
SA201009-28B
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Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration

SA201-10B Ammonia as N 0.11 mg/Kg 0.54U mg/Kg
Chloride 62.2 mg/Kg 62.2J+ mg/Kg
Nitrate as N 173 mg/Kg 173J+ mg/Kg
Sulfate 103 mg/Kg 103J+ mg/Kg
Surfactants 2.5 mg/Kg 2.5 J+ mg/Kg

SA201-28B Ammonia as N 0.91 mg/Kg 0.91J+ mg/Kg
Total organic carbon 270 mg/Kg 290U mg/Kg
Chloride 128 mg/Kg 128J+ mg/Kg
Sulfate 465 mg/Kg 465J+ mg/Kg
Surfactants 1.4 mg/Kg 2.5U mg/Kg

SA201009-28B Ammonia as N 0.82 mg/Kg 0.82J+ mg/Kg
Total organic carbon 270 mg/Kg 290U mg/Kg
Chloride 123 mg/Kg 123J+ mg/Kg
Sulfate 483 mg/Kg 483J+ mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

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

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. Surrogates

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits with the following exceptions:

Sample Surrogate %R (Limits) Analyte Flag Aor P

SA70-0.5B Dichioroacetate 76 (90-115) Chlorate J- (all detects) A
UJ (all non-detects)
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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 Aor P

All samples in SDG R0903443 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

Samples SA201-28B and SA201009-28B and samples SA43009-0.5B and SA43-0.5B 
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) Flag A or PSA201-28B SA201009-28B

Ammonia as N 0.91 mg/Kg 0.82 mg/Kg - 0.09 (<0.64) - -

Alkalinity, total 685 mg/Kg 739 mg/Kg 8 (<50) - - -

Alkalinity, bicarbonate 675 mg/Kg 725 mg/Kg 7 (<50) - - -

Alkalinity, carbonate 10 mg/Kg 13 mg/Kg - 3 (<25) - -

Chloride 128 mg/Kg 123 mg/Kg 4 (<50) - - -

Nitrate as N 213 mg/Kg 212 mg/Kg 0 (<50) - - -

Nitrite as N 1.56 mg/Kg 1.62 mg/Kg 4 (<50) - - -

PH 8.33 units 8.37 units 0 (<50) - - -

Sulfate 465 mg/Kg 483 mg/Kg 4 (<50) - - -

Surfactants 1.4 mg/Kg 0.7U mg/Kg - 0.7 (<2.5) - -
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flag AorPSA201-28B SA201009-28B

Total organic carbon 270 mg/Kg 270 mg/Kg - 0 (<290) - -

Total phosphorus 606 mg/Kg 650 mg/Kg 7 (<50) - - -

Chlorate 2610 ug/Kg 2920 ug/Kg 11 (<50) - - -

Perchlorate 63500 ug/Kg 72800 ug/Kg 14 (<50) - - -

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flag A or PSA43009-0.5B SA43-0.5B

Alkalinity, total 1510 mg/Kg 434 mg/Kg 111 (<50) - J (all detects) A

Alkalinity, bicarbonate 1430 mg/Kg 427 mg/Kg 108 (<50) - J (all detects) A

Alkalinity, carbonate 82 mg/Kg 7 mg/Kg - 75 (<22) J (all detects) A

Chloride 37.8 mg/Kg 37.3 mg/Kg 1 (<50) - - -

Hexavalent chromium 0.34 mg/Kg 0.19U mg/Kg - 0.15 (<0.43) - -

Hexavalent chromium 0.31 mg/Kg 0.19U mg/Kg - 0.12 (<0.43) - -

Nitrate as N 7.49 mg/Kg 7.01 mg/Kg 7 (<50) - - -

pH 9.50 units 9.49 units 0 (<50) - - -

Sulfate 350 mg/Kg 329 mg/Kg 6 (<50) - - -

Surfactants 1.9 mg/Kg 2.4 mg/Kg - 0.5 (<2.2) - -

Total organic carbon 7600 mg/Kg 25300 mg/Kg - 17700 (<2100) J (all detects) A

Total phosphorus 413 mg/Kg 514 mg/Kg 22 (<50) - - -

Chlorate 2080 ug/Kg 2040 ug/Kg 2 (<50) - - -

Perchlorate 4410 ug/Kg 4230 ug/Kg 4 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0903443

SDG Sample Analyte Flag A or P Reason

R0903443 SA201-10B
SA201-28B
SA201009-28B
SA40-0.5B
SA200-0.5B
RSAO6-0.5B
SA51-0.5B
SA43-0.5B

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

P Calibration (CCV %R) (c)

R0903443 SA70-0.5B Chlorate J- (all detects)
UJ (all non-detects)

A Surrogate recovery (%R)
(s)

R0903443 SA197-0.5B
SA198-0.5B 
SA64-0.5B
SA104-0.5B
SA129-0.5B
SA70-0.5B
SA60-0.5B
SA150-0.5 B
RSAN5-0.5B
SA53-0.5B
SA201-10B
SA201-28B
SA201009-28B
SA43009-0.5B
SA40-0.5B
SA200-0.5B
RSAO6-0.5B
SA51-0.5B
SA43-0.5B

All analytes reported below the PQL. J (all detects) A Sample result verification 
(sp)

R0903443 SA43009-0.5B
SA43-0.5B

Alkalinity, total
Alkalinity, bicarbonate

J (all detects)
J (all detects)

A Field duplicates (RPD)
(fd)

R0903443 SA43009-0.5B
SA43-0.5B

Alkalinity, carbonate
Total organic carbon

J (all detects)
J (all detects)

A Field duplicates 
(Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0903443

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R093443 SA197-0.5B Ammonia as N
Chloride

0.54U mg/Kg
2.2U mg/Kg

A bl

R093443 SA64-0.5B Ammonia as N 0.53U mg/Kg A bl
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R093443 SA201-10B Ammonia as N 0.54U mg/Kg A bl

R093443 SA201-28B Total organic carbon 290U mg/Kg A bl

R093443 SA201009-28B Total organic carbon 290U mg/Kg A bl

R093443 SA200-0.5B Bromide 1.1U mg/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0903443

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0903443 SA201-10B Ammonia as N 0.54U mg/Kg A bf
Chloride 62.2J+ mg/Kg
Nitrate as N 173J+ mg/Kg
Sulfate 103J+ mg/Kg
Surfactants 2.5J+ mg/Kg

R0903443 SA201-28B Ammonia as N 0.91 J+ mg/Kg A bf
Total organic carbon 290U mg/Kg
Chloride 128J+ mg/Kg
Sulfate 465J+ nig/Kg
Surfactants 2.5U mg/Kg

R0903443 SA201009-28B Ammonia as N 0.82J+ mg/Kg A bf
Total organic carbon 290U mg/Kg
Chloride 123J+ mg/Kg
Sulfate 483J+ mg/Kg
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Tronox Northgate Henderson
LDC #: 21495G6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903443__________ Stage 2 B
Laboratory: Columbia Analytical Services Reviewer: 

2nd Reviewer:

Date:
Page:_[_of/_
/iovA/ar

F
METHOD: (Analyte) Alkalinity (SM2320BL Ammonia-N (ERA Method 350.1), Bromide. Chloride. Nitrate-N. Sulfate (ERA 
SW846 Method 9056). Nitrite-N (ERA Method 353.2). Chlorate (ERA Method 300.1). Cyanide (ERA SW846 Method 9012A). 
Hexavalent Chromium (ERA SW846 Method 7199). pH (ERA SW846 Method 9045D), Surfactants (SM5540C). Perchlorate 
(ERA Method 314.0). 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.

ValiHatirm Arp a (Tnmmpnts

I. Technical holding times A Sampling dates:

Ha. Initial calibration
' ' ' /

lib. Calibration verification 4J
III. Blanks sW

IV Surrogate

V Matrix Spike/Matrix Spike Duplicates

VI. Duplicates A'
j ( * r

VII. Laboratory control samples fr
VIII. Sample result verification N

IX. Overall assessment of data A f
X. Field duplicates Sv/V U'f.
Yl PiolH hlanLc (jd PR=PRn79inQ_Qn /«nrs- pnon^ni^

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:
u\

1 SA197-0.5B 11 SA201-10B 21 SA150-0.5BMSD 31

2 SA198-0.5B 12 SA201-28B 22 SA150-0.5BDUP 32

3 SA64-0.5B 13 SA201009-28B 23 RSAN5-0.5BMS 33

4 SA104-0.5B 14 SA43009-0.5B 24 RSAN5-0.5BDUP 34

5 SA129-0.5B 15 SA40-0.5B 25 35

6 SA70-0.5B 16 SA200-0.5B 26 36

7 SA60-0.5B 17 RSAO6-0.5B 27 37

8 SA150-0.5B 18 SA51-0.5B 28 38

9 RSAN5-0.5B 19 SA43-0.5B 29 39

10 SA53-0.5B 20 SA150-0.5BMS 30 40

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

All circled methods are applicable to each sample.

Page:_
Reviewer:.

2nd reviewer:

I of)

-h-

Samnlp ID Matriy Paramptpr

O.' (Aik pH Br Cl NO. NO. SO, NH. TOc)^^^ T-P MBAs) TDS TSS Cond (CIO. CloD
1 /

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr8* T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC (S) 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 CondJjetobfTO

Aik pH Br Cl NO, NO, SO, NH, TOC CM Cr6* T-P MBAS TDS TSS Cond £Q(ci6j
-yY' (AlS £nffi(ci/ltfo) tfo)£oj (JhDffO^fcbrC^^dviBA^TDS TSS Cond CIO, CIO,

y s - ^ ^
AlkvpH' Br Cl NO, NO, SO, NH, TOC CN /CH7 T-P MBAS TDS TSS Cond CIO, CIO,

nP U ^pH/Bi^6i)f^Ql ifS^O^/f^iTOC^jcN^C^iTAlirtBA^TDS TSS Cond CIO, CIO,

'A Alk pH Br Ci NO, NO, SO, NH, TOC CN (CH T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Ci 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 Cr8* 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 Ci8* 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 Cr8* T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Ci 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 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 Cr5" T-P MBAS TDS TSS Cond CIO, CIO,

Comments:
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LDC#: 21495G6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

9
NNA
SNA'

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

Page: f of ^
Reviewer:

2nd Reviewer:

Analyte

Concentration (mq/Kg)

RPD (£50) Difference Limits
Qualification 
(Parent only)12 13

Ammonia as N 0.91 0.82 0.09 (£0.64)

Total Alkalinity 685 739 8

Bicarbonate Alkalinity 675 725 7

Carbonate Alkalinity 10 13 3 (£25)

Chloride 128 123 4

Nitrate as N 213 212 0

Nitrite as N 1.56 1.62 4

pH (pH Units) 8.33 8.37 0

Sulfate 465 483 4

Surfactants 1.4 0.7U 0.7 (£2.5)

TOC 270 270 0 (£290)

Total Phosphorus 606 650 7

Chlorate (ug/Kg) 2610 2920 11

Perchlorate (ug/Kg) 63500 72800 14

Analyte

Concentration (mq/Kq)

RPD (£50) Difference Limits
Qualification 
(Parent only)14 19

Total Alkalinity 1510 434 111 J det / A (fd)

Bicarbonate Alkalinity 1430 427 108 J det / A (fd)

Carbonate Alkalinity 82 7 75 (£22) J det / A (fd)



LDC#: 21495G6 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Inorganics, Method See Cover

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

Page: ~v^bf^
Reviewer:

2nd Reviewer: 0)
J

Analyte

Concentration (mg/Kg)

RPD (<:50) Difference Limits
Qualification 
(Parent only)14 19

Chloride 37.8 37.3 1

Hexavalent Chromium 0.34 0.19U 0.15 (£0.43)

Hexavalent Chromium 0.31 0.19U 0.12 (£0.43)

Nitrate as N 7.49 7.01 7

pH (pH Units) 9.50 9.49 0

Sulfate 350 329 6

Surfactants 1.9 2.4 0.5 (<2.2)

TOC 7600 25300 17700 (£2100) J det / A (fd)

Total Phosphorus 413 514 22

Chlorate (ug/Kg) 2080 2040 2

Perchlorate (ug/Kg) 4410 4230 4
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LDC Report# 21495H6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

June 29 through June 30, 2009

October 5, 2009

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903615

Sample Identification

SA45-0.5B
SA452009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSAC5-0.5B
SA152-10B
SA152-20B
SA152-34B
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA106-0.5BRE
SA102-0.5B
SA109-0.5B
SA106-0.5BMS
SA106-0.5BMSD
SA106-0.5BDUP
SA106-0.5BREMS

SA106-0.5BREDUP
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Introduction

This data review covers 21 soil samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, EPA Method 350.1 for Ammonia as 
Nitrogen, EPA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, EPA Method 353.2 for Nitrite as Nitrogen, EPA 300.1 for Chlorate, EPA SW 
846 Method 9012A for Cyanide, EPA SW 846 Method 7199 for Hexavalent Chromium, 
EPA SW 846 Method 9045D for pH, Standard Method 5540C for Surfactants, EPA 
Method 314.0 for Perchlorate, EPA Method 365.1 for Total Phosphorus, 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 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

Calibration verification frequency and analysis criteria were met for each method when 
applicable with the following exceptions:

Date
Lab.

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

7/9/09 ccv Total organic carbon 85.6 (90-110) SA152-34B
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B
SA106-0.5BMS 
SA106-0.5BDUP

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

P

7/7/09 ccv Surfactants 114 (90-110) SA45-0.5B
SA452009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B 
RSAO5-0.5B
SA152-10B
SA152-20B
SA152-34B

J+ (all detects) P

7/7/09 ccv Surfactants 112 (90-110) SA45-0.5B
SA452009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSA05-0.5B
SA152-10B
SA152-20B
SA152-34B

J+ (all detects) P

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:
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Method Blank ID Analyte Concentration Associated Samples

MB Alkalinity, total
Alkalinity, bicarbonate
Chloride

12 mg/Kg
12 mg/Kg
0.9 mg/Kg

SA45-0.5B
SA452009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSA05-0.5B
SA152-10B
SA152-20B
SA152-34B

ICB/CCB Alkalinity, total 1.0 mg/L SA45-0.5B
SA452009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSAO5-0.5B
SA152-10B
SA152-20B
SA152-34B
SA50-0.5B
SA54-0.5B

MB Total phosphorus 1.3 mg/Kg SA45-0.5B
SA452009-0.5B

MB Total phosphorus 1.6 mg/Kg SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSAO5-0.5B
SA152-10B
SA152-20B
SA152-34B
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B

MB Total organic carbon 120 mg/Kg SA45-0.5B
SA452009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSAO5-0.5B
SA152-10B
SA152-20B

MB Total organic carbon 130 mg/Kg SA152-34B
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Total organic carbon 76.3 mg/Kg SA45-0.5B
SA452009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSAO5-0.5B
SA152-10B
SA152-20B

ICB/CCB Total organic carbon 143 mg/Kg SA152-34B
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B

MB Alkalinity, total
Alkalinity, bicarbonate
Chloride
Nitrate as N

15 mg/Kg
15 mg/Kg
1.1 mg/Kg

0.45 mg/Kg

SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B

ICB/CCB Alkalinity, total 0.9 mg/L SA106-0.5B
SA102-0.5B
SA109-0.5B

ICB/CCB Chloride 0.098 mg/L SA185-0.5B

ICB/CCB Chloride 0.106 mg/L SA54-0.5B
SA109-0.5B

ICB/CCB Chloride 0.130 mg/L SA45-0.5B
SA452009-0.5B
SA187-0.5B
SA186-0.5B

ICB/CCB Chloride 0.137 mg/L RSAO5-0.5B
SA152-10B
SA152-34B
SA50-0.5B
SA106-0.5B

ICB/CCB Chloride 0.131 mg/L SA153-0.5B
SA152-20B

ICB/CCB Chloride 0.139 mg/L SA102-0.5B

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified.
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Sample FB072109-SO (from SDG R0904016) 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

FB072109-SO 7/21/09 Ammonia as N 0.191 mg/L SA152-10B
Total organic carbon 0.5 mg/L SA152-20B
Chloride 9.7 mg/L SA152-34B
Nitrate as N 1.76 mg/L
pH 3.36 mg/L
Total phosphorus 0.01 mg/L
Sulfate 5.5 mg/L
Surfactants 0.159 mg/L

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

Reported Modified Final
Sample Analyte Concentration Concentration

SA152-10B Chloride 257 mg/Kg 257J+ mg/Kg
Nitrate as N 5.13 mg/Kg 5.13J+ mg/Kg
Sulfate 110 mg/Kg 110J+ mg/Kg
Surfactants 1.5 mg/Kg 2.2U mg/Kg

SA152-20B Chloride 395 mg/Kg 395J+ mg/Kg
Nitrate as N 1.12 mg/Kg 1.12J+ mg/Kg
Sulfate 121 mg/Kg 121J+ mg/Kg
Surfactants 1.4 mg/Kg 2.1 U mg/Kg

SA152-34B Nitrate as N 1.47 mg/Kg 1.47J+ mg/Kg
Surfactants 1.8 mg/Kg 3.0U mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits with the following exceptions:
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Spike ID 
(Associated 
Samples) Analyte

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits) Flag Aor P

SA106-0.5BMS
(SA45-0.5B
SA452009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSA05-0.5B
SA50-0.5B
SA54-0.5B
SA106-0.5B 
SA102-0.5B
SA109-0.5B)

Cyanide 0 (75-125) J- (all detects)
R (all non-detects)

A

SA106-0.5BMS
(SA45-0.5B
SA452009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSA05-0.5B
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B)

Total phosphorus 72 (75-125) J- (all detects)
UJ (all non-detects)

A

SA106-0.5BMS Hexavalent chromium (7/16/09 12:04) 132 (75-125) . _ J+ (all detects) A
(SA106-0.5B) Hexavalent chromium (7/16/09 11:54) 136 (75-125) J+ (all detects)

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 A or P

SA106-0.5BDUP Hexavalent chromium (7/16/09 10:10) 33 (<20) _ J (all detects) A
(SA106-0.5B) UJ (all non-detects)

Hexavalent chromium (7/16/09 10:20) 34 (<20) - J (all detects)
UJ (all non-detects)

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:
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LCS ID Analyte %R (Limits) Associated Samples Flag AorP

LCS2 Bromide 111 (90-110) SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B

J+ (all detects) P

VII. Surrogates

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0903615 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

Sample Compound Flag AorP

SA106-0.5B Hexavalent chromium X A

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

X. Field Duplicates

Samples SA45-0.5B and SA452009-0.5B were identified as field duplicates. No 
contaminant concentrations were detected in any of the samples with the following 
exceptions:
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flag AorPSA4S-0.SB SA452009-0.5B

Ammonia as N 2.53 mg/Kg 2.42 mg/Kg - 0.11 (<0.53) - -

Alkalinity, total 147 mg/Kg 134 mg/Kg 9 (<50) - - -

Alkalinity, bicarbonate 147 mg/Kg 134 mg/Kg 9 (<50) - - -

Chloride 2960 mg/Kg 2860 mg/Kg 3 (<50) - - -

Hexavalent chromium 0.78 mg/Kg 2.93 mg/Kg - 2.15 (<0.42) J (all detects) A

Hexavalent chromium 0.82 mg/Kg 3.34 mg/Kg - 2.52 (£0.42) J (all detects) A

Nitrate as N 40.6 mg/Kg 41.1 mg/Kg 1 (<50) - - -

Nitrite as N 0.14 mg/Kg 0.15 mg/Kg - 0.01 (<0.11) - -

PH 8.17 units 8.11 units 1 (<50) - - -

Sulfate 6190 mg/Kg 6250 mg/Kg 1 (<50) - - -

Surfactants 8.5 mg/Kg 6.0 mg/Kg 34 (<50) - - -

Total cyanide 0.42U mg/Kg 0.7 mg/Kg - 0.28 (<1.0) - -

Total organic carbon 5400 mg/Kg 4800 mg/Kg - 600 (<1700) - -

Total phosphorus 856 mg/Kg 956 mg/Kg 11 (<50) - - -

Chlorate 8720000 ug/Kg 8010000 ug/Kg 8 (<50) - - -

Perchlorate 481000 ug/Kg 450000 ug/Kg 7 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0903615

SDG Sample Analyte Flag AorP Reason

R0903615 SA152-34B Total organic carbon J- (all detects) P Calibration (CCV %R) (c)
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B 
SA109-0.5B

UJ (all non-detects)

R0903615 SA45-0.5B
SA452009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSAO5-0.5B
SA152-10B
SA152-20B
SA152-34B

Surfactants J+ (all detects) P Calibration (CCV %R) (c)

R0903615 SA45-0.5B Cyanide J- (all detects) A Matrix spike/Matrix spike
SA452009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSAO5-0.5B
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B

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

R0903615 SA45-0.5B Total phosphorus J- (all detects) A Matrix spike/Matrix spike
SA452009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSAO5-0.5B
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B

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

R0903615 SA106-0.5B Hexavalent chromium (7/16/09 12:04) J+ (all detects) A Matrix spike/Matrix spike
Hexavalent chromium (7/16/09 11:54) J+ (all detects) duplicates (%R) (m)

R0903615 SA106-0.5B Hexavalent chromium (7/16/09 10:10) J (all detects) A Duplicate sample
UJ (all non-detects) analysis (RPD) (Id)

Hexavalent chromium (7/16/09 10:20) J (all detects)
UJ (all non-detects)

V:\LOGIN\TRONOXNG\21495H6.TR3 11



SDG Sample Analyte Flag Aor P Reason

R0903615 SA50-0.5B Bromide J+ (all detects) P Laboratory control
SA54-0.5B
SA106-0.5B
SA102-0.5B
SA109-0.5B

samples (%R) (1)

R0903615 SA45-0.5B All analytes reported below the PQL J (all detects) A Sample result verification
SA452009-0.5B
SA187-0.5B
SA153-0.5B
SA186-0.5B
SA185-0.5B
RSA05-0.5B
SA152-10B
SA152-20B
SA152-34B
SA50-0.5B
SA54-0.5B
SA106-0.5B
SA106-
0.5BRE
SA102-0.5B
SA109-0.5B

(sp)

R0903615 SA106-0.5B Hexavalent chromium X A Overall assessment of 
data (o)

R0903615 SA45-0.5B Hexavalent chromium J (all detects) A Field duplicates
SA452009-0.5B (Difference) (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0903615

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0903615

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903615 SA152-10B Chloride 257J+ mg/Kg A bf
Nitrate as N 5.13J+ mg/Kg
Sulfate 110J+ mg/Kg
Surfactants 2.2U mg/Kg

R0903615 SA152-20B Chloride 395J+ mg/Kg A bf
Nitrate as N 1.12J+ mg/Kg
Sulfate 121J+ mg/Kg
Surfactants 2.1 U mg/Kg

V:\LOG IN\TRONOXNG\21495H6.TR3 12



SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903615 SA152-34B Nitrate as N 1.47J+ mg/Kg A bf
Surfactants 3.0U mg/Kg

V:\LOG iN\TR0N0XNG\21495H6.TR3 13



Tronox Northgate Henderson
LDC #: 21495H6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903615__________ Stage 2B
Laboratory: Columbia Analytical Services Reviewer: 

2nd Reviewer

Page:__lot I
Date:

METHOD: (Analvtel Alkalinity (SM2320B). Ammonia-N (EPA Method 350.1). Bromide. Chloride. Nitrate-N. Sulfate (EPA
SW846 Method 9056V Nitrite-N CEPA Method 353.2V Chlorate (EPA Method 300.1V Cyanide (EPA SW846 Method 9012A).
Hexavalent Chromium (EPA SW846 Method 7199). pH (EPA SW846 Method 9045D). Surfactants (SM5540CL Perchlorate
(EPA Method 314.0V Total Phosphorus (EPA 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.

Validation Arp a nnmmpnti

1. Technical holding times A Sampling dates: 0

Ila. Initial calibration /V.
/ /

lib. Calibration verification

III. Blanks ^v\/

IV Matrix Spike/Matrix Spike Duplicates

V Duplicates
$ 1 / ‘

VI. Laboratory control samples Vcj

VII. Sample result verification N . r

VIII. Overall assessment of data
*

IX. Field duplicates Yu/ (1,2)
Y PiatH Hlankc c.v^/ PR=:PRn79'mQ_Qn /Qnn-

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

Validated Samples: ]

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

SA45-0.5B SA50-0.5B 0-41/>

SA452009-0.5B SA54-0.5B

SA187-0.5 ft SA106-0.5B T'
SA153-0.5B SA106-0.5BRE

SA186-0.5B SA102-0.5B

SA185-0.5B SA109-0.5B

RSAO5-0.5B SA106-0.5BMS

SA152-10B SA106-0.5BMSD

SA152-20B SA106-0.5BDUP

10 SA152-34B

\Notes: ^

21495H6W.wpd



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

All circled methods are applicable to each sample.

Page:__I of J
Reviewer:

2nd reviewer:
-r

Samnlp ID MatriY Paramptpr

(AIK pH Br Cl NO, NO, SO. NH, TOC CN Ci*+ T-P MBAs) IDS TSS Cond /CIO, CIO.')

14 Alk pH Br Cl NO, NO, S04 NH, TOC CN(C?)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^

-ll-il C.; Alk pH Br Cl NO, NO, SO* NH, TOC CN Cr6" T-P MBAS TDS TSS Cond 6^62
{ 1 '

Alk PH Br Cl NO, NO, SO* NH, TOC CN,]Ssi^T=P MBAS TDS TSS Cond CIO, CIO*

r. !^ll/plYeK^(^l1^/©* ^ W(MBAS)TDS TSS Cond CIO, CIO*
y n 4/ / (^AIlVPHfBi^cijfNQ) fio) 6d (f® ©C (cU 69(j5)MBA^ TDS TSS Cond CIO, CIO*

y
'-y yy v o' yy —•
Alk pH Br Cl NO, NO, SO* NH, TOC CN C/VT-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 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 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#: 21495H6 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

Page:__
Reviewer:.

2nd Reviewer:
f

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

Analyte

Concentration (mq/Kq)

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

Ammonia as N 2.53 2.42 0.11 (s0.53)

Total Alkalinity 147 134 9

Bicarbonate Alkalinity 147 134 9

Chloride 2960 2860 3

Hexavalent Chromium 0.78 2.93 2.15 (s0.42) J det / A (fd)

Hexavalent Chromium 0.82 3.34 2.52 (s0.42) J det / A (fd)

Nitrate as N 40.6 41.1 1

Nitrite as N 0.14 0.15 0.01 (S0.11)

pH (pH Units) 8.17 8.11 1

Sulfate 6190 6250 1

Surfactants 8.5 6.0 34

Total Cyanide 0.42U 0.7 0.28 (i1.0)

TOC 5400 4800 600 (i1700)

Total Phosphorus 856 956 11

Chlorate (ug/Kg) 8720000 8010000 8

Perchlorate (ug/Kg) 481000 450000 7
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LDC Report# 2149516

Laboratory Data Consultants, Inc.

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

Collection Date: July 1 through July 2, 2009

LDC Report Date: September 28, 2009

Matrix: Soil/Water

Parameters: Wet Chemistry

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903678

Sample Identification

EB070109-S01
SA114-0.5B
SA114009-0.5B 
RSAN6-0.5B
SA82-0.5B
SA82-10B
SA82-29B
RSAL3-10B
RSAL3-30B
SA134-10B
SA134-20B
SA134-31B
SA134009-31B 
SA88-10B
SA88-20B
SA88-32B
RSAK3-0.5B
RSAK3-10B
RSAK3-20B
RSAK3-31B

SA82-0.5BMS
SA82-0.5BMSD
SA82-0.5BDUP
RSAL3-30BMS
RSAL3-30BDUP
RSAK3-31BMS
RSAK3-31BMSD
RSAK3-31BDUP
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Introduction

This data review covers 27 soil samples and one water sample listed on the cover 
sheet. The analyses were per Standard Method 2320B for Alkalinity, EPA Method 
350.1 for Ammonia as Nitrogen, EPA SW 846 Method 9056 for Bromide, Chloride, 
Nitrate as Nitrogen, and Sulfate, EPA Method 353.2 for Nitrite as Nitrogen, EPA 300.1 
for Chlorate, EPA SW 846 Method 9012A for Cyanide, EPA SW 846 Method 7199 for 
Hexavalent Chromium, EPA SW 846 Methods 9040B and 9045D for pH, Standard 
Method 5540C for Surfactants, EPA Method 314.0 for Perchlorate, EPA Method 365.1 
for Total Phosphorus, 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 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

Calibration verification frequency and analysis criteria were met for each method when 
applicable with the following exceptions:

Date
Lab.

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

7/9/09 CCV Total organic carbon 85.6 (90-110) SA114-0.5B 
SA114009-0.5B 
RSAN6-0.5B 
SA82-0.5B
SA82-10B
SA82-29B
RSAL3-10B
RSAL3-30B
SA134-10B
SA134-20B
SA134-31B
SA82-0.5BMS
SA82-0.5BDUP

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 with the 
following exceptions:

Method Blank ID Analyte Concentration Associated Samples

MB Alkalinity, total 1.0 mg/L EB070109-SC1
Alkalinity, bicarbonate 1.0 mg/L
Chloride 0.13 mg/L
Total phosphorus 0.005 mg/L

ICB/CCB Alkalinity, total 1.0 mg/L EB070109-SC1
Total phosphorus 0.0052 mg/L
Ammonia as N 0.0107 mg/L

MB Alkalinity, total 15 mg/Kg SA114-0.5B
Alkalinity, bicarbonate 15 mg/Kg SA114009-0.5B
Chloride 1.1 mg/Kg RSAN6-0.5B
Nitrate as N 0.45 mg/Kg SA82-10B

SA82-29B
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Alkalinity, total 0.9 mg/L SA114-0.5B
Ammonia as N 0.0077 mg/L SA114009-0.5B

RSAN6-0.5B
SA82-10B
SA82-29B

MB Alkalinity, total 10 mg/Kg SA82-0.5B
Alkalinity, bicarbonate 10 mg/Kg RSAL3-10B
Chloride 1.3 mg/Kg RSAL3-30B

SA134-10B
SA134-20B
SA134-31B
SA134009-31B
SA88-10B
SA88-20B
SA88-32B

ICB/CCB Alkalinity, total 1.0 mg/L SA82-0.5B
RSAL3-10B
RSAL3-30B
SA134-10B
SA134-20B
SA134-31B
SA134009-31B
SA88-10B
SA88-20B
SA88-32B

MB Alkalinity, total 11 mg/Kg RSAK3-0.5B
Alkalinity, bicarbonate 11 mg/Kg RSAK3-10B
Chloride 1.3 mg/Kg RSAK3-20B
Surfactants 1.2 mg/Kg RSAK3-31B

ICB/CCB Alkalinity, total 1.0 mg/L RSAK3-0.5B
RSAK3-10B
RSAK3-20B
RSAK3-31B

MB Total organic carbon
Total phosphorus

130 mg/Kg
1.6 mg/Kg

All samples in SDG R0903678

ICB/CCB Total phosphorus 0.0066 mg/L All samples in SDG R0903678

ICB/CCB Total organic carbon 143 mg/Kg SA114-0.5B
SA114009-0.5B
RSAN6-0.5B
SA82-0.5B
SA82-10B
SA82-29B
RSAL3-10B
RSAL3-30B
SA134-10B
SA134-20B
SA134-31B
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Total organic carbon 127 mg/Kg SA134009-31B
SA88-10B
SA88-20B
SA88-32B
RSAK3-0.5B
RSAK3-10B
RSAK3-20B

ICB/CCB Total organic carbon 85.1 mg/Kg RSAK3-31B

ICB/CCB Chloride 0.106 mg/L SA114-0.5B
SA114009-0.5B
RSAN6-0.5B
SA82-10B

ICB/CCB Chloride 0.135 mg/L SA82-0.5B
SA134-10B

ICB/CCB Chloride 0.137 mg/L SA82-29B
RSAL3-10B

ICB/CCB Chloride 0.136 mg/L RSAL3-30B
SA134-20B
SA134-31B
SA134009-31B
SA88-10B
SA88-20B
SA88-32B
RSAK3-0.5B
RSAK3-10B
RSAK3-20B
RSAK3-31B

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

Reported Modified Final
Sample Analyte Concentration Concentration

EB070109-SO1 Chloride 1.7 mg/L 2.0U mg/L
Total phosphorus 0.014 mg/L 0.050U mg/L
Ammonia as N 0.034 mg/L 0.050U mg/L

SA114-0.5B Ammonia as N 0.48 mg/Kg 0.54U mg/Kg

SA82-10B Ammonia as N 0.15 mg/Kg 0.35U mg/Kg

RSAK3-0.5B Surfactants 1.1 mg/Kg 2.2U mg/Kg

V:\LOGIN\TRONOXNG\21495l6.TR3 6



Sample Analyte
Reported

Concentration
Modified Final 
Concentration

RSAK3-1 OB Surfactants 1.3 mg/Kg 2.2U mg/Kg

RSAK3-20B Surfactants 1.7 mg/Kg 2.7U mg/Kg

RSAK3-31B Surfactants 3.1 mg/Kg 3.5U mg/Kg

Sample EB070109-S01 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

EB070109-SO1 7/1/09 Ammonia as N 0.034 mg/L No associated samples in
Total organic carbon 0.6 mg/L this SDG
Chloride 1.7 mg/L
Nitrate as N 0.88 mg/L
pH 4.25 mg/L
Total phosphorus 0.014 mg/L

Sample FB072109-SO (from SDG R0904016) 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

FB072109-SO 7/21/09 Ammonia as N
Total organic carbon
Chloride
Nitrate as N 
pH
Total phosphorus
Sulfate
Surfactants

0.191 mg/L
0.5 mg/L
9.7 mg/L
1.76 mg/L
3.36 mg/L
0.01 mg/L
5.5 mg/L

0.159 mg/L

SA82-0.5B
SA82-10B
SA82-29B
RSAL3-10B
RSAL3-30B
SA134-10B
SA134-20B
SA134-31B
SA134009-31B
SA88-10B
SA88-20B
SA88-32B
RSAK3-0.5B
RSAK3-10B
RSAK3-20B
RSAK3-31B

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:
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA82-0.5B Ammonia as N 0.22 mg/Kg 0.51 U mg/Kg
Chloride 37.3 mg/Kg 37.3J+ mg/Kg
Nitrate as N 2.82 mg/Kg 2.82J+ mg/Kg
Sulfate 175 mg/Kg 175J+ mg/Kg
Surfactants 1.2 mg/Kg 2.1 U mg/Kg

SA82-10B Ammonia as N 0.15 mg/Kg 0.53U mg/Kg
Chloride 64.1 mg/Kg 64.1 J+ mg/Kg
Nitrate as N 2.43 mg/Kg 2.43J+ mg/Kg
Surfactants 1.4 mg/Kg 2.1 U mg/Kg

SA82-29B Nitrate as N 2.60 mg/Kg 2.60J+ mg/Kg
Surfactants 3.7 mg/Kg 3.7J+ mg/Kg

RSAL3-10B Chloride 138 mg/Kg 138J+ mg/Kg
Nitrate as N 3.09 mg/Kg 3.09J+ mg/Kg
Surfactants 1.4 mg/Kg 2.2U mg/Kg

RSAL3-30B Nitrate as N 3.32 mg/Kg 3.32J+ mg/Kg
Surfactants 1.9 mg/Kg 3.2U mg/Kg

SA134-10B Chloride 71.9 mg/Kg 71.9J+ mg/Kg
Nitrate as N 3.65 mg/Kg 3.65J+ mg/Kg
Sulfate 203 mg/Kg 203J+ mg/Kg
Surfactants 1.1 mg/Kg 2.2U mg/Kg

SA134-20B Chloride 138 mg/Kg 138J+ mg/Kg
Nitrate as N 2.20 mg/Kg 2.20J+ mg/Kg
Surfactants 3.4 mg/Kg 3.4J+ mg/Kg

SA134-31B Nitrate as N 7.52 mg/Kg 7.52J+ mg/Kg
Surfactants 2.7 mg/Kg 3.01) mg/Kg

SA134009-31B Nitrate as N 7.73 mg/Kg 7.73J+ mg/Kg
Surfactants 1.8 mg/Kg 3.1 U mg/Kg

SA88-10B Ammonia as N 0.33 mg/Kg 0.55U mg/Kg
Nitrate as N 6.78 mg/Kg 6.78J+ mg/Kg
Sulfate 89.2 mg/Kg 89.2 J+ mg/Kg
Surfactants 0.9 mg/Kg 2.2U mg/Kg

SA88-20B Nitrate as N 5.72 mg/Kg 5.72J+ mg/Kg
Surfactants 1.7 mg/Kg 2.9U mg/Kg

SA88-32B Ammonia as N 0.27 mg/Kg 0.85U mg/Kg
Nitrate as N 2.44 mg/Kg 2.44J+ mg/Kg
Surfactants 3.9 mg/Kg 3.9J+ mg/Kg
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

RSAK3-0.5B Chloride 939 mg/Kg 939J+ mg/Kg
Nitrate as N 10.8 mg/Kg 10.8J+ mg/Kg
Sulfate 442 mg/Kg 442J+ mg/Kg
Surfactants 1.1 mg/Kg 2.2U mg/Kg

RSAK3-10B Ammonia as N 0.37 mg/Kg 0.55U mg/Kg
Chloride 189 mg/Kg 189J+ mg/Kg
Nitrate as N 3.19 mg/Kg 3.19J+ mg/Kg
Sulfate 26.2 mg/Kg 26.2J+ mg/Kg
Surfactants 1.3 mg/Kg 2.2U mg/Kg

RSAK3-20B Chloride 517 mg/Kg 517J+ mg/Kg
Nitrate as N 7.55 mg/Kg 7.55J+ mg/Kg
Surfactants 1.7 mg/Kg 2.71) mg/Kg

RSAK3-31B Nitrate as N 2.78 mg/Kg 2.78J+ mg/Kg
Surfactants 3.1 mg/Kg 3.5U mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits with the following exceptions:

Spike ID 
(Associated 
Samples) Analyte

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits) Flag A or P

SA82-0.5BMS/MSD
(SA82-0.5B)

Chlorate - 128 (75-125) - J+ (all detects) A

SA82-0.5BMS
(SA82-0.5B)

Surfactants 64 (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 with the following exceptions:
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LOS ID Analyte %R (Limits) Associated Samples Flag AorP

LCS Bromide 111 (90-110) SA114-0.5B
SA114009-0.5B 
RSAN6-0.5B
SA82-10B
SA82-29B

J+ (all detects) P

VII. Surrogates

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG R0903678 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

Samples SA114-0.5B and SA114009-0.5B and samples SA134-31B and SA134009-31B 
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) Flag AorPSA114-0.5B SA114009-0.5B

Ammonia as N 0.48 mg/Kg 4.64 mg/Kg - 4.16 (<0.55) J (all detects) A

Alkalinity, total 4750 mg/Kg 4610 mg/Kg 3 (<50) - - -

Alkalinity, bicarbonate 4340 mg/Kg 4260 mg/Kg 2 (<50) - - -

Alkalinity, carbonate 412 mg/Kg 346 mg/Kg 17 (<50) - - -
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flag AorPSA114-0.5B SA114009-0.5B

Chloride 205 mg/Kg 203 mg/Kg 1 (<50) - - -

Hexavalent chromium 0.19U mg/Kg 18.9 mg/Kg 18.71 (<0.43) J (all detects)
UJ (all non-detects)

A

Hexavalent chromium 0.19U mg/Kg 19.1 mg/Kg * 18.91 (<0.43) J (all detects)
UJ (all non-detects)

A

Nitrate as N 12.4 mg/Kg 12.3 mg/Kg 1 (<50) - - -

Nitrite as N 0.72 mg/Kg 0.67 mg/Kg 7 (<50) - - -

PH 9.66 units 9.43 units 2 (<50) - - -

Sulfate 299 mg/Kg 350 mg/Kg 16 (<50) - - -

Surfactants 6.7 mg/Kg 6.8 mg/Kg 1 (<50) - - -

Total organic carbon 71800 mg/Kg 71900 mg/Kg 0 (<50) - - -

Total phosphorus 451 mg/Kg 402 mg/Kg 11 (<50) - - -

Chlorate 416000 ug/Kg 411000 ug/Kg 1 (<50) - - -

Perchlorate 34100 ug/Kg 34900 ug/Kg 2 (<50) - - -

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flag AorPSA134-31B SA134009-31B

Alkalinity, total 368 mg/Kg 370 mg/Kg 1 (<50) - - -

Alkalinity, bicarbonate 368 mg/Kg 370 mg/Kg 1 (<50) - - -

Bromide 2.0 mg/Kg 2.2 mg/Kg - 0.2 (<1.5) - -

Chloride 1780 mg/Kg 1880 mg/Kg 5 (<50) - - -

Nitrate as N 7.52 mg/Kg 7.73 mg/Kg 3 (<50) - - -

pH 7.94 units 7.89 units 1 (<50) - - -
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flag A or PSA134-31B SA134009-31B

Sulfate 2510 mg/Kg 2630 mg/Kg 5 (<50) - - -

Surfactants 2.7 mg/Kg 1.8 mg/Kg - 0.9 (<3.1) - -

Total organic carbon 950 mg/Kg 1010 mg/Kg - 60 (<880) - -

Total Phosphorus 435 mg/Kg 473 mg/Kg 8 (<50) - - -

Chlorate 1870 ug/Kg 1870 ug/Kg 0 (<50) - - -

Perchlorate 31300 ug/Kg 34200 ug/Kg 9 (<50) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0903678

SDG Sample Analyte Flag AorP Reason

R0903678 SA114-0.5B Total organic carbon J- (all detects) P Calibration (CCV %R) (c)
SA114009-0.5B
RSAN6-0.5B
SA82-0.5B
SA82-10B
SA82-29B
RSAL3-10B
RSAL3-30B
SA134-10B
SA134-20B
SA134-31B

UJ (all non-detects)

R0903678 SA82-0.5B Chlorate J+ (all detects) A Matrix spike/Matrix spike 
duplicates (%R) (m)

R0903678 SA82-0.5B Surfactants J- (all detects) A Matrix spike/Matrix spike
UJ (all non-detects) duplicates (%R) (m)

R0903678 SA114-0.5B Bromide J+ (all detects) P Laboratory control
SA114009-0.5B 
RSAN6-0.5B 
SA82-10B 
SA82-29B

samples (%R) (1)

R0903678 EB070109-S01 All analytes reported below the POL J (all detects) A Sample result verification
SA114-0.5B
SA114009-0.5B
RSAN6-0.5B
SA82-0.5B
SA82-10B
SA82-29B
RSAL3-10B
RSAL3-30B
SA134-10B
SA134-20B
SA134-31B
SA134009-31B 
SA88-10B 
SA88-20B 
SA88-32B 
RSAK3-0.5B 
RSAK3-1 OB 
RSAK3-20B 
RSAK3-31B

(sp)

R0903678 SA114-0.5B Ammonia as N J (all detects) A Field duplicates
SA114009-0.5B (Difference) (fd)

R0903678 SA114-0.5B Hexavalent chromium J (all detects) A Field duplicates
SA114009-0.5B UJ (all non-detects) (Difference) (fd)
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0903678

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903678 EB070109-S01 Chloride 2.0U mg/L A bl
Total phosphorus 0.050U mg/L
Ammonia as N 0.050U mg/L

R0903678 SA114-0.5B Ammonia as N 0.54U mg/Kg A bl

R0903678 SA82-10B Ammonia as N 0.35U mg/Kg A bl

R0903678 RSAK3-0.5B Surfactants 2.2U mg/Kg A bl

R0903678 RSAK3-1 OB Surfactants 2.2U mg/Kg A bl

R0903678 RSAK3-20B Surfactants 2.7U mg/Kg A bl

R0903678 RSAK3-31B Surfactants 3.5U mg/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0903678

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903678 SA82-0.5B Ammonia as N 0.51 U mg/Kg A bf
Chloride 37.3 J+ mg/Kg
Nitrate as N 2.82J+ mg/Kg
Sulfate 175J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0903678 SA82-10B Ammonia as N 0.53U mg/Kg A bf
Chloride 64.1 J+ mg/Kg
Nitrate as N 2.43J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0903678 SA82-29B Nitrate as N 2.60J+ mg/Kg A bf
Surfactants 3.7J+ mg/Kg

R0903678 RSAL3-10B Chloride 138J+ mg/Kg A bf
Nitrate as N 3.09J+ mg/Kg
Surfactants 2.2U mg/Kg

R0903678 RSAL3-30B Nitrate as N 3.32J+ mg/Kg A bf
Surfactants 3.2U mg/Kg

V:\LOGIN\TRONOXNG\21495I6.TR3 14



SOG Sample Analyte
Modified Final 
Concentration AorP Code

R0903678 SA134-10B Chloride 71.9J+ mg/Kg A bf
Nitrate as N 3.65J+ mg/Kg
Sulfate 203J+ mg/Kg
Surfactants 2.2U mg/Kg

R0903678 SA134-20B Chloride 138J+ mg/Kg A bf
Nitrate as N 2.20J+ mg/Kg
Surfactants 3.4J+ mg/Kg

R0903678 SA134-31B Nitrate as N 7.52J+ mg/Kg A bf
Surfactants 3.0U mg/Kg

R0903678 SA134009-31B Nitrate as N 7.73J+ mg/Kg A bf
Surfactants 3.1 U mg/Kg

R0903678 SA88-10B Ammonia as N 0.55U mg/Kg A bf
Nitrate as N 6.78 J+ mg/Kg
Sulfate 89.2 J+ mg/Kg
Surfactants 2.2U mg/Kg

R0903678 SA88-20B Nitrate as N 5.72J+ mg/Kg A bf
Surfactants 2.9U mg/Kg

R0903678 SA88-32B Ammonia as N 0.85U mg/Kg A bf
Nitrate as N 2.44J+ mg/Kg
Surfactants 3.9J+ mg/Kg

R0903678 RSAK3-0.5B Chloride 939J+ mg/Kg A bf
Nitrate as N 10.8J+ mg/Kg
Sulfate 442J+ mg/Kg
Surfactants 2.2U mg/Kg

R0903678 RSAK3-1 OB Ammonia as N 0.55U mg/Kg A bf
Chloride 189J+ mg/Kg
Nitrate as N 3.19J+ mg/Kg
Sulfate 26.2 J+ mg/Kg
Surfactants 2.2U mg/Kg

R0903678 RSAK3-20B Chloride 517J+ mg/Kg A bf
Nitrate as N 7.55 J+ mg/Kg
Surfactants 2.7U mg/Kg

R0903678 RSAK3-31B Nitrate as N 2.78J+ mg/Kg A bf
Surfactants 3.5U mg/Kg

V:\LOGIN\TRONOXNG\21495l6.TR3 15



Tronox Northgate Henderson
LDC #: 2149516__________ VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903678__________ Stage 2B
Laboratory: Columbia Analytical Services

Date:
Page: f of / /

Reviewer-
2nd Reviewer:

f-
METHOD: (Analvte) Alkalinity (SM2320BL Ammonia-N (EPA Method 350.1). Bromide. Chloride. Nitrate-N. Sulfate (EPA
SW846 Method 9056V Nitrite-N (EPA Method 353.2L Chlorate (EPA Method 300.It. Cyanide (EPA SW846 Method 9012AV 
Hexavalent Chromium (EPA SW846 Method 7199V pH (EPA SW846 Method 9040B/9045DL Surfactants (SM5540C). 
Perchlorate (EPA Method 314.0L Total Phosphorus (EPA Method 365.1). TOC (Llovd/Kahn / EPA SW846 Method 9060) 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Area Commnnts

I. Technical holding times A Sampling dates: . 9 0l * ^1°

Ila. Initial calibration \
lib. Calibration verification

III. Blanks

IV Surrogate h
V Matrix Spike/Matrix Spike Duplicates

VI. Duplicates Ai
) / n

VII. Laboratory control samples %r i<^,

VIII. Sample result verification N
/

IX. Overall assessment of data A
X. Field duplicates Cw/
Yl PiaIH hlarilrc L\a] FR=FRnv9mQ.c;n rc:nr; RnanzmiRi 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:
Arl\ 4ou * ' * \ fa.

1 EB070109-S01 11 SA134-20B 21 / SA82-0.5BMS 31

2 SA114-0.5B 12 SA134-31B 22'" SA82-0.5BMSD 32

3 SA114009-0.5B 13 SA134009-31B 23 SA82-0.5BDUP 33
1.

4 RSAN6-0.5B 14 SA88-10B 24 RSAL3-30BMS 34

5^ SA82-0.5B 15- SA88-20B 25 RSAL3-30BDUP 35

6 ^ SA82-10B 16 SA88-32B 26 RSAK3-31BMS 36

1 / SA82-29B 17 RSAK3-0.5B 27 RSAK3-31BMSD 37

8 RSAL3-10B 18 RSAK3-10B 28
t

RSAK3-31BDUP 38

9 RSAL3-30B 19 RSAK3-20B 29 39 9

10 SA134-10B 20 RSAK3-31B 30 40

Notes:

21495l6W.wpd



LDC #: vWIS'H VALIDATION FINDINGS WORKSHEET
SDG #: W- Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:__I of /
Reviewer: ^—-

2nd reviewer:

f

Samnlp ID Matriv Paramptpr
\ ^ VO <*'-14 (Aik pH Br Cl NO, NO, SO. NH, TOC^tWbr** T-P MBAS) TDS TSS Cond/CIO, CIO.1

---------- ' \ a "
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 (£l? Cr*+ T-P MBAS TDS TSS Cond CIO, CIO.
V”

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr®* T-P MBAS TDS TSS Cond CIO, CIO.
| Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr®* T-P MBAS TDS TSS Cond 6o) CIO.

(Alk)pHCBr^ci^NOsXNo)(sC^Nh)(TO<^ CN TDS TSS Cond CIO, CIO.

pH/9CatNO^lvG,)S(NHL)Qrcrj0+0<MB^ TDS TSS Cond CIO, CIO.

(3;/pS&Clkid, (NolCso) Sin) fSS CN ^Sj-F^IBAS) TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC (ON Or6* T-P MBAS TDS TSS Cond CIO, CIO.

1 ^ ■J )
(3 (pH^BiTci^O 6^T-Pf>MBASN)TDS TSS Cond CIO, CIO.

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 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 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 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:

Tronox_B-wpd
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LDC#: 2149516 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

Inorganics, Method See Cover

YIN NA 
N NA

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

Page: ( of V
Reviewer: —-

2nd Reviewer:

r

Analyte

Concentration (mg/Kg)

RPD (£50) Difference Limits
Qualification 
(Parent only)2 3

Ammonia as N 0.48 4.64 4.16 (£0.55) J det / A (fd)

Total Alkalinity 4750 4610 3

Bicarbonate Alkalinity 4340 4260 2

Carbonate Alkalinity 412 346 17

Chloride 205 203 1

Hexavalent Chromium 0.19U 18.9 18.71 (£0.43) J / UJ / A (fd)

Hexavalent Chromium 0.19U 19.1 18.91 (£0.43) J / UJ / A (fd)

Nitrate as N 12.4 12.3 1

Nitrite as N 0.72 0.67 7

pH (pH Units) 9.66 9.43 2

Sulfate 299 350 16

Surfactants 6.7 6.8 1

TOC 71800 71900 0

Total Phosphorus 451 402 11

Chlorate (ug/Kg) 416000 411000 1

Perchlorate (ug/Kg) 34100 34900 2

Analyte

Concentration (mg/Kg)

RPD (£50) Difference Limits
Qualification 
(Parent only)12 13

Total Alkalinity 368 370 1



LDC#: 2149516 
S DG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Inorganics, Method See Cover

Y/N NA 
YjN NA

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

Page:
Reviewer: 

2nd Reviewer:

f-

Analyte

Concentration (mg/Kg)

RPD (s50) Difference Limits
Qualification 
(Parent only)12 13

Bicarbonate Alkalinity 368 370 1

Bromide 2.0 2.2 0.2 (*1.5)

Chloride 1780 1880 5

Nitrate as N 7.52 7.73 3

pH (pH Units) 7.94 7.89 1

Sulfate 2510 2630 5

Surfactants 2.7 1.8 0.9 (£3.1)

TOC 950 1010 60 (s880)

Total Phosphorus 435 473 8

Chlorate (ug/Kg) 1870 1870 0

Perchlorate (ug/Kg) 31300 34200 9

V:\FIELD DUPLICATES\FDJnorganic\21495l6.wpd



LDC Report# 21495J6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Tronox LLC Facility, 2009 Phase E 
Henderson, Nevada

June 25 through July 1, 2009

September 29, 2009

Water

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903561

Sample Identification

M-75B
M-13AB
M-13009AB
M-64B
M-111AB
EB062909-GW1
M-25B
M-12AB
M-110B
l-ARB
M-111ABMS 
M-111ABMSD 
M-111ABDUP

Investigation,

V:\LOG IN\TRONOXNG\21495J6.TR3 1



Introduction

This data review covers 13 water samples listed on the cover sheet. The analyses 
were per Standard Method 2320B for Alkalinity, EPA Method 350.1 for Ammonia as 
Nitrogen, EPA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, EPA Method 353.2 for Nitrite as Nitrogen, EPA 300.1 for Chlorate, EPA 
Method 120.1 for Conductivity, EPA SW 846 Method 9012A for Cyanide, EPA Method
218.6 for Dissolved Hexavalent Chromium, EPA SW 846 Method 9040B for pH, 
Standard Method 5540C for Surfactants, EPA Method 314.0 for Perchlorate, EPA 
Method 365.1 for Total Phosphorus, Standard Method 2540C for Total Dissolved 
Solids, Standard Method 2540D for Total Suspended Solids, and EPA SW 846 
Method 9060 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 X.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

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

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

M-75B Perchlorate 34 28 days J- (all detects) P
UJ (all non-detects)

M-13AB Perchlorate 33 28 days J- (all detects) P
M-13009AB UJ (all non-detects)
M-64B

M-111AB Perchlorate 30 28 days J- (all detects) P
M-111 ASMS UJ (all non-detects)
M-111ABMSD
M-111ABDUP

EB062909-GW1 Perchlorate 29 28 days J- (all detects) P
M-25B UJ (all non-detects)

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

II. Calibration

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

MB Alkalinity, total 1.0 mg/L All samples in SDG R0903561
Alkalinity, bicarbonate 1.0 mg/L

ICB/CCB Alkalinity, total 1.0 mg/L All samples in SDG R0903561

MB Total organic carbon 0.2 mg/L M-75B
M-1 SAB
M-13009AB
M-64B
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Method Blank ID Analyte Concentration Associated Samples

MB Total phosphorus 0.008 mg/L M-75B
M-1 SAB
M-13009AB
M-64B

MB Total phosphorus 0.005 mg/L M-111AB
EB062909-GW1
M-25B
M-12AB
M-110B 
l-ARB

ICB/CCB Total phosphorus 0.008 mg/L M-75B
M-1 SAB
M-13009AB
M-64B

ICB/CCB Total phosphorus 0.005 mg/L M-111AB
EB062909-GW1
M-25B
M-12AB
M-110B 
l-ARB

MB Chloride 0.13 mg/L EB062909-GW1

ICB/CCB Chloride 0.13 mg/L EB062909-GW1

MB Chloride 0.13 mg/L M-25B
M-12AB
M-110B

ICB/CCB Chloride 0.14 mg/L M-25B
M-12AB

MB Chloride 0.16 mg/L M-64B
M-111AB
l-ARB

ICB/CCB Chloride 0.14 mg/L M-64B
M-111AB
l-ARB

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-75B Total phosphorus 0.026 mg/L 0.050U mg/L
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-13AB Total phosphorus 0.021 mg/L 0.050U mg/L

M-13009AB Total phosphorus 0.019 mg/L 0.050U mg/L

M-64B Total phosphorus 0.035 mg/L 0.050U mg/L

M-111AB Total phosphorus 0.029 mg/L 0.050U mg/L

EB062909-GW1 Total phosphorus
Chloride

0.015 mg/L
1.9 mg/L

0.050U mg/L
2.0U mg/L

M-25B Total phosphorus 0.029 mg/L 0.050U mg/L

M-110B Total phosphorus 0.021 mg/L 0.050U mg/L

l-ARB Total phosphorus 0.021 mg/L 0.050U mg/L

Sample EB062909-GW1 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

EB062909-GW1 6/29/09 Ammonia as N 0.012 mg/L No associated samples in
Total organic carbon 0.2 mg/L this SDG
Chloride 1.9 mg/L
Conductivity 3.06 umhos/cm
Nitrate as N 0.84 mg/L
pH 5.16 units
Total phosphorus 0.015 mg/L

Sample MC-3B-FILT (from SDG R0902886) was identified as a filter blank. No 
contaminant concentrations were found in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

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

VII. Surrogates

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG R0903561 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

X. Field Duplicates

Samples M-1 SAB and M-13009AB 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) Flag Aor PM-1 SAB M-13009AB

Ammonia as N 0.035 mg/L 0.155 mg/L - 0.12 (<0.05) J (all detects) A

Alkalinity, total 118 mg/L 116 mg/L 2 (<30) - - -

Alkalinity, bicarbonate 118 mg/L 116 mg/L 2 (<30) - - -

Bromide 0.8 mg/L 0.9 mg/L - 0.1 (S1.0) - -

Chloride 236 mg/L 286 mg/L 19 (<30) - - -

Conductivity 4000 umhos/cm 3990 umhos/cm 0 (<30) - - -
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flag AorPM-1 SAB M-13009AB

Cyanide 0.041 mg/L 0.060 mg/L - 0.019 (<0.050) - -

Hexavalent Chromium 0.714 mg/L 0.720 mg/L 1 (<30) - - -

Nitrate as N 3.53 mg/L 4.88 mg/L 32 (£30) - J (ail detects) A

PH 7.49 units 7.50 units 0 (<30) - - -

Sulfate 1440 mg/L 1480 mg/L 3 (<30) - - -

Surfactants 0.052 mg/L 0.052 mg/L - 0 (<0.020) - -

Total dissolved solids 3100 mg/L 3120 mg/L 1 (<30) - -

Total organic carbon 1.4 mg/L 1.3 mg/L - 0.1 (<1.0) - -

Total phosphorus 0.021 mg/L 0.019 mg/L - 0.002 (<0.05) - -

Chlorate 284000 ug/L 284000 ug/L 0 (<30) - - -

Perchlorate 18500 ug/L 19500 ug/L 5 (<30) - - -
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0903561

SDG Sample Analyte Flag Aor P Reason (Code)

R0903561 M-75B Perchlorate J- (all detects) P Technical holding times
M-13AB
M-13009AB
M-64B
M-111AB
EB062909-GW1
M-25B

UJ (all non-detects) (h)

R0903561 M-75B All analytes reported below the J (all detects) A Sample result verification
M-13AB
M-13009AB
M-64B
M-111AB
EB062909-GW1
M-25B
M-12AB
M-110B
l-ARB

POL (sp)

R0903561 M-13AB Ammonia as N J (all detects) A Field duplicates
M-13009AB (Difference) (fd)

R0903561 M-13AB Nitrate as N J (all detects) A Field duplicates (RPD)
M-13009AB (fd)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0903561

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903561 M-75B Total phosphorus 0.050U mg/L A bl

R0903561 M-13AB Total phosphorus 0.050U mg/L A bl

R0903561 M-13009AB Total phosphorus 0.050U mg/L A bl

R0903561 M-64B Total phosphorus 0.050LI mg/L A bl

R0903561 M-111AB Total phosphorus 0.050U mg/L A bl

R0903561 EB062909-GW1 Total phosphorus
Chloride

0.050U mg/L
2.0U mg/L

A bl

R0903561 M-25B Total phosphorus 0.050U mg/L A bl
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SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903561 M-110B Total phosphorus 0.050U mg/L A bl

R0903561 l-ARB Total phosphorus 0.050U mg/L A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0903561

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21495J6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R0903561__________ Stage 2B
Laboratory: Columbia Analytical Services

Date:
Page: I of 

Reviewer:
2nd Reviewer:

r
METHOD: (Analyte) Alkalinity (SM2320B). Ammonia-N (ERA Method 350.1). Bromide. Chloride. Nitrate-N. Sulfate (ERA
SW846 Method 9056). Nitrite-N (ERA Method 353.2). Chlorate (ERA Method 300.1). Conductivity (ERA Method 120.1).
Cyanide (ERA SW846 Method 9012A). Dissolved Hexavalent Chromium (ERA Method 218.6). pH (ERA SW846 Method 
9040B). Surfactants (SM5540C). Perchlorate (ERA Method 314.0). Total Phosphorus (ERA Method 365.1). TPS (SM2540C). 
TSS (SM2540D). TOC (ERA SW846 Method 9060), Cation-Anion Balance Difference, Calculated TDS/EC Ratio. Measured

^FBS/EC Rationondoetivitv-Ratio. IDS Ratio (■SM4Q3QB-' _____________________________________________________
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 Cnmmpnts

I. Technical holding times SV\/ Sampling dates: ^ ^ ~ 7 / l A ^

Ila. Initial calibration A
' / ......

Mb. Calibration verification

III. Blanks ivJ

IV Surrogate fit
V Matrix Spike/Matrix Spike Duplicates

1 >
A

VI. Duplicates A
J ! < \

VII. Laboratory control samples A
LcX, j

VIII. Sample result verification
* )
N

I

IX. Overall assessment of data A
X. Field duplicates (2,3)

XI. Field blanks ^\J Filter Blank=MC-3B-FILT (R0902886), EB=6

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

Validated Samples:

1 M-75B 11 M-111ABMS 21 ImO 31

2 M-13AB 12 M-111ABMSD 22 32

3 M-13009AB 13 M-111ABDUP 23 33

4 M-64B 14 24 34

5 M-111AB 15 25 35

6 EB062909-GW1 16 26 36

7 M-25B 17 27 37

8 M-12AB 18 28 38

9 M-110B 19 29 39

10 l-ARB 20 30 40

Notes:
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LDC #:>W1S jjp VALIDATION FINDINGS WORKSHEET
sdg ^ Sample Specific Analysis Reference

Ail circled methods are applicable to each sample.

Page: f of /
Reviewer: 

2nd reviewer:

Sam nip ID MatriY Paramptpr

1 Aik dH Br Cl NO, NO, SO, NH, TOC CN Cr*- T-P MBAS TDS TSS Cond CIO, CIOj )

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

(V)— Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond Go]©,
~ 1

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Cr6" T-P MBAS TDS TSS Cond CIO, CIO,

Alk pH Br Cl NO, NO, SO, NH, TOC CN Ci6" 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,

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

CAB Calculate TDS/EC Measured TDS/EC Cond Ratio TDS Ratio

Comments:

T ronox_B_W.wpd



LDC #: VALIDATION FINDINGS WORKSHEET Page-. I of (
SDG #: . , ■ t,.'— Technical Holding Times Reviewer: ir-—

2nd reviewer: <1^

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

N N/A~ Were all cooler temperatures within validation criteria?___ _

Method;

Parameters: a»Lf

Technical holding time: s'

Sample ID
Sampling

date

---------  f
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier
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LDC#: 21495J6 VALIDATION FINDINGS WORKSHEET
SPG#: See Cover Field Duplicates

Inorganics, Method See Cover

(t)N NA Were field duplicate pairs identified in this SPG?
<if>J NA Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mq/L)

Difference Limits
Qualification 
(Parent only)2 3 RPD (s30)

Ammonia as N 0.035 0.155 0.12 (s0.05) J det / A (fd)

Total Alkalinity 118 116 2

Bicarbonate Alkalinity 118 116 2

Bromide 0.8 0.9 0.1 (s1.0)

Chloride 236 286 19

Conductivity (umhos/cm) 4000 3990 0

Cyanide 0.041 0.060 0.019 (sO.OSO)

Hexavalent Chromium 0.714 0.720 1

Nitrate as N 3.53 4.88 32 J det / A (fd)

pH (pH Units) 7.49 7.50 0

Sulfate 1440 1480 3

Surfactants 0.052 0.052 0 (s0.020)

IDS 3100 3120 1

TOC, Average 1.4 1.3 0.1 (s1.0)

Total Phosphorus 0.021 0.019 0.002 (s0.05)

Chlorate (ug/L) 284000 284000 0

Perchlorate (ug/L) 18500 19500 5

Page: l of /
Reviewer: u—^

2nd Reviewer:
r-
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Revision 1

LDC Report# 21495K6

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: Tronox LLC Facility, 2009 Phase B Investigation, 
Henderson, Nevada

Collection Date: June 25 through June 26, 2009

LDC Report Date: November 2, 2009

Matrix: Soil/Water

Parameters: Wet Chemistry

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903584

Sample Identification

SA202-10B
SA202-28B
RSAI3-10B
RSAI3-20B
RSAI3-32B
SA188-0.5B
SA172-0.5B
SA41-0.5B
SA44-0.5B
SA42-0.5B
RSAI2-10B
RSAI2009-10B
RSAI2-20B
RSAI2-31B
RSAJ2-10B
RSAJ2-20B
RSAJ2-33B
RSAJ2009-33B
EB062609-SO
SA202-10BMS

SA202-10BMSD
SA202-10BDUP

An asterisk (*) will be placed in the margin 
to the left of any revised section in the text. 1 V:\LOGIN\TRONOXNG\21495K6.RV1



Revision 1

Introduction

This data review covers 21 soil samples and one water sample listed on the cover 
sheet. The analyses were per Standard Method 2320B for Alkalinity, ERA Method 
350.1 for Ammonia as Nitrogen, EPA SW 846 Method 9056 for Bromide, Chloride, 
Nitrate as Nitrogen, and Sulfate, EPA Method 353.2 for Nitrite as Nitrogen, EPA 300.1 
for Chlorate, EPA SW 846 Method 9012A for Cyanide, EPA SW 846 Method 7199 for 
Hexavalent Chromium, EPA SW 846 Method 9040B for pH, Standard Method 5540C 
for Surfactants, EPA Method 314.0 for Perchlorate, EPA Method 365.1 for Total 
Phosphorus, Standard Method 2540C for Total Dissolved Solids, Standard Method 
2540D for Total suspended Solids, and EPA SW 846 Method 9060 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 X.

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

‘Indicates change as the result of report review.
SDG R0903584 2 V:\LOGIN\TRONOXNG\21495K6.RV1



Revision 1

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 (IDS) 
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 R0903584 3 V:\LOGIN\TRONOXNG\21495K6.RV1



Revision 1

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

EB062609-SO Perchlorate 33 days 28 days J- (all detects)
UJ (all non-detects)

P

Hexavalent chromium 27 hours 24 hours J- (all detects)
UJ (all non-detects)

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

li. Calibration

Calibration verification frequency and analysis criteria were met for each method when 
applicable with the following exceptions:

Date
Lab.

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

7/2/09 CCV (22:09) Bromide 174 (90-110) EB062609-SO R (all detects) P

ill. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

MB Alkalinity, total 19 mg/Kg SA202-10B
Alkalinity, bicarbonate 19 mg/Kg SA202-28B
Chloride 1 mg/Kg RSAI3-1 OB

RSAI3-20B
RSAI3-32B
SA188-0.5B
SA172-0.5B
SA41-0.5B
SA44-0.5B
SA42-0.5B

‘Indicates change as the result of report review.
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Revision 1

Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Alkalinity, total 1.0 mg/L SA202-10B
Ammonia as N 0.0056 mg/L SA202-28B

RSAI3-10B
RSAI3-20B
RSAI3-32B
SA188-0.5B
SA172-0.5B
SA41-0.5B
SA44-0.5B
SA42-0.5B

MB Alkalinity, total 10 mg/Kg RSAI2-10B
Alkalinity, bicarbonate 10 mg/Kg RSAI2009-10B
Chloride 1.0 mg/Kg RSAI2-20B
Nitrate as N 0.46 mg/Kg RSAI2-31B

RSAJ2-10B
RSAJ2-20B
RSAJ2-33B
RSAJ2009-33B

ICB/CCB Alkalinity, total 1.0 mg/L RSAI2-10B
RSAI2009-10B
RSAI2-20B
RSAI2-31B
RSAJ2-10B
RSAJ2-20B
RSAJ2-33B
RSAJ2009-33B

MB Total organic carbon 50 mg/Kg SA202-10B
SA202-28B
RSAI3-10B
RSAI3-20B
RSAI3-32B
SA188-0.5B
SA172-0.5B
SA41-0.5B
SA44-0.5B
SA42-0.5B
RSAI2-10B
RSAI2009-10B
RSAI2-20B
RSAJ2-10B

MB Total organic carbon 70 mg/Kg RSAI2-31B
RSAJ2-20B
RSAJ2-33B
RSAJ2009-33B

♦Indicates change as the result of report review.
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Total organic carbon 58 mg/Kg SA202-10B
SA202-28B
RSAI3-10B
RSAI3-20B
RSAI3-32B
SA188-0.5B
SA172-0.5B
SA41-0.5B
SA44-0.5B
SA42-0.5B
RSAI2-10B
RSAI2009-10B
RSAI2-20B
RSAJ2-10B

ICB/CCB Total organic carbon 71 mg/Kg RSAI2-31B
RSAJ2-20B
RSAJ2-33B
RSAJ2009-33B

ICB/CCB Chloride 0.103 mg/L SA202-10B
SA41-0.5B
SA44-0.5B
SA42-0.5B

ICB/CCB Chloride 0.094 mg/L RSAI2-10B
RSAI2009-10B
RSAI2-20B

ICB/CCB Chloride 0.106 mg/L SA202-28B
RSAI3-10B
RSAI3-20B
RSAI3-32B
SA188-0.5B

ICB/CCB Chloride 0.111 mg/L SA172-0.5B
RSAI2-31B
RSAJ2-10B
RSAJ2-20B
RSAJ2-33B
RSAJ2009-33B

MB Total phosphorus 1.3 mg/Kg All samples in SDG R0903584

ICB/CCB Total phosphorus 0.0073 mg/L All samples in SDG R0903584

MB Alkalinity, total
Alkalinity, bicarbonate
Bromide
Chloride
Total phosphorus

1.0 mg/L
1.0 mg/L

0.06 mg/L
0.1 mg/L

0.005 mg/L

EB062609-SO

’Indicates change as the result of report review.
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Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Alkalinity, total 1.0 mg/L EB062609-SO
Bromide 0.078 mg/L
Chloride 0.099 mg/L
Total phosphorus 0.0052 mg/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA202-10B Ammonia as N 0.39 mg/Kg 0.55U mg/Kg

RSAI3-10B Ammonia as N 0.43 mg/Kg 0.55U mg/Kg

RSAI3-20B Ammonia as N 0.21 mg/Kg 0.65U mg/Kg

SA44-0.5B Ammonia as N 0.11 mg/Kg 0.52U mg/Kg

SA42-0.5B Ammonia as N 0.13 mg/Kg 0.51 U mg/Kg

RSAI2-20B Chloride 1.6 mg/Kg 2.2U mg/Kg

RSAI3-32B Total organic carbon 270 mg/Kg 290U mg/Kg

EB062609-SO Chloride
Total phosphorus

1.0 mg/L
0.01 mg/L

2.0U mg/L
0.05U mg/L

Sample EB062609-SO 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

EB062609-SO 6/26/09 Ammonia as N 0.087 mg/L RSAI2-10B
Chloride 1.0 mg/L RSAI2009-10B
Nitrate as N 0.62 mg/L RSAI2-20B
PH 6.27 units RSAI2-31B
Total phosphorus 0.01 mg/L RSAJ2-10B
Sulfate 1.5 mg/L RSAJ2-20B
Surfactants 0.016 mg/L RSAJ2-33B
Chlorate 3 ug/L RSAJ2009-33B

EB062609-SO 6/26/09 Total dissolved solids 6 mg/L No associated samples in
this SDG

‘Indicates change as the result of report review.
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Sample FB072109-SO (from SDG R0904016) 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

FB072109-SO 7/21/09 Ammonia as N 0.191 mg/L SA202-10B
Total organic carbon 0.5 mg/L SA202-28B
Chloride 9.7 mg/L RSAI3-10B
Nitrate as N 1.76 mg/L RSAI3-20B
PH 3.36 mg/L RSAI3-32B
Total phosphorus 0.01 mg/L RSAI2-10B
Sulfate 5.5 mg/L RSAI2009-10B
Surfactants 0.159 mg/L RSAI2-20B

RSAI2-31B
RSAJ2-10B
RSAJ2-20B
RSAJ2-33B
RSAJ2009-33B

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

SA202-10B Ammonia as N 0.39 mg/Kg 0.55U mg/Kg
Nitrate as N 6.18 mg/Kg 6.18J+ mg/Kg
Sulfate 321 mg/Kg 321J+ mg/Kg
Surfactants 2.4 mg/Kg 2.4J+ mg/Kg

SA202-28B Chloride 864 mg/Kg 864J+ mg/Kg
Nitrate as N 2.65 mg/Kg 2.65J+ mg/Kg
Surfactants 1.3 mg/Kg 3.2U mg/Kg

RSAI3-10B Ammonia as N 0.43 mg/Kg 0.55U mg/Kg
Chloride 177 mg/Kg 177J+ mg/Kg
Nitrate as N 1.41 mg/Kg 1.41J+ mg/Kg
Sulfate 170 mg/Kg 170J+ mg/Kg
Surfactants 2.5 mg/Kg 2.5J+ mg/Kg

RSAI3-20B Ammonia as N 0.21 mg/Kg 0.65U mg/Kg
Chloride 934 mg/Kg 934J+ mg/Kg
Nitrate as N 2.29 mg/Kg 2.29J+ mg/Kg
Surfactants 3.0 mg/Kg 3.0J+ mg/Kg

RSAI3-32B Nitrate as N 2.05 mg/Kg 2.05J+ mg/Kg
Surfactants 3.6 mg/Kg 3.6J+ mg/Kg

RSAI2-10B Ammonia as N 0.08 mg/Kg 0.54U mg/Kg
Chloride 4.5 mg/Kg 4.5J+ mg/Kg
Nitrate as N 1.08 mg/Kg 1.08J+ mg/Kg
Sulfate 12.2 mg/Kg 12.2J+ mg/Kg
Surfactants 1.3 mg/Kg 2.2U mg/Kg

‘Indicates change as the result of report review.
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Reported Modified Final
Sample Analyte Concentration Concentration

RSAI2009-1 OB Ammonia as N 0.11 mg/Kg 0.54U mg/Kg
Chloride 6.8 mg/Kg 6.8J+ mg/Kg
Nitrate as N 0.98 mg/Kg 0.98 J+ mg/Kg
Sulfate 15.0 mg/Kg 15.0J+ mg/Kg
Chlorate 198 ug/Kg 220U ug/Kg

RSAI2-20B Chloride 1.6 mg/Kg 2.2U mg/Kg
Nitrate as N 0.71 mg/Kg 0.71J+ mg/Kg
Surfactants 1.3 mg/Kg 2.2U mg/Kg
Chlorate 62 ug/Kg 220U Ug/Kg

RSAI2-31B Nitrate as N 0.93 mg/Kg 0.93J+ mg/Kg
Surfactants 2.0 mg/Kg 3.2U mg/Kg
Chlorate 69 Ug/Kg 320U Ug/Kg

RSAJ2-1 OB Ammonia as N 0.09 mg/Kg 0.54U mg/Kg
Nitrate as N 2.15 mg/Kg 2.15J+ mg/Kg
Sulfate 146 mg/Kg 146J+ mg/Kg
Surfactants 1.3 mg/Kg 2.2U mg/Kg

RSAJ2-20B Ammonia as N 0.18 mg/Kg 0.53U mg/Kg
Chloride 828 mg/Kg 828J+ mg/Kg
Nitrate as N 1.20 mg/Kg 1.20J+ mg/Kg
Surfactants 1.2 mg/Kg 2.1 U mg/Kg

RSAJ2-33B Nitrate as N 0.90 mg/Kg 0.90J+ mg/Kg
Surfactants 1.9 mg/Kg 3.4U mg/Kg

RSAJ2009-33B Ammonia as N 0.18 mg/Kg 0.88U mg/Kg
Nitrate as N 0.96 mg/Kg 0.96J+ mg/Kg
Surfactants 2.5 mg/Kg 3.5U mg/Kg
Chlorate 71 ug/Kg 360U Ug/Kg

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

V. Duplicates

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

indicates change as the result of report review.
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DUP ID
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag Aor P

SA202-1OBDUP 
(SA202-10B
SA202-28B
RSAI3-1 OB
RSA13-20B
RSAI3-32B
RSAI2-1 OB
RSAI2009-10B
RSA12-20B
RSAI2-31B
RSAJ2-10B
RSAJ2-20B
RSAJ2-33B
RSAJ2009-33B)

Perchlorate 21 (<20) 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 with the following exceptions:

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

LCS Hexavalent chromium 91 (92-110) All water samples in J- (all detects) P
SDG R0903584 UJ (all non-detects)

VII. Surrogates

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0903584 All analytes reported below the PQL J (all detects) A

Raw data were not reviewed for this SDG.

IX. Overall Assessment

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

‘Indicates change as the result of report review.
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X. Field Duplicates

Samples RSAI2-10B and RSAI2009-10B and samples RSAJ2-33B and RSAJ2009-33B 
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) Flag AorPRSAI2-10B RSAI2009-10B

Ammonia as N 0.08 mg/Kg 0.11 mg/Kg - 0.03 (<0.54) - -

Alkalinity, total 1700 mg/Kg 1730 mg/Kg 2 (<50) - - -

Alkalinity, bicarbonate 1560 mg/Kg 1620 mg/Kg 4 (<50) - - -

Alkalinity, carbonate 139 mg/Kg 113 mg/Kg 21 (<50) - - -

Chloride 4.5 mg/Kg 6.8 mg/Kg - 2.3 (<2.2) J (all detects) A

Nitrate as N 1.08 mg/Kg 0.98 mg/Kg - 0.1 (<0.54) - -

pH 9.89 units 9.8 units 1 (<50) - - -

Sulfate 12.2 mg/Kg 15 mg/Kg 21 (<50) - - -

Surfactants 1.3 mg/Kg 0.6U mg/Kg - 0.7 (<2.2) - -

Total organic carbon 530 mg/Kg 610 mg/Kg - 80 (<360) - -

Total phosphorus 891 mg/Kg 846 mg/Kg 5 (<50) - - -

Chlorate 335 ug/Kg 198 ug/Kg - 137 (<2204) - -

Perchlorate 375 ug/Kg 470 ug/Kg 22 (<50) - - -

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flag Aor PRSAJ2-33B RSAJ2009-33B

Ammonia as N 0.08U mg/Kg 0.18 mg/Kg - 0.1 (<0.88) - -

Alkalinity, total 366 mg/Kg 416 mg/Kg 13 (<50) - - -

‘indicates change as the result of report review.
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Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Flag Aor PRSAJ2-33B RSAJ2009-33B

Alkalinity, bicarbonate 366 mg/Kg 416 mg/Kg 13 (<50) - - -

Bromide 26.2 mg/Kg 30.8 mg/Kg 16 (<50) - - -

Chloride 2450 mg/Kg 2660 mg/Kg 8 (<50) - - -

Nitrate as N 0.90 mg/Kg 0.96 mg/Kg - 0.06 (<0.88) - -

PH 8.80 units 8.14 units 8 (<50) - -

Sulfate 890 mg/Kg 1030 mg/Kg 15 (<50) - -

Surfactants 1.9 mg/Kg 2.5 mg/Kg - 0.6 (<3.5) - -

Total organic carbon 540 mg/Kg 520 mg/Kg - 20 (<300) - -

Total phosphorus 711 mg/Kg 755 mg/Kg 6 (<50) - - -

Chlorate 69U ug/Kg 71 ug/Kg - 2 (<360) - -

‘Indicates change as the result of report review.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0903584

SDG Sample Analyte Flag AorP Reason (Code)

R0903584 EB062609-SO Perchlorate J- (all detects) P Technical holding times
UJ (all non-detects) (h)

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

R0903584 EB062609-SO Bromide R (all detects) P Calibration (CCV %R) (c)

R0903584 SA202-10B Perchlorate J (all detects) A Duplicate sample
SA202-28B
RSAI3-10B
RSAI3-20B
RSAI3-32B
RSAI2-1 OB 
RSAI2009-1 OB 
RSAI2-20B 
RSAI2-31B
RSAJ2-1 OB 
RSAJ2-20B 
RSAJ2-33B 
RSAJ2009-33B

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

R0903584 EB062609-SO Hexavalent chromium J- (all detects) P Laboratory control
UJ (all non-detects) samples (%R) (1)

R0903584 SA202-10B All analytes reported below the J (all detects) A Sample result verification
SA202-28B
RSAI3-10B
RSAI3-20B
RSAI3-32B
SA188-0.5B
SA172-0.5B 
SA41-0.5B 
SA44-0.5B 
SA42-0.5B
RSAI2-1 OB
RSAI2009-10B
RSAI2-20B
RSAI2-31B
RSAJ2-10B
RSAJ2-20B
RSAJ2-33B
RSAJ2009-33B
EB062609-SO

PQL. (sp)

R0903584 RSAI2-1 OB Chloride J (all detects) A Field duplicates
RSAI2009-10B (Difference) (fd)

indicates change as the result of report review.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0903584

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903584 SA202-1 OB Ammonia as N 0.55U mg/Kg A bl

R0903584 RSAI3-1 OB Ammonia as N 0.55U mg/Kg A bl

R0903584 RSAI3-20B Ammonia as N 0.65U mg/Kg A bl

R0903584 SA44-0.5B Ammonia as N 0.52U mg/Kg A bl

R0903584 SA42-0.5B Ammonia as N 0.51 U mg/Kg A bl

R0903584 RSAI2-20B Chloride 2.2U mg/Kg A bl

R0903584 RSAI3-32B Total organic carbon 290U mg/Kg A bl

R0903584 EB062609-SO Chloride 2.0U mg/L A bl
Total phosphorus 0.05U mg/L

*Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0903584

SDG Sample Analyte
Modified Final 
Concentration AorP Code

*R0903584 SA202-10B Ammonia as N 0.55U mg/Kg A bf
Nitrate as N 6.18J+ mg/Kg
Sulfate 321J+ mg/Kg
Surfactants 2.4J+ mg/Kg

*R0903584 SA202-28B Chloride 864J+ mg/Kg A bf
Nitrate as N 2.65J+ mg/Kg
Surfactants 3.2U mg/Kg

*R0903584 RSAI3-10B Ammonia as N 0.55U mg/Kg A bf
Chloride 177J+ mg/Kg
Nitrate as N 1.41J+ mg/Kg
Sulfate 170J+ mg/Kg
Surfactants 2.5J+ mg/Kg

*R0903584 RSAI3-20B Ammonia as N 0.65U mg/Kg A bf
Chloride 934J+ mg/Kg
Nitrate as N 2.29J+ mg/Kg
Surfactants 3.0J+ mg/Kg

‘Indicates change as the result of report review.
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

‘R0903584 RSAI3-32B Nitrate as N 2.05J+ mg/Kg A bf
Surfactants 3.6J+ mg/Kg

R0903584 RSAI2-10B Ammonia as N 0.54U mg/Kg A be.bf
Nitrate as N 1.08J+ mg/Kg
Surfactants 2.2U mg/Kg

R0903584 RSAI2-1 OB Chloride 4.5 J+ mg/Kg A bf
Sulfate 12.2J+ mg/Kg

‘R0903584 RSAI2009-1 OB Ammonia as N 0.54U mg/Kg A be,bf
Nitrate as N 0.98J+ mg/Kg

‘R0903584 RSAI2009-1 OB Sulfate 15.0J+ mg/Kg A bf
Chloride 6.8J+ mg/Kg

R0903584 RSAI2009-1 OB Chlorate 220U ug/Kg A be

‘R0903584 RSAI2-20B Chloride 2.2U mg/Kg A be,bf
Nitrate as N 0.71 J+ mg/Kg
Surfactants 2.2U mg/Kg

‘R0903584 RSAI2-20B Chlorate 220U Ug/Kg A be

R0903584 RSAI2-31B Nitrate as N 0.93J+ mg/Kg A be,bf
Surfactants 3.2U mg/Kg

R0903584 RSAI2-31B Chlorate 320U Ug/Kg A be

R0903584 RSAJ2-10B Ammonia as N 0.54U mg/Kg A be.bf
Nitrate as N 2.15J+ mg/Kg
Surfactants 2.2U mg/Kg

R0903584 RSAJ2-1 OB Sulfate 146J+ mg/Kg A bf

R0903584 RSAJ2-20B Ammonia as N 0.53U mg/Kg A be,bf
Nitrate as N 1.20J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0903584 RSAJ2-20B Chloride 828J+ mg/Kg A bf

R0903584 RSAJ2-33B Nitrate as N 0.90J+ mg/Kg A bf
Surfactants 3.4U mg/Kg

‘Indicates change as the result of report review.
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SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903584 RSAJ2009-33B Ammonia as N 0.88U mg/Kg A be,bf
Nitrate as N 0.96J+ mg/Kg
Surfactants 3.5U mg/Kg

R0903584 RSAJ2009-33B Chlorate 360U Ug/Kg A be

*Changed codes for samples noted above

‘Indicates change as the result of report review.
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Tronox Northgate Henderson
LDC #: 21495K6_________  VALIDATION COMPLETENESS WORKSHEET
SDG #: R09Q3584_________ Stage 2B
Laboratory: Columbia Analytical Services

. Date: f 
Page: /of ' 

Reviewer:_
2nd Reviewer:

METHOD: (Analvtel Alkalinity fSM2320BV Ammonia-N tEPA Method 350.1V Bromide. Chloride. Nitrate-N. Sulfate fEPA 
SW846 Method 9056V Nitrite-N (EPA Method 353.21 Chlorate (EPA Method 300.1V Cyanide (EPA SW846 Method 9012AI 
Hexavalent Chromium fEPA SW846 Method 7199V pH CEPA SW846 Method 9Q40B/9045DV Surfactants (SM5540CV 
Perchlorate (EPA Method 314.0). Total Phosphorus fEPA Method 365.1L TOC (Llovd/Kahn / EPA SW846 Method 9060). TPS
fSM2540CV TSS (SM2540Di_________________________________________________________  .
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Vnlirlatinn Area Onmmentc

I. Technical holding times C\rJ Sampling dates: ^ /v^> /^

Ila. Initial calibration A-
/

lib. Calibration verification CvJ
III. Blanks

IV Surrogate Pr
V Matrix Spike/Matrix Spike Duplicates A- 1 /k

VI. Duplicates
j ■)v / T

VII. Laboratory control samples L.c5

VIII. Sample result verification N
s

IX Overall assessment of data A
X Field duplicates W (11,12), (17,18)

XI Field blanks <Vn/ FB=FB072109-S0 fSDG: R09040161. EB=19

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

VaUdatedSampieS/H U'\ ^

1 SA202-10B 11 RSAI2-10B 21 SA202-10BMSD 31 MR
2 SA202-28B 12 RSA12009-10B 22 SA202-10BDUP 32

V

3 RSAI3-10B 13 RSAI2-20B 23 33
4 RSAI3-20B 14 RSA12-31B 24 34

5 RSAI3-32B 15 RSAJ2-10B 25 35 *

6 SA188-0.5B 16 RSAJ2-20B 26 36
7 SA172-0.5B 17 RSAJ2-33B 27 37
8 SA41-0.5B 18 RSAJ2009-33B 28 38

9 SA44-0.5B 19 EB062609-SO 29 39

10 SA42-0.5B 20 SA202-10BMS 30 ' 40

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

All circled methods are applicable to each sample.

Page:__f of /
Reviewer:

2nd reviewer:.
t-

Ramplp ID Matriv Parampfar

Ml- ^Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAsllDS TSS Cond/6lO, CloT)

M 1 Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr^ T-P MBAS^TDg Cond fc5lO, CIQi

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 6SYcid

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr6* T-P MBAS TDS TSS Cond Cfd, 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 Cr64 T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr64 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 Cr64 T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr*4 T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO. -

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO. ‘
- Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr54 T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr®4 T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO.

Aik pH Br Cl NO, NO, SO. NH, TOC CN Cr®4 T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr54 T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO.

Alk pH Br Cl NO, NO, SO. NH, TOC CN Cr64 T-P MBAS TDS TSS Cond CIO, CIO.
. .■

Comments:

Tronax_B.wpd
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LDC#: 21495K6 
SPG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

I of >Page: I of
Reviewer:____^

2nd Reviewer:
Inorganics, Method See Cover 

NA
r

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

Analyte

Concentration (mq/Kq)
Difference Limits

Qualification 
(Parent only)11 12 RPD (s50)

Ammonia as N 0.08 0.11 0.03 (s0.54)

Total Alkalinity 1700 1730 2

Bicarbonate Alkalinity 1560 1620 4

Carbonate Alkalinity 139 113 21

Chloride 4.5 6.8 2.3 (s2.2) J del / A (fd)

Nitrate as N 1.08 0.98 0.1 (£0.54)

pH (pH Units) 9.89 9.80 1

Sulfate 12.2 15.0 21

Surfactants 1.3 0.6U 0.7 (s2.2)

TOC 530 610 80 (£360)

Total Phosphorus 891 846 5

Chlorate (ug/Kg) 335 198 137 (£220)

Perchlorate (ug/Kg) 375 470 22

Analyte
Concentration (mq/Kq)

RPD (£50) Difference Limits
Qualification 
(Parent only)17 18

Ammonia as N 0.08U 0.18 . 0.1 (s0.88)

Total Alkalinity 366 416 13

Bicarbonate Alkalinity 366 416 13

Bromide 26.2 30.8 16



LDC#: 21495K6 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Page: ^-of 
Reviewer: C—-

2nd Reviewer: 0 v
Inorganics, Method See Cover 

N NA
NA

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

Analyte

Concentration (mg/Kq)
RPD (s50) Difference Limits

Qualification 
(Parent only)17 18

Chloride 2450 2660 8

Nitrate as N 0.90 0.96 0.06 (<;0.88)

pH (pH Units) 8.80 8.14 8

Sulfate 890 1030 15 ----- -----£)
\J---'

Surfactants 1.9 2.5 0.6 (s3.5)

TOC 540 520 20 (s300)

Total Phosphorus 711 755 6

Chlorate (ug/Kg) 69U 71 2 (s360)

V:\FIELDDUPLICATES\FDJnorganic\21495K6.wpcl



Revision 1

LDC Report# 21495L6

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

July 6 through July 7, 2009

November 3, 2009

Soil

Wet Chemistry 

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): R0903729

Sample Identification

SA206-0.5B
SA206-10B
SA206-25B
SA206-30B
RSAK4-10B
RSAK4-20B
RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-10B
RSAL4-28B
SA100-10B
SA100-30B
SA69-0.5B
SA69-10B
SA69-29B
SA206-30BMS
SA206-30BMSD
SA206-30BDUP

An asterisk (*) will be placed in the margin 
to the left of any revised section in the text. 1 V:\LOGIN\TRONOXNG\21495L6.RV1



Revision 1

Introduction

This data review covers 19 soil samples listed on the cover sheet. The analyses were 
per Standard Method 2320B for Alkalinity, ERA Method 350.1 for Ammonia as 
Nitrogen, ERA SW 846 Method 9056 for Bromide, Chloride, Nitrate as Nitrogen, and 
Sulfate, ERA Method 353.2 for Nitrite as Nitrogen, ERA 300.1 for Chlorate, ERA SW 
846 Method 9012A for Cyanide, ERA SW 846 Method 7199 for Hexavalent Chromium, 
ERA SW 846 Method 9045D for pH, Standard Method 5540C for Surfactants, ERA 
Method 314.0 for Perchlorate, ERA Method 365.1 for Total Phosphorus, and 
Lloyd/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 X.

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

indicates change as the result of report review.
SDG R0903729 2 V:\LOGIN\TRONOXNG\21495L6.RV1



Revision 1

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 R0903729 3 V:\LOGIN\TRONOXNG\21495L6.RV1



Revision 1

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

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

*lll. 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

MB Alkalinity, total 11 mg/Kg SA206-0.5B
Alkalinity, bicarbonate 11 mg/Kg SA206-1 OB
Chloride 1.3 mg/Kg SA206-25B
Surfactants 1.2 mg/Kg

ICB/CCB Alkalinity, total 1.0 mg/L SA206-0.5B
SA206-10B
SA206-25B

MB Alkalinity, total 12 mg/Kg SA206-30B
Alkalinity, bicarbonate 12 mg/Kg RSAK4-1 OB
Chloride 1.3 mg/Kg RSAK4-20B

RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-1 OB
RSAL4-28B
SA100-10B
SA100-30B

ICB/CCB Alkalinity, total 1.0 mg/L SA206-30B
RSAK4-10B
RSAK4-20B
RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-1 OB
RSAL4-28B
SA100-10B
SA100-30B

‘Indicates change as the result of report review.
SDG R0903729 4 V:\LOGIN\TRONOXNG\21495L6.RV1



Revision 1

Method Blank ID Analyte Concentration Associated Samples

MB Alkalinity, total
Alkalinity, bicarbonate
Chloride

10 mg/Kg
10 mg/Kg
1.3 mg/Kg

SA69-0.5B
SA69-10B
SA69-29B

ICB/CCB Alkalinity, total 0.5 mg/L SA69-0.5B
SA69-10B
SA69-29B

ICB/CCB Chloride 0.131 mg/L SA69-0.5B
SA69-10B

MB Total organic carbon 70 mg/Kg SA206-0.5B
SA206-10B
SA206-25B
SA206-30B
RSAK4-10B
RSAK4-20B
RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-10B
RSAL4-28B
SA100-10B

MB Total organic carbon 50 mg/Kg SA100-30B
SA69-0.5B
SA69-10B
SA69-29B

ICB/CCB Total organic carbon 65.9 mg/Kg SA206-0.5B
SA206-10B
SA206-25B
SA206-30B
RSAK4-10B
RSAK4-20B
RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-10B
RSAL4-28B
SA100-10B

ICB/CCB Total organic carbon 76.2 mg/Kg SA100-30B
SA69-0.5B
SA69-10B
SA69-29B

MB Total phosphorus 1.6 mg/Kg SA206-0.5B

‘Indicates change as the result of report review.
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Revision 1

Method Blank ID Analyte Concentration Associated Samples

MB Total phosphorus 1.4 mg/Kg SA206-10B
SA206-25B
SA206-30B
RSAK4-10B
RSAK4-20B
RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-10B
RSAL4-28B
SA100-10B
SA100-30B
SA69-0.5B
SA69-10B
SA69-29B

ICB/CCB Total phosphorus 0.0066 mg/L SA206-0.5B
SA206-10B
SA206-25B
SA206-30B
RSAK4-20B

ICB/CCB Total phosphorus 0.0094 mg/L RSAK4-10B
RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-10B
RSAL4-28B
SA100-10B
SA100-30B
SA69-0.5B
SA69-10B
SA69-29B

ICB/CCB Chloride 0.148 mg/L RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-10B
RSAL4-28B
SA69-29B

ICB/CCB Chloride 0.139 mg/L SA206-10B

♦ICB/CCB Sulfate 0.18 mg/L SA69-0.5B
SA69-10B

*Changed analyte for ICB/CCB noted in table above

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

♦Indicates change as the result of report review.
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Revision 1

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA206-0.5B Surfactants 1.9 mg/Kg 2.1 U mg/Kg

SA206-1 OB Surfactants 1.6 mg/Kg 2.2U mg/Kg

SA206-25B Surfactants 2.0 mg/Kg 3.9U mg/Kg

SA69-10B Chloride 1.9 mg/Kg 2.2U mg/Kg

SA206-30B Total organic carbon 250 mg/Kg 290U mg/Kg

RSAL4-28B Total organic carbon 290 mg/Kg 300U mg/Kg

Sample FB072109-SO (from SDG R0904016) 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

FB072109-SO 7/21/09 Ammonia as N 0.191 mg/L All samples in SDG
Total organic carbon 0.5 mg/L R0903729
Chloride 9.7 mg/L
Nitrate as N 1.76 mg/L
pH 3.36 mg/L
Total phosphorus 0.01 mg/L
Sulfate 5.5 mg/L
Surfactants 0.159 mg/L

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

Reported Modified Final
Sample Analyte Concentration Concentration

SA206-0.5B Chloride 409 mg/Kg 409J+ mg/Kg
Nitrate as N 7.77 mg/Kg 7.77J+ mg/Kg
Sulfate 475 mg/Kg 475J+ mg/Kg
Surfactants 1.9 mg/Kg 2.1 U mg/Kg

SA206-10B Chloride 880 mg/Kg 880J+ mg/Kg
Nitrate as N 2.71 mg/Kg 2.71J+ mg/Kg
Surfactants 1.6 mg/Kg 2.2U mg/Kg

SA206-25B Nitrate as N 2.04 mg/Kg 2.04J+ mg/Kg
Surfactants 2.0 mg/Kg 3.9U mg/Kg

‘Indicates change as the result of report review.
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Reported Modified Final
Sample Analyte Concentration Concentration

SA206-30B Total organic carbon 250 mg/Kg 290U mg/Kg
Nitrate as N 1.68 mg/Kg 1.68J+ mg/Kg
Surfactants 2.3 mg/Kg 3.3U mg/Kg

RSAK4-1 OB Nitrate as N 14.8 mg/Kg 14.8J+ mg/Kg
Surfactants 0.9 mg/Kg 2.2U mg/Kg

RSAK4-20B Chloride 336 mg/Kg 336J+ mg/Kg
Nitrate as N 2.52 mg/Kg 2.52J+ mg/Kg
Surfactants 1.1 mg/Kg 2.2U mg/Kg

RSAK4-31B Chloride 284 mg/Kg 284J+ mg/Kg
Nitrate as N 4.20 mg/Kg 4.20J+ mg/Kg

RSAL4-0.5B Chloride 195 mg/Kg 195J+ mg/Kg
Nitrate as N 9.93 mg/Kg 9.93 J+ mg/Kg
Sulfate 276 mg/Kg 276J+ mg/Kg
Surfactants 1.3 mg/Kg 2.1 U mg/Kg

RSAL4009-0.5B Chloride 197 mg/Kg 197J+ mg/Kg
Nitrate as N 9.91 mg/Kg 9.91 J+ mg/Kg
Sulfate 268 mg/Kg 268J+ mg/Kg
Surfactants 1.2 mg/Kg 2.1 U mg/Kg

RSAL4-1 OB Chloride 409 mg/Kg 409J+ mg/Kg
Nitrate as N 7.30 mg/Kg 7.30J+ mg/Kg
Sulfate 163 mg/Kg 163J+ mg/Kg
Surfactants 1.5 mg/Kg 2.2U mg/Kg

RSAL4-28B Total organic carbon 290 mg/Kg 300U mg/Kg
Chloride 553 mg/Kg 553J+ mg/Kg
Nitrate as N 5.27 mg/Kg 5.27J+ mg/Kg
Surfactants 1.5 mg/Kg 3.7Umg/Kg

SA100-10B Nitrate as N 2.01 mg/Kg 2.01J+ mg/Kg
Surfactants 1.3 mg/Kg 2.2U mg/Kg

SA100-30B Nitrate as N 2.85 mg/Kg 2.85J+ mg/Kg
Surfactants 1.2 mg/Kg 3.1 U mg/Kg

SA69-0.5B Chloride 4.3 mg/Kg 4.3J+ mg/Kg
Nitrate as N 1.42 mg/Kg 1.42J+ mg/Kg
Sulfate 175 mg/Kg 175J+ mg/Kg
Surfactants 1.2 mg/Kg 2.2U mg/Kg

SA69-10B Chloride 1.9 mg/Kg 2.2J+ mg/Kg
Nitrate as N 1.15 mg/Kg 1.15J+ mg/Kg
Sulfate 102 mg/Kg 102J+ mg/Kg
Surfactants 1.3 mg/Kg 2.2Umg/Kg

‘Indicates change as the result of report review.
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Revision 1

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

SA69-29B Chloride 278 mg/Kg 278J+ mg/Kg
Nitrate as N 7.36 mg/Kg 7.36J+ mg/Kg
Surfactants 1.5 mg/Kg 3.0U mg/Kg

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits with the following exceptions:

Spike ID 
(Associated 
Samples) Analyte

MS (%R) 
(Limits)

MSD (%R) 
(Limits)

RPD
(Limits) Flag Aor P

SA206-30BMS Surfactants 63 (75-125) _ _ J- (all detects) A
(All samples in SDG UJ (all non-detects)
R0903729)

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. Surrogates

Surrogates were added to all samples and blanks as required by method 300.1. All 
surrogate recoveries (%R) were within QC limits.

VIII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG R0903729 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

‘Indicates change as the result of report review.
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Revision 1

IX. Overall Assessment

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

X. Field Duplicates

Samples RSAL4-0.5B and RSAL4009-0.5B 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) Flag AorPRSAL4-0.5B RSAL4009-0.5B

Alkalinity, total 252 mg/Kg 263 mg/Kg 4 (<50) - - -

Alkalinity, bicarbonate 245 mg/Kg 256 mg/Kg 4 (<50) - - -

Alkalinity, carbonate 6 mg/Kg 7 mg/Kg - 1 (£21) - -

Chloride 195 mg/Kg 197 mg/Kg 1 (£50) - - -

Nitrate as N 9.93 mg/Kg 9.91 mg/Kg 0 (<50) - - -

PH 8.73 units 8.75 units 0 (<50) - - -

Sulfate 276 mg/Kg 268 mg/Kg 3 (<50) - - -

Surfactants 1.3 mg/Kg 1.2 mg/Kg - 0.1 (£2.1) - -

Total organic carbon 980 mg/Kg 860 mg/Kg - 120 (£310) - -

Total phosphorus 855 mg/Kg 928 mg/Kg 8 (<50) - - -

Chlorate 2070 ug/Kg 2340 ug/Kg 12 (£50) - - -

Perchlorate 91600 ug/Kg 82400 ug/Kg 11 (£50) - - -

‘Indicates change as the result of report review.
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Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Data Qualification Summary - SDG R0903729

Revision 1

SDG Sample Analyte Flag AorP Reason

R0903729 SA206-0.5B
SA206-1 OB
SA206-25B
SA206-30B
RSAK4-1 OB
RSAK4-20B
RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-1 OB
RSAL4-28B
SA100-10B
SA100-30B
SA69-0.5B
SA69-10B
SA69-29B

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

A Matrix spike/Matrix spike 
duplicates (%R) (m)

R0903729 SA206-0.5B
SA206-1 OB
SA206-25B
SA206-30B
RSAK4-10B
RSAK4-20B
RSAK4-31B
RSAL4-0.5B
RSAL4009-0.5B
RSAL4-1 OB
RSAL4-28B
SA100-10B
SA100-30B
SA69-0.5B
SA69-10B
SA69-29B

All analytes reported below the PQL. J (all detects) A Sample result verification 
(sp)

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG R0903729

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

R0903729 SA206-0.5B Surfactants 2.1 U mg/Kg A bl

R0903729 SA206-1 OB Surfactants 2.2U mg/Kg A bl

R0903729 SA206-25B Surfactants 3.9U mg/Kg A bl

R0903729 SA69-10B Chloride 2.2U mg/Kg A bl

‘Indicates change as the result of report review.
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SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0903729 SA206-30B Total organic carbon 290U mg/Kg A bl

R0903729 RSAL4-28B Total organic carbon 300U mg/Kg A bl

Tronox LLC Facility, 2009 Phase B Investigation, Henderson, Nevada 
Wet Chemistry - Field Blank Data Qualification Summary - SDG R0903729

SDG Sample Analyte
Modified Final 
Concentration AorP Code

R0903729 SA206-0.5B Chloride 409J+ mg/Kg A bf
Nitrate as N 7.77J+ mg/Kg
Sulfate 475J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0903729 SA206-1 OB Chloride 880J+ mg/Kg A bf
Nitrate as N 2.71J+ mg/Kg
Surfactants 2.2U mg/Kg

R0903729 SA206-25B Nitrate as N 2.04J+ mg/Kg A bf
Surfactants 3.9U mg/Kg

R0903729 SA206-30B Total organic carbon 290U mg/Kg A bf
Nitrate as N 1.68J+ mg/Kg
Surfactants 3.3U mg/Kg

R0903729 RSAK4-10B Nitrate as N 14.8J+ mg/Kg A bf
Surfactants 2.2U mg/Kg

R0903729 RSAK4-20B Chloride 336J+ mg/Kg A bf
Nitrate as N 2.52J+ mg/Kg
Surfactants 2.2U mg/Kg

R0903729 RSAK4-31B Chloride 284J+ mg/Kg A bf
Nitrate as N 4.20J+ mg/Kg

R0903729 RSAL4-0.5B Chloride 195J+ mg/Kg A bf
Nitrate as N 9.93J+ mg/Kg
Sulfate 276J+ mg/Kg
Surfactants 2.1 U mg/Kg

R0903729 RSAL4009-0.5B Chloride 197J+ mg/Kg A bf
Nitrate as N 9.91 J+ mg/Kg
Sulfate 268J+ mg/Kg
Surfactants 2.1 U mg/Kg

‘Indicates change as the result of report review.
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Revision 1

SDG Sample Analyte
Modified Final 
Concentration A or P Code

R0903729 RSAL4-108 Chloride 409J+ mg/Kg A bf
Nitrate as N 7.30J+ mg/Kg
Sulfate 163J+ mg/Kg
Surfactants 2.2U mg/Kg

R0903729 RSAL4-28B Total organic carbon 300U mg/Kg A bf
Chloride 553J+ mg/Kg
Nitrate as N 5.27J+ mg/Kg
Surfactants 3.7Umg/Kg

R0903729 SA100-10B Nitrate as N 2.01J+ mg/Kg A bf
Surfactants 2.2U mg/Kg

R0903729 SA100-30B Nitrate as N 2.85J+ mg/Kg A bf
Surfactants 3.1 U mg/Kg

R0903729 SA69-0.5B Chloride 4.3J+ mg/Kg A bf
Nitrate as N 1.42J+ mg/Kg
Sulfate 175J+ mg/Kg
Surfactants 2.2U mg/Kg

R0903729 SA69-10B Chloride 2.2J+ mg/Kg A bf
Nitrate as N 1.15J+ mg/Kg
Sulfate 102J+ mg/Kg
Surfactants 2.2Umg/Kg

R0903729 SA69-29B Chloride 278J+ mg/Kg A bf
Nitrate as N 7.36J+ mg/Kg
Surfactants 3.0U mg/Kg

‘Indicates change as the result of report review.
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Tronox Northgate Henderson
LDC #: 21495L6
SDG #: R0903729

VALIDATION COMPLETENESS WORKSHEET
Stage 2B

Date:

Laboratory: Columbia Analytical Services
Page: f of

Reviewer:__^
2nd Reviewer:

r
METHOD: (Analyte! Alkalinity (SM2320BL Ammonia-N (ERA Method 350.11. Bromide. Chloride. Nitrate-N. Sulfate (ERA
SW846 Method 9056!. Nitrite-N (ERA Method 353.2!. Chlorate (ERA Method 300.1!. Cyanide (ERA SW846 Method 9012AL 
Hexavalent Chromium (ERA SW846 Method 7199!. pH (ERA SW846 Method 9045D!. Surfactants (SM5540C!. Perchlorate
(ERA Method 314.0). 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 Aroa (TnmmAnts

1. Technical holding times A Sampling dates: 0/° 6 *? fo ll^A

Ha. Initial calibration A'v
'l > ’ > ' / ]

Mb. Calibration verification

III. Blanks

IV Surrogate A-,
V Matrix Spike/Matrix Spike Duplicates

VI. Duplicates /V LVlJL-ix. ^ ’

VII. Laboratory control samples Pr
VIII. Sample result verification N

IX. Overall assessment of data h
X. Field duplicates

('
sw (8,9)

XI. Field blanks FB=FB072109-SO (SDG: R0904016)

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 SA206-0.5B 11 RSAL4-28B 21 31
2 SA206-10B 12 SA100-10B 22 32

3 SA206-25B 13 SA100-30B 23 33
4 SA206-30B 14 SA69-0.5B 24 34

5 RSAK4-10B 15 SA69-10B 25 35
6 RSAK4-20B 16 SA69-29B 26 36
7 RSAK4-31B 17 SA206-30BMS 27 37

8 RSAL4-0.5B 18 SA206-30BMSD 28 38
9 RSAL4009-0.5B 19 SA206-30BDUP 29 39
10 RSAL4-10B 20 30 40

Notes:

21495L6W.wpd



LDC VALIDATION FINDINGS WORKSHEET
SDG #: Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:__(of j
Reviewer:. 

2nd reviewer:

fiamnlp ID lUIatriv Paramptar

14V fAlk pH Br Cl NO, NO, SO. NH, TOC CN Cr®+ T-P MBAs) IDS TSS Cond /6lO, CIO.l---- 1H— --------- r—
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,

n^l'H^ Aik pH Br Cl NO, NO, SO, NH, TOC CN Cr6* T-P MBAS TDS TSS Cond 6iol

( 11 1
1

1 ft pH(Br)l9 l|o)(NO^(SO) |(ihJtO^ bVfcAT-^MB^S TDS TSS Cond CIO, CIO,
y /a IpH® (S)/Not (N^, &)(nQ Jo^ St)©+lr^MBA^> TDS TSS Cond CIO, CIO,

^ S Vy' V' ->■ ^ -—L  —p
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 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 Ci®* 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 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 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 Cf* 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,

Comments:
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VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:J_of/
Reviewer: ^-----

2nd Reviewer:
Inorganics, Method See Cover 

N NA
NA

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

Analyte

Concentration (mg/Kg)
RPD (s50) Difference Limits

Qualification 
(Parent only)8 9

Total Alkalinity 252 263 4

Bicarbonate Alkalinity 245 256 4

Carbonate Alkalinity 6 7 1 (s21)

Chloride 195 197 i

Nitrate as N 9.93 9.91 0

pH (pH Units) 8.73 8.75 0

Sulfate 276 268 3

Surfactants 1.3 1.2 0.1 (s2.1)

TOC 980 860 120 (s310)

Total Phosphorus 855 928 8

Chlorate (ug/Kg) 2070 2340 12

Perchlorate (ug/Kg) 91600 82400 11

V:\FIELD DUPLICATES\FDJnorganic\21495L6.wpd




