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Introduction

This data review covers 12 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.
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The following are definitions of the data qualifiers:

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

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

IV. Blanks

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

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Aluminum 1.1 mg/Kg All samples in SDG K0806117
Calcium 2.5 mg/Kg
Manganese 0.08 mg/Kg
Tin 3.1 mg/Kg
Tungsten 0.093 mg/Kg

ICB/CCB Calcium 20.0 ug/L SA207-0.5B
SA207-10B

ICB/CCB Beryllium 0.015 ug/L All samples in SDG K0806117
Barium 2.0 ug/L
Boron 5.0 ug/L
Chromium 0.09 ug/L
Silver 0.014 ug/L
T ungsten 0.138 ug/L

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

Concentration
Modified Final 
Concentration

SA207-0.5B Tin 3.8 mg/Kg 12.5U mg/Kg

SA207-1 OB Tin 3.0 mg/Kg 10.4U mg/Kg

SA207-20B Tin 3.1 mg/Kg 10.3U mg/Kg

SA207-30B Tin 2.8 mg/Kg 11.21) mg/Kg

SA207-40B Tin 3.4 mg/Kg 11,3U mg/Kg

SA181-0.5B Tin 3.0 mg/Kg 10.7U mg/Kg

SA181-1 OB Tin 3.2 mg/Kg 10.7U mg/Kg

SA181-20B Tin 2.9 mg/Kg 10.5U mg/Kg

SA181-30B Tin 2.8 mg/Kg 10.4U mg/Kg

SA181-35B Tin 3.2 mg/Kg 11,9U mg/Kg

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met.

The criteria for analysis were met,

VI. Matrix Spike Analysis

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:

Spike ID 
(Associated
Samples) Analyte %R (Limits) Flag AorP

SA207-30BMS Antimony 35.4 (75-125) J- (all detects) A
(All samples in SDG K0806117) Manganese 47.4 (75-125) UJ (all non-detects)

Tungsten 59.5 (75-125)

SA207-30BMS Strontium 159.8 (75-125) J+ (all detects) A
(All samples in SDG K0806117)
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VII. Duplicate Sample Analysis

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 AorP

SA207-30BDUP 
(All samples in
SDG K0806117)

Barium
Lead
Manganese
Silver
Strontium

24.6 (<20)
22 (<20)

43.5 (<20)

58.9 (<20)
0.059 mg/Kg (<0.022)

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

A

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

All internal standard percent recoveries (%R) were within QC limits.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag A or P

SA207-30BL Nickel 19 (<10) All samples in SDG
K0806117

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

A

XII. Sample Result Verification and Project Quantitation Limit

All sample result verifications were acceptable.

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

All samples in SDG K0806117 All analytes reported below the PQL. J (all detects) A

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG K0806117

SDG Sample Analyte Flag AorP Reason (Code)

K0806117 SA207-0.5B
SA207-1 OB
SA207-20B
SA207-30B
SA207-40B
SA161-0.5B
SA181 -1 OB
SA181-20B
SA181 -SOB
SA181-35B

Antimony
Manganese
Tungsten

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

A Matrix spike analysis
(%R) (m)

K0806117 SA207-0.5B
SA207-1 OB
SA207-20B
SA207-30B
SA207-40B
SA181-0.5B
SA181 -1 OB
SA181-20B
SA181 -SOB
SA181-35B

Strontium J+ (all detects) A Matrix spike analysis 
(%R) (m)

K0806117 SA207-0.5B
SA207-1 OB
SA207-20B
SA207-30B
SA207-40B
SA181-0.5B
SA181-1 OB
SA181-20B
SA181-SOB
SA181-358

Barium
Lead
Manganese
Strontium

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

A Duplicate sample 
analysis (RPD) (Id)

K0806117 SA207-0.5B
SA207-1 OB
SA207-20B
SA207-30B
SA207-40B
SA181-0.5B
SA181-1 OB
SA181-20B
SA181-SOB
SA181-35B

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

A Duplicate sample 
analysis (Difference) (Id)

K0806117 SA207-0.5B
SA207-1 OB
SA207-20B
SA207-30B
SA207-40B
SA181-0.5B
SA181-1 OB
SA181-20B
SA181-30B
SA181-35B

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

A ICP serial dilution (%D)
(sd)
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SDG Sample Analyte Flag AorP Reason (Code)

K0806117 SA207-0.5B
SA207-1 OB
SA207-20B
SA207-30B
SA207-40B
SA181-0.5B
SA181-10B
SA181-20B
SA181 -SOB
SA181-35B

All analytes reported below 
the PQL.

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

Tronox LLC Facility, 2008 Phase B investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG K0806117

SDG Sample Analyte
Modified Final 
Concentration A or P Code

K0806117 SA207-0.5B Tin 12.5U mg/Kg A bl

K0806117 SA207-1 OB Tin 10.4U mg/Kg A bl

K0806117 SA207-20B Tin 10.3U mg/Kg A bl

K0806117 SA207-30B Tin 11.21) mg/Kg A bl

K0806117 SA207-40B Tin 11,3U mg/Kg A bl

K0806117 SA181 -0.5B Tin 10.7U mg/Kg A bl

K0806117 SA181 -1 OB Tin 10.7U mg/Kg A bl

K0806117 SA181-20B Tin 10.5U mg/Kg A bl

K0806117 SA181-SOB Tin 10.4U mg/Kg A bl

K0806117 SA181-35B Tin 11.9U mg/Kg A bl

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG K0806117

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21258A4 VALIDATION COMPLETENESS WORKSHEET
SDG #: K0806117 Stage 4
Laboratory: Columbia Analytical Services

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

Date: S~tS<5? 
Page: Lof ^ 

Reviewer: CX2 
2nd Reviewer: ___

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

Validation Area Comments

I. Technical holding times 'A Sampling dates: Qt

II. ICP/MS Tune A

III. Calibration

IV. Blanks S\aJ

V. ICP Interference Check Sample (ICS) Analysis A

VI. Matrix Spike Analysis GW 'OOS

VII. Duplicate Sample Analysis

VIII. Laboratory Control Samples (LCS) /T t cs

IX. Internal Standard (ICP-MS) A

X. Furnace Atomic Absorption QC A/ \K’-y-e ri

XI. ICP Serial Dilution Sw

XII. Sample Result Verification

XIII. Overall Assessment of Data A

XIV. Field Duplicates N

XV Field Blanks N

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

Validated Samples^ .
rSoJ \S

1 SA207-0.5B 11 SA207-30BMS 21 31

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

3 SA207-20B 13 23 33

4 SA207-30B 14 24 34

5 SA207-40B 15 25 35

6 SA181-0.5B 16 26 36

7 SA181-10B 17 27 37

8
:

SA181-20B 18 28 38

9 SA181-30B' 19 29 39

10 SA181-35B 20 30 40

Notes:

21258A4W.wpd



LDC #: VALIDATION FINDINGS CHECKLIST
SDG #: i H

Page: 1 of^—-
Reviewer:

2nd Reviewer: .. ^

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

Validation Area I Yes | No NA Findings/Comments |

All technical holding times were met.

.Cooler temperature criteria was met. ....... ...... . .... _ . ..................... ..

Were all isotopes in the tuning solution mass resolution within 0.1 amu?

Were %RSD of isotopes in the tuning solution < 5%?

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

Were the proper number of standards used?

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

Were all initial calibration correlation coefficients > 0.995?

III. Blanks = -' .v >'J! 'r-" ='■ ^ '■ ■ ■ ■ , ~ '
":’V' ‘ -J?:

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

Was there contamination in the method blanks? If yes, please see the Blanks
validation completeness worksheet. ____ _ ___ _____

Were ICP interference check samples performed daily?

Were the AB solution percent recoveries (%R) with the 80-120% QC limits?
' -ytV' -

IV. MatfespjiieMMaxlsci^upiBesL!^-■WsM

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

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

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

Was an LCS anaylzed for this SDG?

Was an LCS analyzed per extraction batch?

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

MET-SW_6020_tune.wpd version 1.0



VALIDATION FINDINGS CHECKLISTLDC #;
SDG #: K&kOhWn

Page:
Reviewer: <2-^~ 

2nd Reviewer:" —

] Validation Area Yes No NA Findings/Comments

If MSA was oerformed. was the correlation coefficients > 0.995?
'

Do all applicable analvsies have duplicate iniections? fLevel IV onlv)
-

For sample concentrations > RL, are applicable duplicate injection RSD values < 
20%? fLevel IV onlvi

-

\A/ara anaUftir'al crtiUa rar'AX/ariac turithin fha -1 Of? iimitc'?

MUafcSaaSni&bn ''' ; ■ -
i,-* V* ^ 'r ‘ ' .* * -

"j* ^ U*1** , -J, ‘ „

Was an ICP serial dilution analvzed if analvte concentrations were > SOX the IDL? S'

Were all percent differences f%Dsl < 10%?

Was there evidence of negative interference? If yes, professional judgement will be 
used to oualifv the data.

VIII 1 t IS "j d CPASW846M th dSrVo' ' ' mmM

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

If the %Rs were outside the criteria, was a reanalvsis performed?

|l> Ren om Qua'ity Assurance and Quality Control - 'Msm

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?
7^

X.Sample;Resu(t:Verification' * *■ ■>’ ■ ■ .» .................... r-:., v * u ||

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

-

Xi. Overall assessfnent-VKdata -> "7** " 7 ,. f jSv

Overall assessment of data was found to be acceptable.

XII.'Field'duplicbtf S -. ^ V f -V* ' ■■■■■■

Field duplicate pairs were identified in this SDG. ~

Target analytes were detected in the field duplicates. -

XIII. Field blanksv;*‘. ■> «'{'ii" v- -

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks.

MET-SW_6020_tune.wpd version 1.0



LDC #: 21258A4 
SDG #: K0806117

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

Page:_ lr >

Reviewer: 
2nd reviewer:

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

I-IO So^ "Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn^>

a:-i sl Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Fig, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Sh Ac Ra Ro R TH C.a C.r C.n Pi i Fe Ph Mn Mn Mn Hn Mi Pt K Rp An Ma Rr Tl Rn Ti W I I V 7n

AdaIvcIq MpthrwH

ICP ^o:i 'Aftsb, Asdsa) Be(1i?)Cd,(Ca^Cr,(Co, Cu, Fe^PbrMg.lMo.fVIn^Hg, Ni, Pt.MSe, AglNa, Sr)TI,(Sn, Ti>V, uTvTzrT

ICP-MS Al.<gferfo BdfH, B/’CcD Ca(ci)co, Cu, Fe,(pQ Mg,® Mn, Hg/liiffPt) K.fSe^m Na, SiffTUSn, Ti,(^M5)v, Zn

GFAA Al, Sb, As, Ba, Be^. Cd. Ca. Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Comm Mercury by CVAA if performed

Tronox_SR.wpd
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In. Vol. = Initial volume (ml) or weight (G) 
Oil = Dilution factor
%S = Decimal percent solids

Recalculation: / "N y "N /

e, ooic3"z_k<2j

Sample ID Analyte

Reported
Conoontrotion

<'m£r/&r )

Calculated
Concent ralion

(tA^rlW)
Acceptable

(Y/N)

4 M Tiqft
■ ■■■ 1 l LV

1

S.h Q, \ L) 0. i 5
'ZUT-

\0(b icpo

0.315 <^.3 iL>

Cd 0-0^

Ccx \ SQncxb l <,^030

CL/ °\n^ q.q ^
Co H. 5.69

Co '55.5 5?5.?5
Fe nnioO

<?b ^>n\ r*>.n\
'Tj^oocD

0.004

A/; c. s 1 s.$

IF 15MD

0.0^%
A/^

<6c IYI0 A

n 0,05^

RECALC.4S2



LDC #: tvLSfrAM

SDG #: f<0<iP6\\l
VALIDATION FINDINGS WORKSHEET 

Sample Calculation Verification
Page;..aiA

Reviewer:
2nd reviewer: ^__/

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

Rtease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
/¥'. N N/A Have results been reported and calculated correctly?

N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP?
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LDC Report# 21258B4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

July 1 through July 2, 2008

August 21, 2009

Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0806119

Sample Identification

M-78B
M-55B
M-55DB
EB070208GW1
M-65B
M-78BMS
M-78BDUP
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Introduction

This data review covers 7 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
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.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

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

IV. Blanks

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

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Boron 4.4 ug/L All samples in SDG K0806119
Copper 1.8 ug/L
Lead 0.089 ug/L
Magnesium 6.9 ug/L
Molybdenum 1.3 ug/L
Sodium 128 ug/L
Thallium 0.186 ug/L
Zinc 0.7 ug/L

ICB/CCB Aluminum 4.0 ug/L All samples in SDG K0806119
Antimony 0.014 ug/L
Boron 10.0 ug/L
Barium 2.0 ug/L
Cobalt 0.4 ug/L
Copper 2.1 ug/L
Lead 0.012 ug/L
Magnesium 3.3 ug/L
Sodium 144 ug/L
Thallium 0.016 ug/L
T ungsten 0.1 ug/L

ICB/CCB Strontium 0.3 ug/L M-78B
M-55B
M-55DB
M-65B
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Arsenic 1.4 ug/L EB070208GW1
Strontium 0.4 ug/L

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

Reported Modified Final
Sample Analyte Concentration Concentration

M-78B Antimony 0.271 ug/L 0.500U ug/L
Cobalt 0.8 ug/L 10.0U ug/L
Zinc 1.6 ug/L 10.0U ug/L

M-55B Antimony 0.246 ug/L 0.500U ug/L
Cobalt 0.6 ug/L 10.0U ug/L
Zinc 0.8 ug/L 10. OU ug/L

M-55DB Antimony 0.246 ug/L 0.500U ug/L
Cobalt 1.0 ug/L 10.0U ug/L
Zinc 1.0 ug/L 10.0U ug/L

EB070208GW1 Aluminum 9.7 ug/L 50.0U ug/L
Boron 35.6 ug/L 50.OU ug/L
Copper 1.8 ug/L 10.0U ug/L
Thallium 0.186 ug/L 0.200U ug/L
Tungsten 0.4 ug/L 1 .OU ug/L
Zinc 3.3 ug/L 10.0U ug/L
Arsenic 1.5 ug/L 2.0U ug/L
Strontium 1.6 ug/L 10.0U ug/L

M-65B Aluminum 38.2 ug/L 50. OU ug/L
Antimony 0.264 ug/L 0.500U ug/L
Cobalt 0.3 ug/L 10.0U ug/L
Copper 2.6 ug/L 10.0U ug/L
T ungsten 0.8 ug/L 1 .OU ug/L
Zinc 1.2 ug/L 10.0U ug/L

Sample EB070208GW1 was identified as an equipment blank. No metal contaminants 
were found in this blank with the following exceptions:
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Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB070208GW1 7/27/08 Aluminum 9.7 ug/L M-65B
Arsenic 1.5 ug/L
Boron 35.6 ug/L
Calcium 102 ug/L
Chromium 0.9 ug/L
Copper 1.8 ug/L
Iron 7.5 ug/L
Lead 0.256 ug/L
Magnesium 30.3 ug/L
Manganese 5.3 ug/L
Sodium 230 ug/L
Strontium 1.6 ug/L
Thallium 0.186 ug/L
Tungsten 0.4 ug/L
Zinc 3.3 ug/L

Sample FB062408GWarea1 (from SDG K0805722) was identified as a field blank. No 
metal contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB062408GWarea1 6/24/08 Arsenic 1.6 ug/L M-78B
Boron 49 ug/L M-55B
Calcium 12.0 ug/L M-55DB
Iron 2.9 ug/L M-65B
Magnesium 1.2 ug/L
Tungsten 0.4 ug/L

Sample PB061608B (from SDG K0805394) was identified as a pump blank. No metal 
contaminants were found in this blank with the following exceptions:

Pump Blank ID
Sampling

Date Analyte Concentration Associated Samples

PB061608B 6/16/08 Aluminum 37.6 ug/L M-78B
Barium 1.8 ug/L M-55B
Boron 39.6 ug/L M-55DB
Calcium 265 ug/L M-65B
Cobalt 0.4 ug/L
Copper 1.0 ug/L
Iron 57.4 ug/L
Lead 0.785 ug/L
Magnesium 63.1 ug/L
Manganese 55.6 ug/L
Molybdenum 1.2 ug/L
Nickel 0.6 ug/L
Sodium 83.5 ug/L
Strontium 1.4 ug/L
Titanium 2.8 ug/L
T ungsten 0.5 ug/L
Zinc 6.1 ug/L
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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

M-78B Cobalt 0.8 ug/L 10.0U ug/L
Lead 0.912 ug/L 0.912J+ ug/L
Manganese 60.5 ug/L 60.5 J+ ug/L
Titanium 1.7 ug/L 10.0U ug/L
Zinc 1.6 ug/L 10.0U ug/L

M-55B Cobalt 0.6 ug/L 10. OU ug/L
Lead 0.776 ug/L 0.776J+ ug/L
Manganese 40.3 ug/L 40.3J+ ug/L
Titanium 1.1 ug/L 10.0U ug/L
Zinc 0.8 ug/L 10.0U ug/L

M-55DB Cobalt 1.0 ug/L 10.0U ug/L
Lead 0.940 ug/L 0.940J+ ug/L
Manganese 39.9 ug/L 39.9 J+ ug/L
Titanium 0.8 ug/L 10.0U ug/L
Zinc 1.0 ug/L 10.0U ug/L

M-65B Aluminum 38.2 ug/L 50. OU ug/L
Copper 2.6 ug/L 10.0U ug/L
Lead 0.915 ug/L 0.915J+ ug/L
Manganese 11.2 ug/L 11.2 J+ ug/L
Tungsten 0.8 ug/L 1 .OU ug/L
Zinc 1.2 ug/L 10.0U ug/L

M-65B T ungsten 0.8 ug/L 1 .OU ug/L

M-65B Aluminum 38.2 ug/L 50.OU ug/L
Cobalt 0.3 ug/L 10.0U ug/L
Copper 2.6 ug/L 10.0U ug/L
Iron 33.0 ug/L 33.0J+ ug/L
Lead 0.915 ug/L 0.915J+ ug/L
Manganese 11.2 ug/L 11.2J+ ug/L
Titanium 5.2 ug/L 10.0U ug/L
Tungsten 0.8 ug/L 1 .OU ug/L
Zinc 1.2 ug/L 10.0U ug/L

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.
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VII. Duplicate Sample Analysis

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

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

All graphite furnace atomic absorption QC were within validation criteria.

XI. ICP Serial Dilution

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

XII. Sample Result Verification and Project Quantitation Limit

All sample result verifications were acceptable.

The QAPP PQLs were met with the following exceptions:

Sample Analyte Finding Criteria Flag A or P

All samples in SDG Selenium Laboratory reporting limit PQL should be reported at 5.0 None P
K0806119 reported at 6.0 ug/L. ug/L per the QAPP.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG K0806119 All analytes reported below the PQL. J (all detects) A

XIII. Overall Assessment of Data

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

Samples M-55B and M-55DB were identified as field duplicates. No metals were detected 
in any of the samples with the following exceptions:

Analyte

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags A or PM-55B M-55DB

Antimony 0.246 0.246 - 0 (<0.5) - -

Arsenic 92.5 89.8 - 2.7 (<20.0) - -

Barium 42.6 42.5 0 (<30) - - -

Boron 14600 14300 2 (<30) - - -

Calcium 509000 492000 3 (<30) - - -

Chromium 11600 11400 2 (<30) - - -

Cobalt 0.6 1.0 - 0.4 (£10.0) - -

Lead 0.776 0.940 - 0.164 (<0.200) - -

Magnesium 286000 277000 3 (<30) - - -

Manganese 40.3 39.9 1 (<30) - - -

Molybdenum 16.4 16.7 - 0.3 (<10.0) - -

Platinum 0.36 0.32 - 0.04 (<1.0) - -

Potassium 47200 46000 3 (<30) - - -

Selenium 9.7 9.2 - 0.5 (<50.0) - -

Sodium 1660000 1610000 3 (<30) - - -

Strontium 14700 14200 3 (<30) - - -

Thallium 0.573 0.476 - 0.097 (<0.200) - -

Titanium 1.1 0.8 - 0.3 (<10.0) - -

V:\LOGIN\TRONOXNG\21258B4.TR3 9



Analyte

Concentration (ug/L)
RPD

(Limits)
Difference

(Limits) Flags AorPM-55B M-55DB

T ungsten 2.5 2.4 - 0.1 (<1.0) - -

Uranium 47.1 47.0 0 (<30) - - -

Vanadium 45.1 44.9 0 (<30) - - -

Zinc 0.8 1.0 - 0.2 (<10.0) - -

V:\L0GIN\TR0N0XNG\21258B4.TR3 10



Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG K0806119

SDG Sample Analyte Flag Aor P Reason (Code)

K0806119 M-78B
M-55B
M-55DB
EB070208GW1
M-65B

Selenium None P Sample result verification

K0806119 M-78B
M-55B
M-55DB
EB070208GW1
M-65B

All analytes reported below 
the PQL.

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

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG K0806119

SDG Sample Analyte
Modified Final 
Concentration AorP Code

K0806119 M-78B Antimony 0.500U ug/L A bl
Cobalt 10.0U ug/L
Zinc 10.0U ug/L

K0806119 M-55B Antimony 0.500LI ug/L A bl
Cobalt 10. OU ug/L
Zinc 10.0U ug/L

K0806119 M-55DB Antimony 0.500U ug/L A bl
Cobalt 10.0U ug/L
Zinc 10.0U ug/L

K0806119 EB070208GW1 Aluminum 50.0U ug/L A bl
Boron 50.0U ug/L
Copper 10.0U ug/L
Thallium 0.200U ug/L
T ungsten 1.0U ug/L
Zinc 10.0U ug/L
Arsenic 2.0U ug/L
Strontium 10. OU ug/L

K0806119 M-65B Aluminum 50. OU ug/L A bl
Antimony 0.500U ug/L
Cobalt 10. OU ug/L
Copper 10.0U ug/L
T ungsten 1.0U ug/L
Zinc 10.0U ug/L

V:\LOGIN\TRONOXNG\21258B4.TR3 11



Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG K0806119

SDG Sample Analyte
Modified Final 
Concentration AorP Code

K0806119 M-78B Cobalt 10.0U ug/L A bp
Lead 0.912J+ ug/L
Manganese 60.5J+ ug/L
Titanium 10. OU ug/L
Zinc 10. OU ug/L

K0806119 M-55B Cobalt 10.0U ug/L A bp
Lead 0.776J+ ug/L
Manganese 40.3 J+ ug/L
Titanium 10.0U ug/L
Zinc 10.0U ug/L

K0806119 M-55DB Cobalt 10.0U ug/L A bp
Lead 0.940J+ ug/L
Manganese 39.9J+ ug/L
Titanium 10.0U ug/L
Zinc 10.0U ug/L

K0806119 M-65B Aluminum 50.OU ug/L A bp,be
Copper 10. OU ug/L
Lead 0.915 J+ ug/L
Manganese 11.2 J+ ug/L
Zinc 10.0U ug/L

K0806119 M-65B Tungsten 1 .OU ug/L A bp,bf,be

K0806119 M-65B Cobalt 10. OU ug/L A bp
Iron 33.0J+ ug/L
Titanium 10.0U ug/L

V:\LOGIN\TRONOXNG\21258B4.TR3 12



Tronox Northgate Henderson
LDC #: 21258B4
SDG#: K0806119
Laboratory: Columbia Analytical Services

VALIDATION COMPLETENESS WORKSHEET
Stage-2Bv^ 'Z_^>

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

Date:S~ 
Page: <-ofv 

Reviewer:
2nd Reviewer: L—

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

ValiHatirm Arp a Comments

1. Technical holding times Sampling dates: 7 l 1 J Cft '

II. ICP/MS Tune /A

III. Calibration /A

IV. Blanks fSu;

V. ICP Interference Check Sample (ICS) Analysis •sw'

VI. Matrix Spike Analysis A res

VII. Duplicate Sample Analysis /\ OuP

VIII. Laboratory Control Samples (LCS) A LC5

IX. Internal Standard (ICP-MS) N AJ(5\s€!-yjt'€cAxQ C

X. Furnace Atomic Absorption QC A
XI. ICP Serial Dilution A .

XII. Sample Result Verification

XIII. Overall Assessment of Data A

XIV. Field Duplicates SW C-z/bJ

XV Field Blanks SW
teObv- \sasosrz2^

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

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
IB = Trip blank 
EB = Equipment blank

Validated Sampl^^^y^

i M-78B 11 21 31

2 M-55B 12 22 32

3 M-55DB 13 23 33

4 EB070208GW1 14 24
,

34

5 M-65B 15 25 35

6 M-78BMS 16 26 36

7 M-78BDUP 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21258B4W.wpd



LDC#: 21258B4 VALIDATION FINDINGS WORKSHEET Page:^_of}_
SDG #: K0806119 Sample Specific Element Reference Reviewer: £U<L

2nd reviewer: v_ ^

Ali circled elements are applicable to each sample.

Sample
ID

Matrix Target Analyte List (TAL)

l-b
__-- ------ —— ---------------—---—----

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mp, Mo, Mn, Hq, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, ZrT;

vi^ "Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, ZrT>

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Sh Ac Rn Ro R Ha Hr Hr, r.u Ro Ph Mn Mn Mn Hn Mi Pt K Rn An Ma Rr Tl Rn Ti W 1 I \/ 7n

Anah/cic

ICP \J&>^ Sb^AsTBaTBe, B, Cd, Ca, Cr, Co, Cu, Fe^PbiMgTMoTwi^Hg/Ni) Pt, tfTSe, Ag, NaT§r)Tl]sn, ?i)W, U^AZn^

ICP-MS AI,^b)As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe,(^, Mg, Mo, Mn, Hq, NijfPfl K, Se, Ag, Na, Sr.dVSn, TiMO) V, Zn

GFAA Al, Sb,$s} Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Comments:

Tronox_SR.wpd
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LDC#: 21258B4
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (ERA Method 6020/6010/7000)

Yly NA Were field duplicate pairs identified in this SDG?
Y fi NA_ Were target analytes detected in the field duplicate pairs?

Page:___of '—~
Reviewer:

2nd Reviewer:

Concentration (ug/L) U30) (ug/L) (ug/L) Qualifications

Compound 2 3 RPD Difference Limits (Parent Only)

Antimony 0.246 0.246 0 (S0.5)

Arsenic 92.5 89.8 2.7 (<;20.0)

Barium 42.6 42.5 0

Boron 14600 14300 2

Calcium 509000 492000 3

Chromium 11600 11400 2

Cobalt 0.6 1.0 0.4 (<10.0)

Lead 0.776 0.940 0.164 (<0.200)

Magnesium 286000 277000 3

Manganese 40.3 39.9 1

Molybdenum 16.4 16.7 0.3 (<10.0)

Platinum 0.36 0.32 0.04 (sl-0)

Potassium 47200 46000 3

Selenium 9.7 9.2 0.5 (<50.0)

Sodium 1660000 1610000 3

Strontium 14700 14200 3

Thallium 0.573 0.476 0.097 (<0.200)

Titanium 1.1 0.8 0.3 (510.0)

Tungsten 2.5 2.4 0.1 (s1.0)



LDC#: 21258B4
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (ERA Method 6020/6010/7000)

Y N NA 
Y/N NA

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

Page—of___
Reviewer: CC^- 

2nd Reviewer:

Concentration (uq/L) (*30) (ug/L) (ug/L) Qualifications

Compound 2 3 RPD Difference Limits (Parent Only)

Uranium 47.1 47.0 0

Vanadium 45.1 44.9 0

Zinc 0.6 1.0 0.2 (<10.0)

V:\FIELD DUPUCATES\FDJnorganic\21258B4.wpd



LDC Report# 21258C4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

July 7 through July 8, 2008

September 2, 2009

Soil

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0806216

Sample Identification

SA67-.5B
SA67-10B
SA67-20B
SA67-30B
SA67-35B
RSAN2-0.5B
RSAN2-10B
RSAN2-20B
SA47-0.5B
SA47-10B
SA47-20B
SA47-30B
SA47-35B
SA183-0.5B
SA67-.5BMS
SA67-.5BDUP

V:\LOGIN\TRONOXNG\21258C4.TR3 1



Introduction

This data review covers 16 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

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

IV. Blanks

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

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Calcium 7.8 mg/Kg All samples in SDG K0806216
Copper 0.3 mg/Kg
Magnesium 1.1 mg/Kg
Manganese 0.04 mg/Kg
Tin 3.1 mg/Kg
Zinc 0.5 mg/Kg

ICB/CCB Antimony 0.04 ug/L All samples in SDG K0806216
Boron 5.0 ug/L
Barium 2.0 ug/L
Calcium 20.0 ug/L
T ungsten 0.10 ug/L

ICB/CCB Magnesium 4.0 ug/L SA67-.5B
SA67-10B
SA67-20B
RSAN2-0.5B
RSAN2-10B
RSAN2-20B
SA47-0.5B
SA47-10B
SA47-20B
SA183-0.5B
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Method Blank ID Analyte
Maximum

Concentration Associated Samples

ICB/CCB Magnesium 7.0 ug/L SA67-30B
SA67-35B
SA47-30B
SA47-35B

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

SA67-.5B Boron 3.1 mg/Kg 4.0U mg/Kg
Tin 3.0 mg/Kg 10.0U mg/Kg

SA67-10B Tin 3.2 mg/Kg 10.7U mg/Kg

SA67-20B Tin 3.2 mg/Kg 10.6U mg/Kg

SA67-30B Tin 3.4 mg/Kg 10.8U mg/Kg

SA67-35B Tin 2.8 mg/Kg 9.4U mg/Kg

RSAN2-0.5B Tin 3.0 mg/Kg 10.5U mg/Kg
T ungsten 0.16 mg/Kg 0.21 U mg/Kg

RSAN2-1 OB Tin 3.2 mg/Kg 10.7U mg/Kg
T ungsten 0.15 mg/Kg 0.21 U mg/Kg

RSAN2-20B Tin 3.2 mg/Kg 11,0U mg/Kg

SA47-0.5B Tin 3.2 mg/Kg 10.7U mg/Kg

SA47-1 OB Tin 3.2 mg/Kg 12.1U mg/Kg
Tungsten 0.22 mg/Kg 0.24U mg/Kg

SA47-20B Tin 3.0 mg/Kg 10.3U mg/Kg

SA47-30B Tin 3.4 mg/Kg 10.9U mg/Kg

SA47-35B Tin 2.9 mg/Kg 10.4U mg/Kg

SA183-0.5B Boron 3.0 mg/Kg 4.3U mg/Kg
Tin 3.4 mg/Kg 10.8U mg/Kg
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No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met with the following exceptions:

ICS ID Analyte %R (Limits)
Associated
Samples Flag AorP

ICSAB (7/31/08 17:35) Magnesium 18 (80-120) SA67-.5B
SA67-10B
SA67-20B
RSAN2-0.5B
RSAN2-10B 
RSAN2-20B 
SA47-0.5B
SA47-10B
SA47-20B
SA183-0.5B

None P

ICSAB (8/1/08 10:18) Magnesium 18 (80-120) SA67-30B
SA67-35B
SA47-30B
SA47-35B

None P

VI. Matrix Spike Analysis

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:

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

SA67-.5BMS Antimony 52.3 (75-125) J- (all detects) A
(All samples in SDG K0806216) UJ (all non-detects)

T ungsten 60.5 (75-125) J- (all detects)
UJ (all non-detects)

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions:
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DUP ID 
(Associated 
Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP

SA67-.5BDUP 
(All samples in
SDG K0806216)

Calcium

Silver

31.3 (<20)

0.031 mg/Kg (<0.025)

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

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

A

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICR Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag A or P

SA67-.5BL Iron 10.5 (<10) All samples in SDG J (all detects) A
Lead 46 (<10) K0806216 UJ (all non-detects)
Nickel 28 (<10)
Zinc 14.6 (<10)

XII. 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 K0806216 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.
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XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG K0806216

SDG Sample Analyte Flag A or P Reason (Code)

K0806216 SA67-.5B
SA67-10B
SA67-20B
SA67-30B
SA67-35B
RSAN2-0.5B
RSAN2-1 OB
RSAN2-20B
SA47-0.5B
SA47-10B
SA47-20B
SA47-30B
SA47-35B
SA183-0.5B

Magnesium None P ICP interference check 
sample analysis (%R)

K0806216 SA67-.5B
SA67-10B
SA67-20B
SA67-30B
SA67-35B
RSAN2-0.5B
RSAN2-1 OB
RSAN2-20B
SA47-0.5B
SA47-10B
SA47-20B
SA47-30B
SA47-35B
SA183-0.5B

Antimony

I ungsten

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

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

A Matrix spike analysis 
(%R) (m)

K0806216 SA67-.5B
SA67-10B
SA67-20B
SA67-30B
SA67-35B
RSAN2-0.5B
RSAN2-1 OB
RSAN2-20B
SA47-0.5B
SA47-10B
SA47-20B
SA47-30B
SA47-35B
SA183-0.5B

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

A Duplicate sample 
analysis (RPD) (Id)
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SDG Sample Analyte Flag AorP Reason (Code)

K0806216 SA67-.5B
SA67-10B
SA67-20B
SA67-30B
SA67-35B
RSAN2-0.5B
RSAN2-1 OB
RSAN2-20B
SA47-0.5B
SA47-1 OB
SA47-20B
SA47-30B
SA47-35B
SA183-0.5B

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

A Duplicate sample 
analysis (Difference) (Id)

K0806216 SA67-.5B
SA67-1 OB
SA67-20B
SA67-30B
SA67-35B
RSAN2-0.5B
RSAN2-1 OB
RSAN2-20B
SA47-0.5B
SA47-10B
SA47-20B
SA47-30B
SA47-35B
SA183-0.5B

Iron
Lead
Nickel
Zinc

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

A ICP serial dilution (%D)
(sd)

K0806216 SA67-.5B
SA67-10B
SA67-20B
SA67-30B
SA67-35B
RSAN2-0.5B
RSAN2-1 OB
RSAN2-20B
SA47-0.5B
SA47-10B
SA47-20B
SA47-30B
SA47-35B
SA183-0.5B

All analytes reported below 
the PQL

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

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG K0806216

Modified Final
SDG Sample Analyte Concentration AorP Code

K0806216 SA67-.5B Boron 4.0U mg/Kg A bl
Tin 10.0U mg/Kg

K0806216 SA67-10B Tin 10.7U mg/Kg A bl

V:\LOGIN\TRONOXNG\21258C4.TR3 10



SDG Sample Analyte
Modified Final 
Concentration AorP Code

K0806216 SA67-20B Tin 10.6U mg/Kg A bl

K0806216 SA67-30B Tin 10.8U mg/Kg A bl

K0806216 SA67-35B Tin 9.4U mg/Kg A bl

K0806216 RSAN2-0.5B Tin 10.5U mg/Kg A bl
T ungsten 0.21 U mg/Kg

K0806216 RSAN2-1 OB Tin 10.7U mg/Kg A bl
T ungsten 0.21 U mg/Kg

K0806216 RSAN2-20B Tin 11 .OU mg/Kg A bl

K0806216 SA47-0.5B Tin 10.7U mg/Kg A bl

K0806216 SA47-10B Tin 12.111 mg/Kg A bl
Tungsten 0.24U mg/Kg

K0806216 SA47-20B Tin 10.3U mg/Kg A bl

K0806216 SA47-30B Tin 10.9U mg/Kg A bl

K0806216 SA47-35B Tin 10.4U mg/Kg A bl

K0806216 SA183-0.5B Boron 4.3U mg/Kg A bl
Tin 10.8U mg/Kg

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG K0806216

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21258C4 VALIDATION COMPLETENESS WORKSHEET Pate^^cR
SDG #: K0806216 Stage 2B Page:_l_of\
Laboratory: Columbia Analytical Services Reviewer:

2nd Reviewer:
METHOD: Metals (ERA SW 846 Method 6010B/6020/7000)

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

X/aliHatirm Area nomments

I. Technical holding times A Sampling dates: t 7 lc>2 - l/SUrtK

II. ICP/MS Tune

III. Calibration

IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis SW

VI. Matrix Spike Analysis su m3

VII. Duplicate Sample Analysis Sw DciP
VIII. Laboratory Control Samples (LCS) A lcsT

IX. Internal Standard (ICP-MS) N Ab-i-sCvceujQi

X. Furnace Atomic Absorption QC At

XI. ICP Serial Dilution SW

XII. Sample Result Verification N

XIII. Overall Assessment of Data A

XIV. Field Duplicates

XV Field Blanks /V

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 -.SA&7fr:-5B SA&7-.S6 11 SA47-20B 21 rfcs\ 31

2 SA67-10B 12 SA47-30B 22 32

3 SA67-20B 13 SA47-35B 23 33

4 SA67-30B 14 SA183-0.5B 24 34

5 SA67-35B 15 SA6jl7-/).5BMS 25 35

6 RSAN2-0.5B 16 SA6^7-«f5BDUP 26 36

7 RSAN2-10B 17 27 37

8 RSAN2-20B 18 28 38

9 SA47-0.5B 19 29 39

10 SA47-10B 20 30 40

Notes:

21258C4W.wpd



LDC #: 21258C4 
SDG #: K0806216

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

Page:_
( A

Reviewer: C--QL., 
2nd reviewer:

All circled elements are applicable to each sample.

Sample
ID

Matrix Target Analyte List (TAL)

l'i4 ^fsiTAs, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn}

J\\, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, fiT"

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Rh Ac Ra Ro R P.H C.a C.r C.n Pi i Fa Ph Mn Mn Mn Mn Mi Pt K Sa An Ma Rr Tl Rn Ti W I I V 7n

Analx/QiQ MpfhnH

ICP ; ^bSb, As,(Ba! Befi^Cd/Ca)Cr,(C0, Cu, FepPb,(Mg?)Mo,(Mn] Hg, Ni, Pt, flOSe, Ag.lsiaT^lllSrrulw, 'dWTzxT,

ICP-MS t ^ AlifSM^ Ba^Be) B/£d)ca,(€r)co, Cu, Fe,{R>) Mq,(Q, Mn, Hg(Ni7pDK,(§e7Ag) Na, Sr/TDsn, Ti^wTCDv, Zn

GFAA
1 V S----- ------------------- N—^ ---^ ^ ^

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Commentgr""^Mercury by CVAA if performed

Tronox_SR.wpd
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LDC Report# 21258D4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

July 8 through July 11, 2008

August 17, 2009

Water

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0806221

Sample Identification

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

This data review covers 15 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

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

IV. Blanks

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

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Magnesium 3.1 ug/L All samples in SDG K0806221
Strontium 0.3 ug/L

ICB/CCB Antimony 0.030 ug/L All samples in SDG K0806221
Boron 7.6 ug/L
Iron 5.5 ug/L
Lead 0.009 ug/L
Magnesium 5.5 ug/L
Platinum 0.01 ug/L
Strontium 0.3 ug/L
Sodium 182 ug/L
Thallium 0.007 ug/L
Tungsten 0.1 ug/L

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-39B Antimony 0.145 ug/L 0.500U ug/L
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Reported Modified Final
Sample Analyte Concentration Concentration

M-69B Antimony 0.144 ug/L 0.500U ug/L
Lead 0.185 ug/L 0.200U ug/L
Thallium 0.118 ug/L 0.200U ug/L
T ungsten 0.5 ug/L 1 .OU ug/L

l-BB Antimony 0.117 ug/L 0.500U ug/L
Platinum 0.90 ug/L 1.00U ug/L
T ungsten 0.4 ug/L 1 .OU ug/L

M-96BF Antimony 0.337 ug/L 0.500U ug/L
Platinum 0.13 ug/L 1.00U ug/L

TR-4B Lead 0.095 ug/L 0.200U ug/L

M-48B Antimony 0.227 ug/L 0.500U ug/L
Lead 0.098 ug/L 0.200U ug/L

CLD3-RB Antimony 0.200 ug/L 0.500U ug/L

CLD1-RB Iron 12.6 ug/L 20.0U ug/L

M-123B Antimony 0.165 ug/L 0.500U ug/L
Thallium 0.066 ug/L 0.200U ug/L
Tungsten 0.5 ug/L 1.0U ug/L

M-124B Antimony 0.155 ug/L 0.500U ug/L
Tungsten 0.45 ug/L 1.0U ug/L

Sample FB062408GWarea1 (from SDG K0805722) was identified as a field blank. No 
metal contaminants were found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB062408GWarea1 6/24/08 Arsenic 1.6 ug/L All samples in SDG
Boron 49 ug/L K0806221
Calcium 12.0 ug/L
Iron 2.9 ug/L
Magnesium 1.2 ug/L
Tungsten 0.4 ug/L

Sample PB061608B (from SDG K0805394) was identified as a pump blank. No metal 
contaminants were found in this blank with the following exceptions:
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Pump Blank ID
Sampling

Date Analyte Concentration Associated Samples

PB061608B 6/16/08 Aluminum 37.6 ug/L M-39B
Barium 1.8 ug/L TR-2B
Boron 39.6 ug/L M-69B
Calcium 265 ug/L i-BB
Cobalt 0.4 ug/L M-96BF
Copper 1.0 ug/L M-48B
Iron 57.4 ug/L CLD3-RB
Lead 0.785 ug/L CLD1-RB
Magnesium 63.1 ug/L M-123B
Manganese 55.6 ug/L M-124B
Molybdenum 1.2 ug/L
Nickel 0.6 ug/L
Sodium 83.5 ug/L
Strontium 1.4 ug/L
Titanium 2.8 ug/L
Tungsten 0.5 ug/L
Zinc 6.1 ug/L

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

Reported Modified Final
Sample Analyte Concentration Concentration

M-39B Cobalt 0.5 ug/L 10.0U ug/L
Iron 25.9 ug/L 25.9 J+ ug/L
Lead 0.250 ug/L 0.250J+ ug/L
Manganese 3.4 ug/L 5.0U ug/L
Nickel 4.5 ug/L 20.OU ug/L
Titanium 3.3 ug/L 10.0U ug/L
Zinc 0.7 ug/L 10.0U ug/L

TR-2B Iron 297 ug/L 297J+ ug/L
Lead 0.250 ug/L 0.250J+ ug/L
Manganese 11.9 ug/L 11.9J+ ug/L
Molybdenum 8.8 ug/L 10.0U ug/L
Nickel 1.3 ug/L 20.OU ug/L
Titanium 9.8 ug/L 10.0U ug/L
Zinc 3.4 ug/L 10.0U ug/L

M-69B iron 37.8 ug/L 37.8J+ ug/L
Lead 0.185 ug/L 0.200U ug/L
Manganese 10.0 ug/L 10.0J+ ug/L
Titanium 0.9 ug/L 10.0U ug/L
T ungsten 0.5 ug/L 1.0U ug/L
Zinc 2.9 ug/L 10.0U ug/L

M-69B Tungsten 0.5 ug/L 1,0U ug/L
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Reported Modified Final
Sample Analyte Concentration Concentration

l-BB Aluminum 37.2 ug/L 50. OU ug/L
Cobalt 0.4 ug/L 10.0U ug/L
Iron 96.4 ug/L 96.4 J+ ug/L
Lead 0.359 ug/L 0.359J+ ug/L
Manganese 12.7 ug/L 12.7J+ ug/L
T ungsten 0.4 ug/L 1.0U ug/L
Zinc 5.6 ug/L 10.0U ug/L

l-BB T ungsten 0.4 ug/L 1 .OU ug/L

M-96BF Cobalt 1.2 ug/L 10.0U ug/L
Copper 1.2 ug/L 10.0U ug/L
Lead 1.350 ug/L 1.350J+ ug/L
Manganese 43.3 ug/L 43.3J+ ug/L
Nickel 2.1 ug/L 20.0U ug/L
Zinc 4.2 ug/L 10.0U ug/L

M-48B Aluminum 31.9 ug/L 50.0U ug/L
Cobalt 0.5 ug/L 10.0U ug/L
Lead 0.098 ug/L 0.200U ug/L
Manganese 35.7 ug/L 35.7J+ ug/L
Nickel 1.4 ug/L 20. OU ug/L
Zinc 3.8 ug/L 10.0U ug/L

CLD3-RB Aluminum 48.3 ug/L 50.0U ug/L
Lead 0.325 ug/L 0.325J+ ug/L
Manganese 3.5 ug/L 5.0U ug/L
Zinc 7.0 ug/L 10.0U ug/L

CLD1-RB Aluminum 28.7 ug/L 50.0U ug/L
Cobalt 3.0 ug/L 10.0U ug/L
Iron 12.6 ug/L 20.OU ug/L
Lead 0.311 ug/L 0.311J+ ug/L
Manganese 268 ug/L 268J+ ug/L
Nickel 4.9 ug/L 20.OU ug/L
Zinc 2.6 ug/L 10. OU ug/L

CLD1-RB Iron 12.6 ug/L 20.0U ug/L

M-123B Cobalt 0.6 ug/L 10.0U ug/L
Iron 108 ug/L 108J+ ug/L
Lead 0.231 ug/L 0.231 J+ ug/L
Manganese 49.0 ug/L 49.0J+ ug/L
Molybdenum 8.3 ug/L 10.0U ug/L
Titanium 4.5 ug/L 10. OU ug/L
T ungsten 0.5 ug/L 1.0U ug/L
Zinc 3.1 ug/L 10.0U ug/L

M-123 B T ungsten 0.5 ug/L 1.0U ug/L
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Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-124B Cobalt 0.3 ug/L 10.0U ug/L
Iron 296 ug/L 296J+ ug/L
Lead 0.327 ug/L 0.327J+ ug/L
Manganese 10.7 ug/L 10.7J+ ug/L
T ungsten 0.45 ug/L 1,0U ug/L
Zinc 3.2 ug/L 10.0U ug/L

M-124B T ungsten 0.45 ug/L 1,0U ug/L

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

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

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

All graphite furnace atomic absorption QC were within validation criteria.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:
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Diluted Sample Analyte %D (Limits) Associated Samples Flag A or P

M-96BFL Potassium 20 (<10) All samples in SDG J (all detects) A
K0806221 UJ (all non-detects)

XII. Sample Result Verification and Project Quantitation Limit

All sample result verifications were acceptable.

The QAPP PQLs were met with the following exceptions:

Sample Analyte Finding Criteria Flag A or P

All samples in SDG Selenium Laboratory reporting limit PQL should be reported at 5.0 None P
K0806221 reported at 6.0 ug/L. ug/L per the QAPP.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag A or P

All samples in SDG K0806221 All analytes reported below the PQL. J (all detects) A

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG K0806221

SDG Sample Analyte Flag AorP Reason (Code)

K0806221 M-39B
TR-2B
M-69B
l-BB
M-96BF
TR-4B
M-48B
CLD3-RB
CLD1-RB
M-123B
M-124 B

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

A ICP serial dilution (%D)
(sd)

K0806221 M-39B
TR-2B
M-69B
l-BB
M-96BF
TR-4B
M-48B
CLD3-RB
CLD1-RB
M-123B
M-124B

Selenium None P Sample result verification

K0806221 M-39B
TR-2B
M-69B
l-BB
M-96BF
TR-4B
M-48B
CLD3-RB
CLD1-RB
M-123 B
M-124 B

All analytes reported below 
the PQL

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

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG K0806221

SDG Sample Analyte
Modified Final 
Concentration AorP Code

K0806221 M-39B Antimony 0.500U ug/L A bl

K0806221 M-69B Antimony 0.500U ug/L A bl
Lead 0.200U ug/L
Thallium 0.200U ug/L
Tungsten 1.0U ug/L
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Modified Final
SDG Sample Analyte Concentration AorP Code

K0806221 l-BB Antimony 0.500U ug/L A bl
Platinum 1.00U ug/L
Tungsten 1.0U ug/L

K0806221 M-96BF Antimony 0.500U ug/L A bl
Platinum 1.00U ug/L

K0806221 TR-4B Lead 0.200U ug/L A bl

K0806221 M-48B Antimony 0.500U ug/L A bl
Lead 0.200U ug/L

K0806221 CLD3-RB Antimony 0.500U ug/L A bl

K0806221 CLD1-RB Iron 20.0U ug/L A bl

K0806221 M-123B Antimony 0.500U ug/L A bl
Thallium 0.200U ug/L
Tungsten 1 .OU ug/L

K0806221 M-124B Antimony 0.500U ug/L A bl
Tungsten 1 .OU ug/L

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG K0806221

SDG Sample Analyte
Modified Final 
Concentration AorP Code

K0806221 M-39B Cobalt 10.0U ug/L A bp
Iron 25.9J+ ug/L
Lead 0.250J+ ug/L
Manganese 5.0U ug/L
Nickel 20.OU ug/L
Titanium 10.0U ug/L
Zinc 10.0U ug/L

K0806221 TR-2B Iron 297J+ ug/L A bp
Lead 0.250J+ ug/L
Manganese 11.9J+ ug/L
Molybdenum 10.0U ug/L
Nickel 20. OU ug/L
Titanium 10.0U ug/L
Zinc 10.0U ug/L
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SDG Sample Analyte
Modified Final 
Concentration AorP Code

K0806221 M-69B Iron 37.8J+ ug/L A bp
Lead 0.200U ug/L
Manganese 10.0J+ ug/L
Titanium 10.0U ug/L
T ungsten 1.0U ug/L
Zinc 10.0U ug/L

K0806221 M-69B T ungsten 1 .OU ug/L A bf

K0806221 l-BB Aluminum 50. OU ug/L A bp
Cobalt 10.0U ug/L
Iron 96.4J+ ug/L
Lead 0.359J+ ug/L
Manganese 12.7J+ ug/L
T ungsten 1.0U ug/L
Zinc 10.0U ug/L

K0806221 l-BB Tungsten 1,0U ug/L A bf

K0806221 M-96BF Cobalt 10. OU ug/L A bp
Copper 10.0U ug/L
Lead 1.350J+ ug/L
Manganese 43.3 J+ ug/L
Nickel 20.0U ug/L
Zinc 10.0U ug/L

K0806221 M-48B Aluminum 50. OU ug/L A bp
Cobalt 10.0U ug/L
Lead 0.200U ug/L
Manganese 35.7J+ ug/L
Nickel 20. OU ug/L
Zinc 10.0U ug/L

K0806221 CLD3-RB Aluminum 50.OU ug/L A bp
Lead 0.325J+ ug/L
Manganese 5.0U ug/L
Zinc 10.0U ug/L

K0806221 CLD1-RB Aluminum 50. OU ug/L A bp
Cobalt 10.0U ug/L
Iron 20.0U ug/L
Lead 0.311J+ ug/L
Manganese 268J+ ug/L
Nickel 20. OU ug/L
Zinc 10.0U ug/L

K0806221 CLD1-RB Iron 20. OU ug/L A bf
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SDG Sample Analyte
Modified Final 
Concentration Aor P Code

K0806221 M-123B Cobalt 10.0U ug/L A bp
Iron 108J+ ug/L
Lead 0.231 J+ ug/L
Manganese 49.0J+ ug/L
Molybdenum 10.0U ug/L
Titanium 10.0U ug/L
Tungsten 1.0U ug/L
Zinc 10.0U ug/L

K0806221 M-123B Tungsten 1 .OU ug/L A bf

K0806221 M-124B Cobalt 10.0U ug/L A bp
Iron 296J+ ug/L
Lead 0.327J+ ug/L
Manganese 10.7J+ ug/L
T ungsten 1 .OU ug/L
Zinc 10.0U ug/L

K0806221 M-124B Tungsten 1,0U ug/L A bf
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Tronox Northgate Henderson
LDC #: 21258D4 VALIDATION COMPLETENESS WORKSHEET
sdg #: K0806221_______ Stage 2B
Laboratory: Columbia Analytical Services

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

Date:_______
Page: of1__

Reviewer: C 
2nd Reviewer: k /—

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

ValiHatirm Arpa Comments

I. Technical holding times A Sampling dates: 71 1 " 7 / \\ /

II. I CP/MS Tune A\

III. Calibration A]
IV. Blanks sv

V. ICP Interference Check Sample (ICS) Analysis

VI. Matrix Spike Analysis /A taS

VII. Duplicate Sample Analysis A
VIII. Laboratory Control Samples (LCS) A (X5
IX. Internal Standard (ICP-MS) N
X. Furnace Atomic Absorption QC A.
XI. ICP Serial Dilution SW

XII. Sample Result Verification

XIII. Overall Assessment of Data A
XIV. Field Duplicates A/
XV Field Blanks sw

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

1 M-39B 11 M-124B 21 31

2 TR-2B 12 M-96BFMS 22 32

3 M-69B 13 M-96BFDUP 23 33

4 l-BB 14 CLD3-RBMS 24 34

5 M-96BF 15 CLD3-RBDUP 25 35

6 TR-4B 16 26 36

7 M-48B 17 27 37

8 CLD3-RB 18 28 38

9 CLD1-RB 19 29 39

10 M-123B 20 30 40

Notes:

21258D4W.wpd



LDC #: 21258D4 VALIDATION FINDINGS WORKSHEET Page:J_of_i
SDG #: K0806221 Sample Specific Element Reference Reviewer: OR

2nd reviewer:

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

i-W vd 'Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl^rVnwTurvrZfl?

Al, Sb, As, Ba, Be, li, UO, Ua, (Jr, uo, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn^

ir-is.fi \ Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Rh Ac Ra Ro R Pa Pr Prv Pn Pa Ph Mn Mr. Mn Hn Mi Pt k- Ro An Ma Rr Tl Rn Ti W 1 I \/ 7n

Analwci« MothnH

ICP (Al)sb,^ Ba, Be, B, CdTCa, Cr, Co, Cu, F^ PbjMq, Mo, M?0Hq(fNi) Pt,'/k, Se, Aq, Na, S^TI.'fen, fi)W, U.^Tzn^

ICP-MS AI,(iR)As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, FefpS) Mq, Mo, Mn, Hq, Nif'PD K, Se, Aq, Na, Srfrl^Sn, Ti.CW^lbv, Zn

GFAA Al, Sb,$s) Ba, Be,"B7CdrCa^Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn
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LDC Report# 21258E4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

July 8 through July 9, 2008

September 3, 2009

Soil

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0806275

Sample Identification

SA183-10B SA183-10BDUP
SA183-10BD
SA183-20B
SA183-30B
SA183-33B
RSA04-0.5B
RSA04-10B
RSA04-20B
RSA04-30B
RSA04-36B
RSAN2-30B
RSAN2-30BD
RSAN2-35B
RSA02-0.5B
RSA02-10B
RSA02-20B
RSA02-20BD
RSA02-30B
RSA02-33B
SA183-1 DBMS
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Introduction

This data review covers 21 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\21258E4.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. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

ill. Calibration

An initial calibration was performed.

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

IV. Blanks

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

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Barium 0.2 mg/Kg All samples in SDG K0806275
Calcium 1.4 mg/Kg
Tin 3.0 mg/Kg
Titanium 0.06 mg/Kg
Zinc 0.5 mg/Kg

ICB/CCB Calcium 20.0 ug/L SA183-20B
SA183-33B
RSA04-0.5B
RSA04-10B
RSA04-20B
RSA04-30B
RSA04-36B
RSAN2-30B
RSAN2-30BD
RSAN2-35B
RSA02-0.5B
RSA02-10B
RSA02-20B
RSA02-20BD
RSA02-30B
RSA02-33B
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Magnesium 6.0 ug/L RSA02-0.5B
RSA02-1 OB
RSA02-20B
RSA02-20BD
RSA02-30B
RSA02-33B

ICB/CCB Mercury 0.020 ug/L SA183-1 OB
SA183-1OBD
SA183-20B
SA183-306
SA183-33B
RSA04-0.5B
RSA04-1 OB
RSA04-20B
RSA04-30B
RSA04-36B
RSAN2-30B
RSAN2-30BD
RSAN2-35B
RSA02-0.5B

ICB/CCB Boron 5.0 ug/L All samples in SDG K0806275
T ungsten 0.051 ug/L

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

Reported Modified Final
Sample Analyte Concentration Concentration

SA183-10B Boron 3.8 mg/Kg 4.2U mg/Kg
Mercury 0.007 mg/Kg 0.019U mg/Kg
Tin 2.9 mg/Kg 10.5U mg/Kg
T ungsten 0.19 mg/Kg 0.21 U mg/Kg

SA183-1 OBD Mercury 0.007 mg/Kg 0.020U mg/Kg
Tin 3.0 mg/Kg 10.9U mg/Kg
T ungsten 0.17 mg/Kg 0.21 U mg/Kg

SA183-20B Mercury 0.011 mg/Kg 0.025U mg/Kg
Tin 3.4 mg/Kg 10.5U mg/Kg

SA183-3 OB Mercury 0.002 mg/Kg 0.019U mg/Kg
Tin 3.2 mg/Kg 11.7U mg/Kg

SA183-33B Mercury 0.004 mg/Kg 0.018U mg/Kg
Tin 3.4 mg/Kg 10.9U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

RSA04-0.5B Boron 3.6 mg/Kg 4.2U mg/Kg
Mercury 0.019 mg/Kg 0.020U mg/Kg
Tin 3.0 mg/Kg 10.5U mg/Kg

RSA04-1 OB Mercury 0.003 mg/Kg 0.016U mg/Kg
Tin 3.3 mg/Kg 10.9U mg/Kg
Tungsten 0.15 mg/Kg 0.22U mg/Kg

RSA04-20B Mercury 0.003 mg/Kg 0.019U mg/Kg
Tin 3.6 mg/Kg 12.2U mg/Kg

RSA04-30B Tin 2.9 mg/Kg 10.6U mg/Kg

RSA04-36B Mercury 0.006 mg/Kg 0.018U mg/Kg
Tin 3.3 mg/Kg 10.8U mg/Kg

RSAN2-30B Mercury 0.009 mg/Kg 0.020U mg/Kg
Tin 3.5 mg/Kg 11.611 mg/Kg

RSAN2-30BD Mercury 0.007 mg/Kg 0.018U mg/Kg
Tin 3.4 mg/Kg 11.2U mg/Kg

RSAN2-35B Mercury 0.007 mg/Kg 0.021 U mg/Kg
Tin 3.4 mg/Kg 10.8U mg/Kg
T ungsten 0.19 mg/Kg 0.22U mg/Kg

RSA02-0.5B Mercury 0.015 mg/Kg 0.016U mg/Kg
Tin 2.9 mg/Kg 10.7U mg/Kg

RSA02-1 OB Tin 3.1 mg/Kg 10.6U mg/Kg
Tungsten 0.16 mg/Kg 0.21 U mg/Kg

RSA02-20B Tin 3.2 mg/Kg 11,8U mg/Kg
Tungsten 0.20 mg/Kg 0.24U mg/Kg

RSA02-20BD Tin 3.6 mg/Kg 11.2U mg/Kg
Tungsten 0.21 mg/Kg 0.23U mg/Kg

RSA02-30B Tin 3.3 mg/Kg 10.7U mg/Kg
T ungsten 0.13 mg/Kg 0.21 U mg/Kg

RSA02-33B Tin 2.7 mg/Kg 10.3U mg/Kg
Tungsten 0.17 mg/Kg 0.21 U mg/Kg

No field blanks were identified in this SDG.

V:\LOGIN\TRONOXNG\21258E4.TR3 6



V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:

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

SA183-1 OEMS Antimony 50.5 (75-125) J- (all detects) A
(All samples in SDG K0806275) UJ (all non-detects)

I ungsten 58.3 (75-125) J- (all detects)
UJ (all non-detects)

VII. Duplicate Sample Analysis

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

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

SA183-1 OEMS Barium 21.0 (<20) _ J (all detects) A
(All samples in SDG K0806275) UJ (all non-detects)

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:
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Diluted Sample Analyte %D (Limits) Associated Samples Flag AorP

SA183-1OBL Cobalt 11.9 (<10) All samples in SDG J (all detects) A
Nickel 21 (£10) K0806275 UJ (all non-detects)
Zinc 16.3 (<10)

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG K0806275 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SA183-10B and SA183-1 OBD, samples RSAN2-30B and RSAN2-30BD, and 
samples RSA02-20B and RSA02-20BD were identified as field duplicates. No metals were 
detected in any of the samples with the following exceptions:

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flag A or PSA183-10B SA183-1 OBD

Aluminum 8160 11900 37 (<50) - - -

Antimony 0.11 0.08 - 0.03 (<0.05) - -

Arsenic 2.09 2.97 - 0.88 (<1.08) - -

Barium 158 263 50 (£50) - - -

Beryllium 0.442 0.504 13 (<50) - - -

Boron 3.8 7.2 - 3.4 (£10.9) - -

Cadmium 0.169 0.163 - 0.006 (£0.043) - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flag AorPSA183-10B SA183-1 OBD

Calcium 27400 49900 58 (<50) - J (all detects) A

Chromium 7.84 9.71 21 (<50) - - -

Cobalt 6.01 7.09 - 1.08 (£2.17) - -

Copper 16.5 17.3 5 (<50) - - -

Iron 16200 17600 8 (<50) - - -

Lead 9.92 8.99 10 (<50) - - -

Magnesium 7790 15500 66 (<50) - J (all detects) A

Manganese 406 398 2 (£50) - - -

Mercury 0.007 0.007 - 0 (<0.020) - -

Molybdenum 0.33 0.42 - 0.09 (£0.11) - -

Nickel 12.7 15.0 17 (<50) - - -

Potassium 1650 1980 - 330 (<435) - -

Silver 0.035 0.031 - 0.004 (<0.026) - -

Sodium 410 739 57 (£50) - J (all detects) A

Strontium 185 303 - 118 (<435) - -

Thallium 0.093 0.090 - 0.003 (<0.043) - -

Tin 2.9 3.0 - 0.1 (<10.9) - -

Titanium 815 851 4 (£50) - - -

Tungsten 0.19 0.17 - 0.02 (£0.43) - -

Uranium 1.100 2.200 67 (£50) - J (all detects) A
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flag AorPSA183-1 OB SA183-1 OBD

Vanadium 43.9 46.4 6 (<50) - - -

Zinc 29.6 31.9 7 (<50) - - -

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flag AorPRSAN2-30B RSAN2-30BD

Aluminum 25500 25200 1 (<50) - - -

Antimony 0.15 0.18 - 0.03 (£0.06) - -

Arsenic 20.9 19.5 7 (<50) - - -

Barium 252 578 79 (<50) - J (all detects) A

Beryllium 0.977 0.967 1 (<50) - - -

Boron 36.8 35.0 - 1.8 (£11.6) - -

Cadmium 0.234 0.223 - 0.011 (£0.046) - -

Calcium 7370 8000 8 (<50) - - -

Chromium 31.9 24.6 26 (<50) - - -

Cobalt 7.30 7.46 - 0.16 (£2.31) - -

Copper 19.0 19.0 0 (<50) - - -

Iron 19700 19700 0 (<50) - - -

Lead 12.7 12.4 2 (<50) - - -

Magnesium 51500 50200 3 (<50) - - -

Manganese 606 648 7 (<50) - - -

Mercury 0.009 0.007 - 0.002 (£0.020) - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flag A or PRSAN2-30B RSAN2-30BD

Molybdenum 1.20 1.17 3 (<50) - - -

Nickel 14.6 14.1 3 (<50) - - -

Platinum 0.03 0.03 - 0 (<0.23) - -

Potassium 5380 5390 0 (<50) - - -

Sodium 6150 5590 10 (<50) - - -

Strontium 143 155 - 12 (<462) - -

Thallium 0.327 0.318 3 (<50) - - -

Tin 3.5 3.4 - 0.1 (<11.6) - -

Titanium 955 984 3 (S50) - - -

Tungsten 0.69 0.76 - 0.07 (<0.46) - -

Uranium 4.100 3.900 5 (<50) - - -

Vanadium 46.2 47.9 4 (<50) - - -

Zinc 50.4 50.6 0 (<50) - - -

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flag A or PRSA02-20B RSA02-20BD

Aluminum 21200 18900 11 (<50) - - -

Antimony 0.11 0.12 - 0.01 (<0.06) - -

Arsenic 24.5 17.8 32 (<50) - - -

Barium 51.7 100 - 48.3 (<23.6) J (all detects) A

Beryllium 0.770 0.665 15 (<50) - - -
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Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flag A or PCompound RSA02-20B RSA02-20BD

Boron 30.8 25.4 - 5.4 (<11.8) - -

Cadmium 0.166 0.151 - 0.015 (<0.047) - -

Calcium 6400 15500 83 (<50) - J (all detects) A

Chromium 30.6 25.8 17 (<50) - - -

Cobalt 6.26 6.32 - 0.06 (<2.36) - -

Copper 15.3 16.7 9 (<50) - - -

Iron 18700 19600 5 (<50) - - -

Lead 11.0 9.75 12 (<50) - - -

Magnesium 41200 34400 18 (£50) - - -

Manganese 255 298 16 (<50) - - -

Mercury 0.002U 0.005 - 0.003 (<0.021) - -

Molybdenum 0.56 1.06 - 0.5 (<0.12) J (all detects) A

Nickel 12.0 12.7 6 (<50) - - -

Platinum 0.03 0.02U - 0.01 (<0.24) - -

Potassium 4580 4000 14 (<50) - - -

Sodium 1600 1640 2 (<50) - - -

Strontium 135 457 - 322 (<472) - -

Thallium 0.261 0.202 25 (<50) - - -

Tin 3.2 3.6 - 0.4 (<11.8) - -

Titanium 848 914 7 (<50) - - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flag A or PRSA02-20B RSA02-20BD

Tungsten 0.20 0.21 - 0.01 (<0.47) - -

Uranium 14 9.900 34 (<50) - - -

Vanadium 55.2 54.2 2 (<50) - - -

Zinc 40.7 37.4 8 (£50) - - -
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Tronox LLC Facility, 2008 Phase B investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG K0806275

SDG Sample Analyte Flag AorP Reason (Code)

K0806275 SA183-1 OB
SA183-1 OBD
SA183-20B
SA183-30B
SA183-33B
RSA04-0.5B
RSA04-1 OB
RSA04-20B
RSA04-30B
RSA04-36B
RSAN2-30B
RSAN2-30BD
RSAN2-35B
RSA02-0.5B
RSA02-1 OB
RSA02-20B
RSA02-20BD
RSA02-30B
RSA02-33B

Antimony

I ungsten

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

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

A Matrix spike analysis
(%R) (m)

K0806275 SA183-10B
SA183-1 OBD
SA183-20B
SA183-30B
SA183-33B
RSA04-0.5B
RSA04-1 OB
RSA04-20B
RSA04-30B
RSA04-36B
RSAN2-30B
RSAN2-30BD
RSAN2-35B
RSA02-0.5B
RSA02-1 OB
RSA02-20B
RSA02-20BD
RSA02-30B
RSA02-33B

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

A Duplicate sample 
analysis (RPD) (Id)
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SDG Sample Analyte Flag AorP Reason (Code)

K0806275 SA183-1 OB Cobalt J (all detects) A ICP serial dilution (%D)
SA183-1 OBD Nickel UJ (all non-detects) (sd)
SA183-20B
SA183-30B
SA183-33B
RSA04-0.5B
RSA04-1 OB
RSA04-20B
RSA04-30B
RSA04-36B
RSAN2-30B
RSAN2-30BD
RSAN2-35B
RSA02-0.5B
RSA02-1 OB
RSA02-20B
RSA02-20BD
RSA02-30B
RSA02-33B

Zinc

K0806275 SA183-1 OB All analytes reported below J (all detects) A Sample result verification
SA183-1 OBD
SA183-20B
SA183-30B
SA183-33B
RSA04-0.5B
RSA04-1 OB
RSA04-20B
RSA04-30B
RSA04-36B
RSAN2-30B
RSAN2-30BD
RSAN2-35B
RSA02-0.5B
RSA02-1 OB
RSA02-20B
RSA02-20BD
RSA02-30B
RSA02-33B

the PQL. (PQL) (sp)

K0806275 SA183-1 OB Calcium J (all detects) A Field duplicates (RPD)
SA183-1 OBD Magnesium J (all detects) (fd)

Sodium J (all detects)
Uranium J (all detects)

K0806275 RSAN2-30B Barium J (all detects) A Field duplicates (RPD)
RSAN2-30BD (fd)

K0806275 RSA02-20B Barium J (all detects) A Field duplicates
RSA02-20BD Molybdenum J (all detects) (Difference) (fd)

K0806275 RSA02-20B Calcium J (all detects) A Field duplicates (RPD)
RSA02-20BD (fd)
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG K0806275

SDG Sample Analyte
Modified Final 
Concentration AorP Code

K0806275 SA183-1 OB Boron 4.2U mg/Kg A bl
Mercury 0.019U mg/Kg
Tin 10.5U mg/Kg
T ungsten 0.21 U mg/Kg

K0806275 SA183-1 OBD Mercury 0.020U mg/Kg A bl
Tin 10.9U mg/Kg
Tungsten 0.21 U mg/Kg

K0806275 SA183-20B Mercury 0.025U mg/Kg A bl
Tin 10.5U mg/Kg

K0806275 SA183-30B Mercury 0.019U mg/Kg A bl
Tin 11,7U mg/Kg

K0806275 SA183-33B Mercury 0.018U mg/Kg A bl
Tin 10.91) mg/Kg

K0806275 RSA04-0.5B Boron 4.2U mg/Kg A bl
Mercury 0.020U mg/Kg
Tin 10.5U mg/Kg

K0806275 RSA04-1 OB Mercury 0.016U mg/Kg A bl
Tin 10.9U mg/Kg
Tungsten 0.22U mg/Kg

K0806275 RSA04-20B Mercury 0.019U mg/Kg A bl
Tin 12.2U mg/Kg

K0806275 RSA04-30B Tin 10.6U mg/Kg A bl

K0806275 RSA04-36B Mercury 0.018U mg/Kg A bl
Tin 10.8U mg/Kg

K0806275 RSAN2-30B Mercury 0.020U mg/Kg A bl
Tin 11.6U mg/Kg

K0806275 RSAN2-30BD Mercury 0.018U mg/Kg A bl
Tin 11.2U mg/Kg

K0806275 RSAN2-35B Mercury 0.021 U mg/Kg A bl
Tin 10.8U mg/Kg
Tungsten 0.22U mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration A or P Code

K0806275 RSA02-0.5B Mercury 0.016U mg/Kg A bl
Tin 10.7U mg/Kg

K0806275 RSA02-1 OB Tin 10.6U mg/Kg A bl
T ungsten 0.21 U mg/Kg

K0806275 RSA02-20B Tin 11,8U mg/Kg A bl
T ungsten 0.24U mg/Kg

K0806275 RSA02-20BD Tin 11.211 mg/Kg A bl
Tungsten 0.23U mg/Kg

K0806275 RSA02-30B Tin 10.7U mg/Kg A bl
T ungsten 0.21 U mg/Kg

K0806275 RSA02-33B Tin 10.3U mg/Kg A bl
T ungsten 0.21 U mg/Kg

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG K0806275

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21258E4 VALIDATION COMPLETENESS WORKSHEET
sdg #: KQ806275 Stage 2B
Laboratory: Columbia Analytical Services

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

Date: f? 
Page: <• of)

13t$

Reviewer:
2nd Reviewer: ---------

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

ValiHatinn Area Comments

I. Technical holding times A Sampling dates: -* 7 f Q / 0%,

II. ICP/MS Tune A
ill. Calibration a

IV. Blanks SvJ

V. ICR Interference Check Sample (ICS) Analysis

VI. Matrix Spike Analysis tpw

VII. Duplicate Sample Analysis sw

VIII. Laboratory Control Samples (LCS) lc5

IX. Internal Standard (ICP-MS) A/ AM fk

X. Furnace Atomic Absorption QC A/ A/m A c 7 G_d

XI. ICP Serial Dilution

XII. Sample Result Verification N

XIII. Overall Assessment of Data A
XIV. Field Duplicates sw

XV Field Blanks /V
■ ~ J - ' J ^

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

Validated Samples: 11
____________ 30,0

1 SA183-10B 11 RSAN2-30B 21 SA183-10BDUP 31

2 SA183-10BD 12 RSAN2-30BD 22 32

3 SA183-20B 13 RSAN2-35B 23 33

4 SA183-30B 14 RSA02-0.5B 24 34

5 SA183-33B 15 RSA02-1 OB 25 35

6 RSA04-0.5B 16 RSA02-20B 26 36

7 RSA04-10B 17 RSA02-20BD 27 37

8 RSA04-20B 18 RSA02-30B 28 38

9 RSA0^-30B 19 RSA02-33B 29 39

10 RSA04-36B 20 SA183-1 DBMS 30 40

Notes:

21258E4W.wpd



LDC #: 21258E4 
SDG #: K0806275

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

>Page:___of_
Reviewer:CJ^ 

2nd reviewer: L—

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

'ftTSb; As, Ba, Be, B, Cd, Ca, Cr, Co, Cu. Fe. Pb. Ma. Mo. Mn. Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, iTwTu, V,"Zn^

ocim
ja.------- ---------------------. "
.Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn":

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Sh A« Ra Rp R Hrl C.a C.r C.n P.ii Fp PH Mn Mn Mn Mn Mi Pt K Rp An Ma Rr Tl Rn Ti W 1 1 \/ 7n

Analucic MothnH

ICP Sb, As,(Ba}Be,fB}Cd,(Ca) Cr,(Co, Cu, Fe)PbjMq). Mo,1vin) Hq, Ni, Pt,/R)Se, Aq./NaTSi), Tl.TgrTTDw, U,A/7Zn':

ICP-MS Al.^b^ Ba,(§et B,(6cft Ca,(cF)Co, Cu, Fe,(pl)) Mo/mq) Mn, ^.(nUTr) K.CfeTAql Na, SrfrDsn, tCwToV, Zn

GFAA Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

('''R/ierComments: /^Tvlercurv by CVAA if performed
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LDC#: 21258E4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

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

n 1 t(->Page:___of_r_
Reviewer: r

2nd Reviewer: (x-—^

Concentration (mq/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 1 2 RPD Difference Limits (Parent Only)

Aluminum 8160 11900 37

Antimony 0.11 0.08 0.03 (50.05)

Arsenic 2.09 2.97 0.88 (51.08)

Barium 158 263 50

Beryllium 0.442 0.504 13

Boron 3.8 7.2 3.4 (510.9)

Cadmium 0.169 0.163 0.006 (50.043)

Calcium 27400 49900 58 Jdet/A fd

Chromium 7.84 9.71 21

Cobalt 6.01 7.09 1.08 (52.17)

Copper 16.5 17.3 5

Iron 16200 17600 8

Lead 9.92 8.99 10

Magnesium 7790 15500 66 Jdet/A fd

Manganese 406 398 2

Mercury 0.007 0.007 0 (50.020)

Molybdenum 0.33 0.42 0.09 (s0.11)

Nickel 12.7 15.0 17

Potassium 1650 1980 330 (5435)



LDC#: 21258E4 VALIDATION FINDINGS WORKSHEET Page: of
SDG#: See Cover___________ Field Duplicates Reviewer: Cj£-

2nd Reviewer: I ^
METHOD: Metals (EPA Method 6020/6010/7000)

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

Concentration (mg/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 1 2 RPD Difference Limits (Parent Only)

Silver 0.035 0.031 0.004 (<0.026)

Sodium 410 739 57 Jdet/A fd

Strontium 185 303 118 (<435)

Thallium 0.093 0.090 0.003 (< 0.043)

Tin 2.9 3.0 0.1 (s10.9)

Titanium 815 851 4

T ungsten 0.19 0.17 0.02 (<0.43)

Uranium 1.100 2.200 67 Jdet/A fd

Vanadium 43.9 46.4 6

Zinc 29.6 31.9 7

V:\FIELD DUPLICATES\FDJnorganic\21258E4.wpd



METHOD: Metals (EPA Method 6020/6010/7000)

f~YvN_NA_ Were field duplicate pairs identified in this SDG?
V vN NA Were target analytes detected in the field duplicate pairs?

LDC#: 21258E4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover___________ Field Duplicates

Page: 3 of^?
Reviewer: f 

2nd Reviewer: ^

Concentration (mg/Kg) <s50) (mg/Kg) (mg/Kg) Qualifications

Compound 11 12 RPD Difference Limits (Parent Only)

Aluminum 25500 25200 1

Antimony 0.15 0.18 0.03 (sO.06)

Arsenic 20.9 19.5 7

Barium 252 578 79 Jdet/A fd

Beryllium 0.977 0.967 1

Boron 36.8 35.0 1.8 (<11.6)

Cadmium 0.234 0.223 0.011 (£0.046)

Calcium 7370 8000 8

Chromium 31.9 24.6 26

Cobalt 7.30 7.46 0.16 (£2.31)

Copper 19.0 19.0 0

Iron 19700 19700 0

Lead 12.7 12.4 2

Magnesium 51500 50200 3

Manganese 606 648 7

Mercury 0.009 0.007 0.002 (£0.020 )

Molybdenum 1.20 1.17 3

Nickel 14.6 14.1 3

Platinum 0.03 0.03 0 (£0.23)



LDC#: 21258E4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover___________ Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

N NA 
N NA

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

Page: ^ of^
Reviewer:

2nd Reviewer:

Concentration (mg/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 11 12 RPD Difference Limits (Parent Only)

Potassium 5380 5390 0

Sodium 6150 5590 10

Strontium 143 155 12 (s462)

Thallium 0.327 0.318 3

Tin 3.5 3.4 0.1 (S11-6)

Titanium 955 984 3

Tungsten 0.69 0.76 0.07 (<0.46)

Uranium 4.100 3.900 5

Vanadium 46.2 47.9 4

Zinc 50.4 50.6 0



METHOD: Metals (EPA Method 6020/6010/7000)

LDC#: 21258E4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover___________ Field Duplicates

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

Concentration (mg/Kg) (sSO) (mg/Kg) (mg/Kg) Qualifications

Compound 16 17 RPD Difference Limits (Parent Only)

Aluminum 21200 18900 11

Antimony 0.11 0.12 0.01 (s0.06)

Arsenic 24.5 17.8 32

Barium 51.7 100 48.3 (S23.6) Jdet/A fd

Beryllium 0.770 0.665 15

Boron 30.8 25.4 5.4 (<11.8)

Cadmium 0.166 0.151 0.015 (£0.047)

Calcium 6400 15500 83 Jdet/A fd

Chromium 30.6 25.8 17

Cobalt 6.26 6.32 0.06 (£2.36)

Copper 15.3 16.7 9

Iron 18700 19600 5

Lead 11.0 9.75 12

Magnesium 41200 34400 18

Manganese 255 298 16

Mercury 0.002U 0.005 0.003 (£0.021)

Molybdenum 0.56 1.06 0.5 (£0.12) Jdet/A fd

Nickel 12.0 12.7 6

Platinum 0.03 0.02U 0.01 (£0.24)

Page:^_o^>
Reviewer:

2nd Reviewer: t ✓—



METHOD: Metals (EPA Method 6020/6010/7000)

LDC#: 21258E4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover___________ Field Duplicates

Page:
Reviewer:

2nd Reviewer:__i

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

Concentration (mg/Kg) (*50) (mg/Kg) (mg/Kg) Qualifications

Compound 16 17 RPD Difference Limits (Parent Only)

Potassium 4580 4000 14

Sodium 1600 1640 2

Strontium 135 457 322 (*472)

Thallium 0.261 0.202 25

Tin 3.2 3.6 0.4 (s11.8)

Titanium 848 914 7

Tungsten 0.20 0.21 0.01 (s0.47)

Uranium 14 9.900 34

Vanadium 55.2 54.2 2

Zinc 40.7 37.4 8



LDC Report# 21258F4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: Tronox LLC Facility, 2008 Phase 
Henderson, Nevada

Collection Date: July 10 through July 11, 2008

LDC Report Date: September 2, 2009

Matrix: Soil

Parameters: Metals

Validation Level: Stage 2B

Laboratory: Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0806357

Sample Identification

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

RSAI7-32BDUP

Investigation,

V:\LOGIN\TRONOXNG\21258F4.TR3 1



Introduction

This data review covers 31 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\21258F4.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\21258F4.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

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

IV. Blanks

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

Method Blank ID Analyte
Maximum

Concentration Associated Samples

PB (prep blank) Aluminum 1.1 mg/Kg RSAL2-0.5B
Calcium 3.7 mg/Kg RSAL2-10B
Copper 0.2 mg/Kg RSAL2-20B
Magnesium 1.2 mg/Kg RSAL2-20BD
Manganese 0.60 mg/Kg RSAL2-30B
Mercury 0.009 mg/Kg RSAL2-37B
Nickel 0.11 mg/Kg RSAL2-40B
Tin 3.1 mg/Kg RSAK2-0.5B
Titanium 0.1 mg/Kg RSAK2-10B
Zinc 0.4 mg/Kg RSAK2-20B

RSAK2-20BD
RSAK2-30B
RSAK2-35B
RSAJ8-0.5B
RSAJ8-10B
RSAJ8-20B
RSAJ8-30B
RSAJ8-33B
RSAI7-0.5B
RSAI7-10B

V:\LOGIN\TRONOXNG\21258F4.TR3 4



Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Aluminum 0.8 mg/Kg RSAI7-20B
Beryllium 0.015 mg/Kg RSAI7-30B
Calcium 2.8 mg/Kg
Manganese 0.74 mg/Kg
Nickel 0.15 mg/Kg
Tin 3.0 mg/Kg
Tungsten 0.11 mg/Kg

ICB/CCB Boron 8.0 ug/L RSAI7-20B
Barium 2.0 ug/L RSAI7-30B
Calcium 30.0 ug/L
Copper 1.0 ug/L

PB (prep blank) Aluminum 0.8 mg/Kg RSAI7-32B
Calcium 6.9 mg/Kg
Copper 1.1 mg/Kg
Iron 2.4 mg/Kg
Manganese 0.80 mg/Kg
Nickel 0.14 mg/Kg
Tin 2.7 mg/Kg
Zinc 0.6 mg/Kg

ICB/CCB Boron 8.0 ug/L RSAI7-32B
Barium 2.0 ug/L
Calcium 10.0 ug/L

ICB/CCB T ungsten 0.10 ug/L RSAI7-10B
RSAI7-20B
RSAI7-30B
RSAI7-32B

ICB/CCB T ungsten 0.06 ug/L RSAL2-0.5B
RSAL2-10B
RSAL2-20B
RSAL2-20BD
RSAL2-30B
RSAL2-37B
RSAL2-40B
RSAK2-0.5B
RSAK2-10B
RSAK2-20B
RSAK2-20BD
RSAK2-30B
RSAK2-35B
RSAJ8-0.5B
RSAJ8-10B
RSAJ8-20B
RSAJ8-30B
RSAJ8-33B
RSAI7-0.5B

ICB/CCB Beryllium 0.012 ug/L RSAI7-1 OB
RSAI7-32B

V:\LOGIN\TRONOXNG\21258F4.TR3 5



Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Beryllium 0.018 ug/L RSAI7-20B
Nickel 0.18 ug/L RSAI7-30B
Thallium 0.008 ug/L

ICB/CCB Calcium 7.0 ug/L RSAL2-0.5B
RSAL2-10B
RSAL2-20B
RSAL2-20BD
RSAL2-30B

ICB/CCB Aluminum 8.0 ug/L RSAJ8-20B
Calcium 20.0 ug/L RSAJ8-30B
Iron 10.0 ug/L RSAJ8-33B
Magnesium 9.0 ug/L RSAI7-0.5B

RSAI7-1 OB

ICB/CCB Calcium 6.0 ug/L RSAL2-37B
RSAL2-40B
RSAK2-0.5B
RSAK2-1 OB
RSAK2-20B
RSAK2-20BD
RSAK2-30B
RSAK2-35B
RSAJ8-0.5B
RSAJ8-1 OB

ICB/CCB Barium 1.0 ug/L RSAI7-0.5B
RSAI7-10B

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

RSAL2-0.5B Tin 2.9 mg/Kg 10.1U mg/Kg

RSAL2-1 OB Mercury 0.005 mg/Kg 0.019U mg/Kg
Tin 3.1 mg/Kg 10.7U mg/Kg
T ungsten 0.17 mg/Kg 0.21 U mg/Kg

RSAL2-20B Mercury 0.012 mg/Kg 0.019U mg/Kg
Tin 3.4 mg/Kg 11,3U mg/Kg

RSAL2-20BD Mercury 0.010 mg/Kg 0.020U mg/Kg
Tin 3.4 mg/Kg 11.1U mg/Kg

V:\LOGIN\TRONOXNG\21258F4.TR3 6



Reported Modified Final
Sample Analyte Concentration Concentration

RSAL2-30B Mercury 0.008 mg/Kg 0.020U mg/Kg
Tin 3.5 mg/Kg 10.8U mg/Kg
T ungsten 0.18 mg/Kg 0.22U mg/Kg

RSAL2-37B Mercury 0.008 mg/Kg 0.019U mg/Kg
Tin 3.3 mg/Kg 10.7U mg/Kg

RSAL2-40B Mercury 0.005 mg/Kg 0.019U mg/Kg
Tin 3.2 mg/Kg 10.3U mg/Kg
Tungsten 0.19 mg/Kg 0.21 U mg/Kg

RSAK2-0.5B Mercury 0.018 mg/Kg 0.020U mg/Kg
Tin 3.0 mg/Kg 10.0U mg/Kg

RSAK2-1 OB Mercury 0.007 mg/Kg 0.020U mg/Kg
Tin 3.0 mg/Kg 10.5U mg/Kg
Tungsten 0.17 mg/Kg 0.21 U mg/Kg

RSAK2-20B Mercury 0.008 mg/Kg 0.020U mg/Kg
Tin 3.0 mg/Kg 10.6U mg/Kg
T ungsten 0.16 mg/Kg 0.21 U mg/Kg

RSAK2-20BD Mercury 0.006 mg/Kg 0.020U mg/Kg
Tin 3.0 mg/Kg 10.7U mg/Kg
Tungsten 0.13 mg/Kg 0.21 U mg/Kg

RSAK2-30B Mercury 0.009 mg/Kg 0.020U mg/Kg
Tin 3.2 mg/Kg 10.6U mg/Kg
Tungsten 0.20 mg/Kg 0.21 U mg/Kg

RSAK2-35B Mercury 0.005 mg/Kg 0.019U mg/Kg
Tin 4.7 mg/Kg 14.6U mg/Kg
Tungsten 0.13 mg/Kg 0.21 U mg/Kg

RSAJ8-0.5B Tin 3.5 mg/Kg 10.5U mg/Kg

RSAJ8-1 OB Mercury 0.009 mg/Kg 0.017U mg/Kg
Tin 3.1 mg/Kg 10.8U mg/Kg
Tungsten 0.10 mg/Kg 0.22U mg/Kg

RSAJ8-20B Mercury 0.013 mg/Kg 0.020U mg/Kg
Tin 3.4 mg/Kg 11.9U mg/Kg

RSAJ8-30B Mercury 0.005 mg/Kg 0.019U mg/Kg
Tin 3.1 mg/Kg 10.3U mg/Kg
T ungsten 0.20 mg/Kg 0.21 U mg/Kg
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Reported Modified Final
Sample Analyte Concentration Concentration

RSAJ8-33B Mercury 0.002 mg/Kg 0.019U mg/Kg
Tin 2.5 mg/Kg 10.2U mg/Kg

RSAI7-0.5B Mercury 0.013 mg/Kg 0.019U mg/Kg
Tin 3.0 mg/Kg 11.911 mg/Kg
Tungsten 0.18 mg/Kg 0.24U mg/Kg

RSAI7-1 OB Mercury 0.008 mg/Kg 0.020U mg/Kg
Tin 3.1 mg/Kg 10.8U mg/Kg
Tungsten 0.19 mg/Kg 0.22U mg/Kg

RSAI7-20B Tin 3.2 mg/Kg 10.3U mg/Kg
T ungsten 0.14 mg/Kg 0.21 U mg/Kg

RSAI7-30B Tin 3.4 mg/Kg 11,0U mg/Kg

RSAI7-32B Tin 2.9 mg/Kg 10.7U mg/Kg

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

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

RSAL2-0.5BMS Antimony 35.0 (75-125) J- (all detects) A
(RSAL2-0.5B UJ (all non-detects)
RSAL2-1 OB I ungsten 69.5 (75-125) J- (all detects)
RSAL2-20B
RSAL2-20BD
RSAL2-30B
RSAL2-37B
RSAL2-40B
RSAK2-0.5B
RSAK2-1 OB
RSAK2-20B
RSAK2-20BD
RSAK2-30B
RSAK2-35B
RSAJ8-0.5B
RSAJ8-1 OB
RSAJ8-20B
RSAJ8-30B
RSAJ8-33B
RSAI7-0.5B
RSAI7-1 OB)

UJ (all non-detects)

RSAI7-32BMS Antimony 26.1 (75-125) J- (all detects) A
(RSAI7-32B)

Tungsten 58.9 (75-125)
UJ (all non-detects)

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

SA48-0.5BMS Antimony 36.8 (75-125) J- (all detects) A
(RSAI7-20B UJ (all non-detects)
RSAI7-30B) T ungsten 58.2 (75-125) J- (all detects)

UJ (all non-detects)

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions:
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DUP ID 
(Associated
Samples) Analyte RPD (Limits) Difference (Limits) Flag A or P

RSAL2-0.5BDUP Beryllium 24 (<20) . _ J (all detects) A
(RSAL2-0.5B Cadmium - 0.102 mg/Kg (<0.04) UJ (all non-detects)
RSAL2-1 OB Chromium 22.4 (<20) -
RSAL2-20B Manganese 27.5 (<20) -
RSAL2-20BD Silver - 0.027 mg/Kg (<0.02)
RSAL2-30B
RSAL2-37B
RSAL2-40B
RSAK2-0.5B
RSAK2-1 OB
RSAK2-20B
RSAK2-20BD
RSAK2-30B
RSAK2-35B
RSAJ8-0.5B
RSAJ8-1 OB 
RSAJ8-20B 
RSAJ8-30B 
RSAJ8-33B 
RSAI7-0.5B
RSAI7-1 OB)

Thallium 0.098 mg/Kg (<0.040)

RSAI7-32BDUP Silver . 0.034 mg/Kg (<0.021) J (all detects) A
(RSAI7-32B) UJ (all non-detects)

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

V:\LOGiN\TRONOXNG\21258F4.TR3 10



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

RSAL2-0.5BL Cobalt 18.7 (<10) RSAL2-0.5B J (all detects) A
Nickel 21 (<10) RSAL2-10B UJ (all non-detects)
Zinc 18.2 (<10) RSAL2-20B

RSAL2-20BD
RSAL2-30B
RSAL2-37B
RSAL2-40B
RSAK2-0.5B
RSAK2-10B
RSAK2-20B
RSAK2-20BD
RSAK2-30B
RSAK2-35B
RSAJ8-0.5B
RSAJ8-10B
RSAJ8-20B
RSAJ8-30B
RSAJ8-33B
RSAI7-0.5B
RSAI7-10B

RSAI7-32BL Cobalt 23.1 (<10) RSAI7-32B J (all detects) A
Copper 13.3 (<10) UJ (all non-detects)
Manganese 12.5 (<10)
Nickel 29 (<10)
Strontium 10.9 (<10)
Titanium 11.4 (<10)
Vanadium 10.3 (<10)
Zinc 18.0 (<10)

SA48-0.5BL Cobalt 18.0 (<10) RSAI7-20B J (all detects) A
Nickel 23 (=£10) RSAI7-30B UJ (all non-detects)
Strontium 12.5 (<10)
Titanium 11.6 (<10)
Vanadium 12.1 (<10)
Zinc 18.9 (<10)

XII. 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 K0806357 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

Samples RSAL2-20B and RSAL2-20BD and samples RSAK2-20B and RSAK2-20BD were 
identified as field duplicates. No metals were detected in any of the samples with the 
following exceptions:

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

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

Aluminum 9840 8240 18 (£50) - - -

Antimony 0.14 0.15 - 0.01 (<0.06) - -

Arsenic 11.0 9.62 13 (<50) - - -

Barium 283 205 32 (<50) - - -

Beryllium 0.580 0.561 3 (<50) - - -

Boron 10.0 7.3 - 2.7 (<5.7) - -

Cadmium 0.128 0.115 - 0.013 (<0.044) - -

Calcium 24900 25200 1 (<50) - - -

Chromium 8.90 8.48 5 (<50) - - -

Cobalt 6.42 6.42 - 0 (<2.26) - -

Copper 17.2 21.2 21 (<50) - - -

Iron 13700 14100 3 (<50) - - -

Lead 8.51 7.95 7 (<50) - - -

Magnesium 27400 21900 22 (<50) - - -

Manganese 377 347 8 (<50) - - -

Mercury 0.012 0.010 - 0.002 (<0.020) - -

Molybdenum 0.66 0.64 3 (<50) - - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

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

Nickel 12.2 10.5 15 (<50) - - -

Potassium 2270 1920 17 (<50) - - -

Silver 0.045 0.037 - 0.008 (<0.023) - -

Sodium 1250 1150 8 (<50) - - -

Strontium 343 211 48 (<50) - - -

Thallium 0.097 0.086 - 0.011 (<0.044) - -

Tin 3.4 3.4 - 0 (£11.1) - -

Titanium 869 923 6 (<50) - - -

Tungsten 0.34 0.25 - 0.09 (£0.22) - -

Uranium 3.300 3.200 3 (<50) - - -

Vanadium 50.4 51.6 2 (<50) - - -

Zinc 27.1 26.9 1 (£50) - - -

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flag A or PRSAK2-20B RSAK2-20BD

Aluminum 8540 7570 12 (£50) - - -

Antimony 0.20 0.14 35 (£50) - - -

Arsenic 4.03 4.87 - 0.84 (£1.07) - -

Barium 170 144 17 (£50) - - -

Beryllium 0.472 0.431 9 (£50) - - -

Boron 4.5 4.0 - 0.5 (£5.3) - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flag A or PRSAK2-20B RSAK2-20BD

Cadmium 0.138 0.109 - 0.029 (<0.043) - -

Calcium 62400 54500 14 (<50) - - -

Chromium 5.45 5.55 2 (<50) - - -

Cobalt 5.30 4.53 - 0.77 (<2.14) - -

Copper 20.4 29.3 36 (<50) - - -

Iron 12700 10300 21 (<50) - - -

Lead 7.29 8.05 10 (<50) - - -

Magnesium 10900 10100 8 (<50) - - -

Manganese 291 242 18 (<50) - - -

Mercury 0.008 0.006 - 0.002 (<0.020) - -

Molybdenum 0.24 0.20 - 0.04 (<0.11) - -

Nickel 10.8 11.2 4 (<50) - - -

Potassium 1810 1710 6 (<50) - - -

Silver 0.043 0.026 - 0.017 (<0.021) - -

Sodium 1130 941 18 (<50) - - -

Strontium 296 276 7 (<50) - - -

Thallium 0.080 0.079 - 0.001 (<0.043) - -

Tin 3.0 3.0 - 0 (<10.7) - -

Titanium 712 585 20 (<50) - - -

Tungsten 0.16 0.13 - 0.03 (<0.21) - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flag AorPRSAK2-20B RSAK2-20BD

Uranium 1.800 1.700 6 (<50) - - -

Vanadium 35.5 29.1 20 (<50) - - -

Zinc 25.9 27.0 4 (£50) - - -
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG K0806357

SDG Sample Analyte Flag Aor P Reason (Code)

K0806357 RSAL2-0.5B
RSAL2-1 OB
RSAL2-20B
RSAL2-20BD
RSAL2-30B
RSAU2-37B
RSAL2-40B
RSAK2-0.5B
RSAK2-1 OB
RSAK2-20B
RSAK2-20BD
RSAK2-30B
RSAK2-35B
RSAJ8-0.5B
RSAJ8-1 OB
RSAJ8-20B
RSAJ8-30B
RSAJ8-33B
RSAI7-0.5B
RSAI7-10B
RSAI7-20B
RSAI7-30B
RSAI7-32B

Antimony

Tungsten

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

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

A Matrix spike analysis 
(%R) (m)

K0806357 RSAL2-0.5B
RSAL2-1 OB
RSAL2-20B
RSAL2-20BD
RSAL2-30B
RSAL2-37B
RSAL2-40B
RSAK2-0.5B
RSAK2-1 OB
RSAK2-20B
RSAK2-20BD
RSAK2-30B
RSAK2-35B
RSAJ8-0.5B
RSAJ8-1 OB
RSAJ8-20B
RSAJ8-30B
RSAJ8-33B
RSAI7-0.5B
RSAI7-1 OB

Beryllium
Chromium
Manganese

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

A Duplicate sample 
analysis (RPD) (Id)
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SDG Sample Analyte Flag A or P Reason (Code)

K0806357 RSAL2-0.5B
RSAL2-1 OB
RSAL2-20B
RSAL2-20BD
RSAL2-30B
RSAL2-37B
RSAL2-40B
RSAK2-0.5B
RSAK2-1 OB
RSAK2-20B
RSAK2-20BD
RSAK2-30B
RSAK2-35B
RSAJ8-0.5B
RSAJ8-1 OB
RSAJ8-20B
RSAJ8-30B
RSAJ8-33B
RSAI7-0.5B
RSAI7-10B

Cadmium
Silver
Thallium

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

A Duplicate sample 
analysis (Difference) (Id)

K0806357 RSAI7-32B Silver J (all detects)
UJ (all non-detects)

A Duplicate sample 
analysis (Difference) (Id)

K0806357 RSAL2-0.5B
RSAL2-1 OB
RSAL2-20B
RSAL2-20BD
RSAL2-30B
RSAL2-37B
RSAL2-40B
RSAK2-0.5B
RSAK2-1 OB
RSAK2-20B
RSAK2-20BD
RSAK2-30B
RSAK2-35B
RSAJ8-0.5B
RSAJ8-1 OB
RSAJ8-20B
RSAJ8-30B
RSAJ8-33B
RSAI7-0.5B
RSAI7-1 OB

Cobalt
Nickel
Zinc

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

A ICR serial dilution (%D)
(sd)

K0806357 RSAI7-32B Cobalt
Copper
Manganese
Nickel
Strontium
Titanium
Vanadium
Zinc

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

A ICR serial dilution (%D)
(sd)

V:\LOGIN\TRONOXNG\21258F4.TR3 17



SDG Sample Analyte Flag AorP Reason (Code)

K0806357 RSAI7-20B
RSAI7-30B

Cobalt
Nickel
Strontium
Titanium
Vanadium
Zinc

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

A ICP serial dilution (%D)
(sd)

K0806357 RSAL2-0.5B
RSAL2-1 OB
RSAL2-20B
RSAL2-20BD
RSAL2-30B
RSAL2-37B
RSAL2-40B
RSAK2-0.5B
RSAK2-1 OB
RSAK2-20B
RSAK2-20BD
RSAK2-30B
RSAK2-35B
RSAJ8-0.5B
RSAJ8-1 OB
RSAJ8-20B
RSAJ8-30B
RSAJ8-33B
RSAI7-0.5B
RSAI7-1 OB
RSAI7-20B
RSAI7-30B
RSAI7-32B

All analytes reported below 
the PQL

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

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG K0806357

SDG Sample Analyte
Modified Final 
Concentration Aor P Code

K0806357 RSAL2-0.5B Tin 10.1U mg/Kg A bl

K0806357 RSAL2-1 OB Mercury 0.019U mg/Kg A bl
Tin 10.7U mg/Kg
Tungsten 0.21 U mg/Kg

K0806357 RSAL2-20B Mercury 0.019U mg/Kg A bl
Tin 11,3U mg/Kg

K0806357 RSAL2-20BD Mercury 0.020U mg/Kg A bl
Tin 11.1U mg/Kg

K0806357 RSAL2-30B Mercury 0.020U mg/Kg A bl
Tin 10.8U mg/Kg
Tungsten 0.22U mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration AorP Code

K0806357 RSAL2-37B Mercury 0.019U mg/Kg A bl
Tin 10.7U mg/Kg

K0806357 RSAL2-40B Mercury 0.019U mg/Kg A bl
Tin 10.3U mg/Kg
Tungsten 0.21 U mg/Kg

K0806357 RSAK2-0.5B Mercury 0.020U mg/Kg A bl
Tin 10.0U mg/Kg

K0806357 RSAK2-1 OB Mercury 0.020U mg/Kg A bl
Tin 10.5U mg/Kg
T ungsten 0.21 U mg/Kg

K0806357 RSAK2-20B Mercury 0.020U mg/Kg A bl
Tin 10.6U mg/Kg
Tungsten 0.21 U mg/Kg

K0806357 RSAK2-20BD Mercury 0.020U mg/Kg A bl
Tin 10.7U mg/Kg
Tungsten 0.21 U mg/Kg

K0806357 RSAK2-30B Mercury 0.020U mg/Kg A bl
Tin 10.6U mg/Kg
T ungsten 0.21 U mg/Kg

K0806357 RSAK2-35B Mercury 0.019U mg/Kg A bl
Tin 14.6U mg/Kg
Tungsten 0.21 U mg/Kg

K0806357 RSAJ8-0.5B Tin 10.5U mg/Kg A bl

K0806357 RSAJ8-1 OB Mercury 0.017U mg/Kg A bl
Tin 10.8U mg/Kg
Tungsten 0.22U mg/Kg

K0806357 RSAJ8-20B Mercury 0.020U mg/Kg A bl
Tin 11,9U mg/Kg

K0806357 RSAJ8-30B Mercury 0.019U mg/Kg A bl
Tin 10.3U mg/Kg
Tungsten 0.21 U mg/Kg

K0806357 RSAJ8-33B Mercury 0.019U mg/Kg A bl
Tin 10.2U mg/Kg
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SDG Sample Analyte
Modified Final 
Concentration AorP Code

K0806357 RSAI7-0.5B Mercury 0.019U mg/Kg A bl
Tin 11.9U mg/Kg
Tungsten 0.24U mg/Kg

K0806357 RSAI7-10B Mercury 0.020U mg/Kg A bl
Tin 10.8U mg/Kg
Tungsten 0.22U mg/Kg

K0806357 RSAI7-20B Tin 10.3U mg/Kg A bl
T ungsten 0.21 U mg/Kg

K0806357 RSAI7-30B Tin 11,0U mg/Kg A bl

K0806357 RSAI7-32B Tin 10.7U mg/Kg A bl

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG K0806357

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21258F4 VALIDATION COMPLETENESS WORKSHEET
SDG #: KQ806357 Stage 2B
Laboratory: Columbia Analytical Services

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

Date:^»3-^
Page: 1 of1 

Reviewer: CXX 
2nd Reviewer:

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

Validation Area - Commpnts

1. Technical holding times A Sampling dates: ( It /Q'tT

II. ICP/MS Tune sh/hvt

III. Calibration A
IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis w
VI. Matrix Spike Analysis ^vaS

VII. Duplicate Sample Analysis 0.4>
VIII. Laboratory Control Samples (LCS)

IX. Internal Standard (ICP-MS) /\f AJcyt cCKjz-rAAj’ r\?

X. Furnace Atomic Absorption QC AJ Me>\ \rq^> (h

XI. ICP Serial Dilution

XII. Sample Result Verification N

XIII. Overall Assessment of Data A

XIV. Field Duplicates 6>u/ C3,m) rio.w^

XV Field Blanks a/
^ J ^ /

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

Validated Samples: . \ 
___________

\
i RSAL2-0.5B 11 RSAK2-20BD 21^ RSAI7-20B 31 RSAI7-32BDUP

2 RSAL2-10B 12 RSAK2-30B rA RSAI7-30B 32

3 RSAL2-20B 13 RSAK2-35B 23^ RSAI7-32B 33

4 RSAL2-20BD 14 RSAJ8-0.5B 24 RSAL2-0.5BMS 34

5 RSAL2-30B 15 RSAJ8-10B 25 RSAL2-0.5BDUP 35

6 RSAL2-37B 16 RSAJ8-20B 26 RSAK2-10BMS 36

7 RSAL2-40B 17 RSAJ8-30B 27 RSAK2-10BDUP 37

8 RSAK2-0.5B 18 RSAJ8-33B 28 RSAI7-10BMS 38

9 RSAK2-10B 19 RSAI7-0.5B 29 RSAI7-10BDUP 39

10 RSAK2-20B \20 RSAI7-10B 30 RSAI7-32BMS 40

Notes:

21258F4W.wpd



LDC #: 21258F4 
SDG #: K0806357

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

Page: l of_
Reviewer: OJ^ 

2nd reviewer: b-----

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

1-23
s' \

^75^^63, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, TLwTuTvTZn)

er-^zS (M Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, MoTMi!) Hg/Ni, Pt, K, Se, Ag, Na, Sr, fl, Sn, Ti, W, U, vTzn}

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn,(Hg^Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

rscTxpfl Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mr<H<l Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

.i \ (Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mo. MS? HgZfti, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, uTvTZrp

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn
.. Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Qh Ac Ra Ro R P.a C.r C.n C.u Fa Ph Mn Mn Mn Hn Mi Pt K Sa An Na Sr Tl Sn Ti W 1 1 V 7n
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Comments: l^erSuncurvbv CVAA if performe
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METHOD: Metals (EPA Method 6020/6010/7000)

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

LDC#: ^VALIDATION FINDINGS WORKSHEET
SPG#: See Cover__________ Field Duplicates

Page:J_of_y
Reviewer: Ovv 

2nd Reviewer:

Concentration (mg/Kg} (*50) (mg/Kg) (mg/Kg) Qualifications

Compound 3 4 RPD Difference Limits (Parent Only)

Aluminum 9840 8240 18

Antimony 0.14 0.15 0.01 (s0.06)

Arsenic 11.0 9.62 13

Barium 283 205 32

Beryllium 0.580 0.561 3

Boron 10.0 7.3 2.7 (*5.7)

Cadmium 0.128 0.115 0.013 (<0.044)

Calcium 24900 25200 1

Chromium 8.90 8.48 5

Cobalt 6.42 6.42 0 (s2.26)

Copper 17.2 21.2 21

Iron 13700 14100 3

Lead 8.51 7.95 7

Magnesium 27400 21900 22

Manganese 377 347 8

Mercury 0.012 0.010 0.002 (s0.020)

Molybdenum 0.66 0.64 3

Nickel 12.2 10.5 15

Potassium 2270 1920 17



METHOD: Metals (EPA Method 6020/6010/7000)

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

LDC#: VALIDATION FINDINGS WORKSHEET
SPG#: See Cover__________ Field Duplicates

Page: sp
Reviewer: CS* - 

2nd Reviewer: t ^ ,

Concentration (mg/Kg) (*50) (mg/Kg) (mg/Kg) Qualifications

Compound 3 4 RPD Difference Limits (Parent Only)

Silver 0.045 0.037 0.008 (^0.023)

Sodium 1250 1150 8

Strontium 343 211 48

Thallium 0.097 0.086 0.011 (*0.044)

Tin 3.4 3.4 0 (S11.1)

Titanium 869 923 6

Tungsten 0.34 0.25 0.09 (£0.22)

Uranium 3.300 3.200 3

Vanadium 50.4 51.6 2

Zinc 27.1 26.9 1

V:\FIELD DUPUCATES\FDJnorganic\21258F4.wpd

Concentration (mg/Kg) (£50) (mg/Kg) (mg/Kg) Qualifications

Compound 10 11 RPD Difference Limits (Parent Only)

Aluminum 8540 7570 12

Antimony 0.20 0.14 35

Arsenic 4.03 4.87 0.84 (£1.07)

Barium 170 144 17

Beryllium 0.472 0.431 9

Boron 4.5 4.0 0.5 (£5.3)



LDC#: 'Z'l'ZSfrPl VALIDATION FINDINGS WORKSHEET Page^> of \
SDG#: See Cover__________ Field Duplicates Reviewer:

2nd Reviewer: 1/------
METHOD: Metals (EPA Method 6020/6010/7000)

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

Concentration (mg/Kq) (*50) (mg/Kg) (mg/Kg) Qualifications

Compound 10 11 RPD Difference Limits (Parent Only)

Cadmium 0.138 0.109 0.029 (sO.043)

Calcium 62400 54500 14

Chromium 5.45 5.55 2

Cobalt 5.30 4.53 0.77 (S2.14)

Copper 20.4 29.3 36

Iron 12700 10300 21

Lead 7.29 8.05 10

Magnesium 10900 10100 8

Manganese 291 242 18

Mercury 0.008 0.006 0.002 (sO.020)

Molybdenum 0.24 0.20 0.04 (<0.11)

Nickel 10.8 11.2 4

Potassium 1810 1710 6

Silver 0.043 0.026 0.017 (sO.021)

Sodium 1130 941 18

Strontium 296 276 7

Thallium 0.080 0.079 0.001 (sO.043)

Tin 3.0 3.0 0 (s10.7)

Titanium 712 585 20



LDC#: VALIDATION FINDINGS WORKSHEET
SDG#: See Cover__________ Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

N NA 
N NA

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

Reviewer: 
2nd Reviewer:

Concentration (mg/Kq) (*50) (mg/Kg) (mg/Kg) Qualifications

Compound 10 11 RPD Difference Limits (Parent Only)

Tungsten 0.16 0.13 0.03 (£0.21)

Uranium 1.800 1.700 6

Vanadium 35.5 29.1 20

Zinc 25.9 27.0 4



LDC Report# 21258G4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

July 9 through July 10, 2008

September 2, 2009

Soil

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0806358

Sample Identification

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

V:\LOGIN\TRONOXNG\21258G4.TR3 1



Introduction

This data review covers 20 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

This review follows the Standard Operating Procedures (SOP) 40, Data 
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.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

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

IV. Blanks

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

Maximum
Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Aluminum 0.8 mg/Kg All samples in SDG K0806358
Beryllium 0.015 mg/Kg
Calcium 2.8 mg/Kg
Manganese 0.74 mg/Kg
Nickel 0.15 mg/Kg
Tin 3.0 mg/Kg
Tungsten 0.11 mg/Kg

ICB/CCB Boron 8.0 ug/L All samples in SDG K0806358

ICB/CCB Barium 1.0 ug/L SA46-0.5B
SA46-10B
SA46-20B
SA46-30B
SA46-30BD
SA48-0.5B
SA48-10B
SA48-20B
SA48-30B
SA48-35B
RSAJ7-0.5B
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Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Calcium 8.0 ug/L SA46-0.5B
SA46-10B
SA46-20B
SA46-30B
SA46-30BD
SA48-1 OB
SA48-20B
SA48-30B
SA48-35B
RSAJ7-0.5B

ICB/CCB Barium 2.0 ug/L RSAJ7-1 OB
Calcium 3.0 ug/L RSAJ7-20B
Copper 1.0 ug/L RSAK7-0.5B
Nickel 0.18 ug/L RSAK7-1 OB
Thallium 0.008 ug/L RSAK7-1OBD

RSAK7-20B
RSAK7-27B

ICB/CCB T ungsten 0.10 ug/L SA48-0.5B
RSAJ7-1 OB
RSAJ7-20B
RSAK7-0.5B
RSAK7-1 OB
RSAK7-1 OBD
RSAK7-20B
RSAK7-27B

ICB/CCB Calcium 3.0 ug/L SA48-0.5B
Beryllium 0.017 ug/L
Nickel 0.08 ug/L

ICB/CCB Beryllium 0.018 ug/L SA46-0.5B
SA46-10B
SA46-30B
SA48-10B
SA48-20B
RSAJ7-0.5B
RSAJ7-1 OB
RSAJ7-20B
RSAK7-0.5B
RSAK7-1 OB
RSAK7-1 OBD
RSAK7-20B
RSAK7-27B

ICB/CCB Nickel 0.13 ug/L SA46-0.5B
Tungsten 0.09 ug/L SA46-1 OB

SA46-30B
SA48-10B
SA48-20B
RSAJ7-0.5B

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

SA46-0.5B Boron 3.9 mg/Kg 4.8U mg/Kg
Tin 3.7 mg/Kg 11.911 mg/Kg
Tungsten 0.22 mg/Kg 0.24U mg/Kg

SA46-1 OB Tin 2.9 mg/Kg 10.4U mg/Kg

SA46-20B Tin 3.6 mg/Kg 11.7U mg/Kg

SA46-30B Tin 3.6 mg/Kg 11.911 mg/Kg

SA46-30BD Tin 3.8 mg/Kg 11.5U mg/Kg

SA48-0.5B Tin 6.0 mg/Kg 11,2U mg/Kg

SA48-1 OB Tin 3.8 mg/Kg 12.2U mg/Kg
Tungsten 0.15 mg/Kg 0.24U mg/Kg

SA48-20B Tin 3.2 mg/Kg 11.4U mg/Kg

SA48-30B Tin 3.5 mg/Kg 10.9U mg/Kg
Tungsten 0.17 mg/Kg 0.21 U mg/Kg

SA48-35B Tin 3.6 mg/Kg 10.5U mg/Kg
T ungsten 0.18 mg/Kg 0.22U mg/Kg

RSAJ7-0.5B Tin 3.7 mg/Kg 10.7U mg/Kg

RSAJ7-1 OB Tin 3.0 mg/Kg 10.6U mg/Kg
Tungsten 0.17 mg/Kg 0.21 U mg/Kg

RSAJ7-20B Tin 3.0 mg/Kg 10.4U mg/Kg

RSAK7-0.5B Tin 3.8 mg/Kg 11,0U mg/Kg

RSAK7-1 OB Tin 3.5 mg/Kg 12.1 U mg/Kg

RSAK7-1 OBD Tin 3.0 mg/Kg 10.8U mg/Kg

RSAK7-20B Tin 3.2 mg/Kg 10.7U mg/Kg

RSAK7-27B Tin 3.5 mg/Kg 11.2U mg/Kg

No field blanks were identified in this SDG.
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V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:

Spike ID 
(Associated
Samples) Analyte %R (Limits) Flag AorP

SA48-0.5BMS Antimony 36.8 (75-125) J- (all detects) A
(All samples in SDG K0806358) UJ (all non-detects)

Tungsten 58.2 (75-125) J- (all detects)
UJ (all non-detects)

VII. Duplicate Sample Analysis

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

VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:
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Diluted Sample Analyte %D (Limits) Associated Samples Flag Aor P

SA48-0.5BL Cobalt 18.0 (<10) All samples in SDG J (all detects) A
Nickel 23 (<10) K0806358 UJ (all non-detects)
Strontium 12.5 (<10)
Titanium 11.6 (<10)
Vanadium 12.1 (<10)
Zinc 18.9 (<10)

XII. Sample Result Verification and Project Quantitation Limit

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag AorP

All samples in SDG K0806358 All analytes reported below the PQL. J (all detects) A

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

Samples SA46-30B and SA46-30BD and samples RSAK7-10B and RSAK7-10BD were 
identified as field duplicates. No metals were detected in any of the samples with the 
following exceptions:

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flag Aor PSA46-30B SA46-30BD

Aluminum 21400 22900 7 (<50) - - -

Antimony 0.23 0.20 - 0.03 (£0.06) - -

Arsenic 19.6 22.1 12 (<50) - - -

Barium 206 201 2 (<50) - - -

Beryllium 0.901 0.905 0 (<50) - - -

Boron 48.2 47.3 2 (£50) - - -
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Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flag Aor PCompound SA46-30B SA46-30BD

Cadmium 0.177 0.164 - 0.013 (£0.047) - -

Calcium 19900 34100 53 (£50) - J (all detects) A

Chromium 16.9 22.1 27 (<50) - - -

Cobalt 7.04 7.02 - 0.02 (£2.37) - -

Copper 19.7 20.1 2 (£50) - - -

Iron 19200 19200 0 (£50) - - -

Lead 11.2 9.39 18 (<50) - - -

Magnesium 46400 52000 11 (<50) - - -

Manganese 556 596 7 (£50) - - -

Mercury 0.009 0.007 - 0.002 (£0.019) - -

Molybdenum 0.80 0.96 18 (£50) - - -

Nickel 14.0 15.7 11 (£50) - - -

Potassium 4810 4610 4 (£50) - - -

Sodium 2720 2800 3 (£50) - - -

Strontium 127 138 8 (£50) - - -

Thallium 0.268 0.302 12 (£50) - - -

Tin 3.6 3.8 - 0.2 (£11.9) - -

Titanium 911 862 6 (£50) - - -

Tungsten 0.54 0.51 - 0.03 (£0.23) - -

Uranium 3.300 3.900 17 (£50) - - -
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Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flag A or PSA46-30B SA46-30BD

Vanadium 46.7 44.2 6 (<50) - - -

Zinc 48.0 49.7 3 (<50) - - -

Compound

Concentration (mg/Kg)
RPD

(Limits)
Difference

(Limits) Flag A or PRSAK7-10B RSAK7-1 OBD

Aluminum 10300 11100 7 (£50) - - -

Antimony 0.16 0.16 - 0 (£0.06) - -

Arsenic 4.26 4.91 - 0.65 (£1.22) - -

Barium 153 182 17 (<50) - - -

Beryllium 0.563 0.492 13 (£50) - - -

Boron 8.8 8.8 - 0 (£4.8) - -

Cadmium 0.121 0.125 - 0.004 (£0.049) - -

Calcium 37900 42700 12 (<50) - - -

Chromium 6.80 7.82 14 (£50) - - -

Cobalt 6.87 6.72 - 0.15 (£2.41) - -

Copper 17.2 16.7 3 (£50) - - -

Iron 16200 17600 8 (<50) - - -

Lead 7.38 7.69 4 (£50) - - -

Magnesium 14000 12900 8 (£50) - - -

Manganese 328 310 6 (£50) - - -

Mercury 0.008 0.007 - 0.001 (£0.020) - -
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Compoi

Molybdenur

Nickel

Potassium

Sodium

Strontium

Thallium

Titanium

Tungsten

Uranium

Vanadium

Zinc
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Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG K0806358

SDG Sample Analyte Flag A or P Reason (Code)

K0806358 SA46-0.5B Antimony J- (all detects) A Matrix spike analysis
SA46-10B UJ (all non-detects) (%R) (m)
SA46-20B Tungsten J- (all detects)
SA46-30B
SA46-30BD
SA48-0.5B
SA48-1 OB
SA48-20B
SA48-30B
SA48-35B
RSAJ7-0.5B
RSAJ7-1 OB
RSAJ7-20B
RSAK7-0.5B
RSAK7-1 OB
RSAK7-1 OBD 
RSAK7-20B
RSAK7-27B

UJ (all non-detects)

K0806358 SA46-0.5B Cobalt J (all detects) A ICP serial dilution (%D)
SA46-10B Nickel UJ (all non-detects) (sd)
SA46-20B Strontium
SA46-30B Titanium
SA46-30BD Vanadium
SA48-0.5B
SA48-1 OB
SA48-20B
SA48-30B
SA48-35B
RSAJ7-0.5B
RSAJ7-1 OB
RSAJ7-20B
RSAK7-0.5B
RSAK7-1 OB
RSAK7-1 OBD 
RSAK7-20B
RSAK7-27B

Zinc

K0806358 SA46-0.5B All analytes reported below J (all detects) A Sample result verification
SA46-10B
SA46-20B
SA46-30B
SA46-30BD
SA48-0.5B
SA48-10B
SA48-20B
SA48-30B
SA48-35B
RSAJ7-0.5B
RSAJ7-1 OB
RSAJ7-20B
RSAK7-0.5B
RSAK7-1 OB
RSAK7-1 OBD 
RSAK7-20B
RSAK7-27B

the PQL. (PQL) (sp)
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SDG Sample Analyte Flag AorP Reason (Code)

K0806358 SA46-30B Calcium J (all detects) A Field duplicates (RPD)
SA46-30BD (fd)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG K0806358

SDG Sample Analyte
Modified Final 
Concentration A or P Code

K0806358 SA46-0.5B Boron 4.8U mg/Kg A bl
Tin 11.9U mg/Kg
T ungsten 0.24U mg/Kg

K0806358 SA46-10B Tin 10.4U mg/Kg A bl

K0806358 SA46-20B Tin 11.711 mg/Kg A bl

K0806358 SA46-30B Tin 11,9U mg/Kg A bl

K0806358 SA46-30BD Tin 11.5U mg/Kg A bl

K0806358 SA48-0.5B Tin 11,2U mg/Kg A bl

K0806358 SA48-1 OB Tin 12.2U mg/Kg A bl
T ungsten 0.24U mg/Kg

K0806358 SA48-20B Tin 11.411 mg/Kg A bl

K0806358 SA48-30B Tin 10.9U mg/Kg A bl
Tungsten 0.21 U mg/Kg

K0806358 SA48-35B Tin 10.5U mg/Kg A bl
Tungsten 0.22U mg/Kg

K0806358 RSAJ7-0.5B Tin 10.7U mg/Kg A bl

K0806358 RSAJ7-1 OB Tin 10.6U mg/Kg A bl
Tungsten 0.21 U mg/Kg

K0806358 RSAJ7-20B Tin 10.4U mg/Kg A bl

K0806358 RSAK7-0.5B Tin 11.0U mg/Kg A bl
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SDG Sample Analyte
Modified Final 
Concentration A or P Code

K0806358 RSAK7-10B Tin 12.1 U mg/Kg A bl

K0806358 RSAK7-1 OBD Tin 10.8U mg/Kg A bl

K0806358 RSAK7-20B Tin 10.7U mg/Kg A bl

K0806358 RSAK7-27B Tin 11,2U mg/Kg A bl

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG K0806358

No Sample Data Qualified in this SDG
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Tronox Northgate Henderson
LDC #: 21258G4 VALIDATION COMPLETENESS WORKSHEET
SDG #: K0806358 Stage 2B
Laboratory: Columbia Analytical Services

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

DaXeR'7-Ctf
Page: ( of \ 

Reviewer: cX-2— 
2nd Reviewer: l /------

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

ValiHatinn Area Comments

I. Technical holding times /A Sampling dates: " 7/ lO [ &*[(

II. ICP/MS Tune A
III. Calibration /\

IV. Blanks

V. ICP Interference Check Sample (ICS) Analysis fV
VI. Matrix Spike Analysis ^u/

VII. Duplicate Sample Analysis A Olx?
VIII. Laboratory Control Samples (LCS) A

»

IX. Internal Standard (ICP-MS) N /JrA

X. Furnace Atomic Absorption QC A/ /\Kv

XI. ICP Serial Dilution fW
XII. Sample Result Verification N

XIII. Overall Assessment of Data /A

XIV. Field Duplicates i'o') .(Ifb.lfe )

XV Field Blanks a/

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

Validated Samples: , \

1 SA46-0.5B 11 RSAJ7-0.5B 21 31

2 SA46-10B 12 RSAJ7-10B 22 32

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

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

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

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

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

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

9 SA48-30B 19 SA48-0.5BMS 29 39

10 SA48-35B 20 SA48-0.5BDUP 30 40

Notes:
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LDC #: 21258X4
SDG #: K0806534 

356
Sample Specific Element Reference Reviewer: f ^

2nd reviewer: l /"—

VALIDATION FINDINGS WORKSHEET Page: Jiof_L

All circled elements are applicable to each sample.

Sample
in

Matrix Target Analyte List (TAL)

'Al, Sb, As, Ba, Be, B, Cd. Ca. Cr. Co. Cu. Fe. Pb. Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Ag, Na, Sr, Tl, STTHW, U, VrZrD

CxWno \l / Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hg, Ni, Pt, K, Se, Ag, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Sh Ac Ra Ro R Prl Ca C.r C.n Cm Fo Ph Mn Mr, Mn Mn Mi Pt K Rn An Na Rr Tl Rn Ti W I I V 7n

Anah/ciQ MothnH

ICP fio! \ (^DSb, As,rB^ Be/^Cd,i€a^Cr,(^^rCu7Fe)Pb,fMg)i Mo.lfWr^Hg, Ni, Ptl^Se, Ag,(NaTsr) Tl/giCrftw, U/vTZn''

ICP-MS
'—____ _ ^—r '— \ r -------- V-7 '—" __ '—' _ "----" ------- - '
AI,(Sb, As} Ba,r§e\ B/Cd)Ca,^Co, Cu, Fe(^>B} Mg/lfto} Mn, Hq.lRiTPh K, geTAfl^Na, SrM Sn, Ti/W, U^V, Zn

GFAA Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Ag, Na, Sr, Tl. Sn, Ti, W, U, V, Zn

Comments. ^--Mgrcurvbv CVAA if performed

Tronox_SR.wpd
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LDC#: 21258G4 VALIDATION FINDINGS WORKSHEET Page: ‘ of '
SDG#: See Cover__________ Field Duplicates Reviewer:

2nd Reviewer: —.
METHOD: Metals (EPA Method 6020/6010/7000)

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

Concentration (mg/Kg) (*50) (mg/Kg) (mg/Kg) Qualifications

Compound 4 5 RPD Difference Limits (Parent Only)

Aluminum 21400 22900 1

Antimony 0.23 0.20 0.03 (S0.06)

Arsenic 19.6 22.1 12

Barium 206 201 2

Beryllium 0.901 0.905 0

Boron 48.2 47.3 2

Cadmium 0.177 0.164 0.013 (s0.047)

Calcium 19900 34100 53 Jdet/A fd

Chromium 16.9 22.1 27

Cobalt 7.04 7.02 0.02 (*2.37)

Copper 19.7 20.1 2

Iron 19200 19200 0

Lead 11.2 9.39 18

Magnesium 46400 52000 11

Manganese 556 596 7

Mercury 0.009 0.007 0.002 (s0.019)

Molybdenum 0.80 0.96 18

Nickel 14.0 15.7 11

Potassium 4810 4610 4



LDC#: 21258G4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover__________ Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

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

PaqeZ- of ^ 
Reviewer: rX2— 

2nd Reviewer: _

Concentration (mg/Kg) (s50) (mg/Kg) (mg/Kg) Qualifications

Compound 4 5 RPD Difference Limits (Parent Only)

Sodium 2720 2800 3

Strontium 127 138 8

Thallium 0.268 0.302 12

Tin 3.6 3.8 0.2 (s11.9)

Titanium 911 862 6

Tungsten 0.54 0.51 0.03 (s0.23)

Uranium 3.300 3.900 17

Vanadium 46.7 44.2 6

Zinc 48.0 49.7 3

V:\FIELD DUPLICATES\FDJnorganic\21258G4.wpd



LDC#: 21258G4 VALIDATION FINDINGS WORKSHEET Paae:^ oH
SDG#: See Cover__________ Field Duplicates Reviewer:

2nd Reviewer: ^ .
METHOD: Metals (EPA Method 6020/6010/7000)

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

Compound

Concentration (mg/Kg) (s50) (mg/Kg)

Difference

(mg/Kg)

Limits

Qualifications

(Parent Only)15 16 RPD

Aluminum 10300 11100 7

Antimony 0.16 0.16 0 (s0.06)

Arsenic 4.26 4.91 0.65 1.22)

Barium 153 182 17

Beryllium 0.563 0.492 13

Boron 8.8 8.8 0 (s4.8)

Cadmium 0.121 0.125 0.004
\J—' 

fre-64^)
I 'M )

Calcium 37900 42700 12

Chromium 6.80 7.82 14

Cobalt 6.87 6.72 0.15 (s2.41)

Copper 17.2 16.7 3

Iron 16200 17600 8

Lead 7.38 7.69 4

Magnesium 14000 12900 8

Manganese 328 310 6

Mercury 0.008 0.007 0.001 (sO.020)

Molybdenum 0.15 0.20 0.05 (i0.12)

Nickel 11.1 11.9 7

Potassium 2090 2260 8



LDC#: 21258G4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover__________ Field Duplicates

METHOD: Metals (EPA Method 6020/6010/7000)

N NA
Y)N NA

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

Page: of
Reviewer:

2nd Reviewer: [ _

Concentration (mg/Kg) (*50) (mg/Kg) (mg/Kg) Qualifications

Compound 15 16 RPD Difference Limits (Parent Only)

Sodium 977 1010 3

Strontium 328 391 18

Thallium 0.063 0.085 0.022 (s0.049)

Tin 3.5 3.0 0.5 (s12.1)

Titanium 831 906 9

Tungsten 0.37 0.28 0.09 (s0.24)

Uranium 2.100 2.300 9

Vanadium 46.6 47.4 2

Zinc 29.1 29.3 1



LDC Report# 21258H4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name:

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

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

June 30, 2008

August 17, 2009

Soil

Metals

Stage 2B

Columbia Analytical Services, Inc.

Sample Delivery Group (SDG): K0806534

Sample Identification

RSAI7-10B(K0806534-001)
RSAI7-10B(K0806534-002)
RSAI7-10B(K0806534-001)MS
RSAI7-10B(K0806534-001)DUP
RSAI7-10B(K0806534-002)MS
RSAI7-10B(K0806534-002)DUP

Samples in this SDG underwent SPLP extraction

V:\LOGIN\TRONOXNG\21258H4.TR3 1



Introduction

This data review covers 6 soil samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 601 OB, 
6020, and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, 
Barium, Beryllium, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Platinum, Potassium, 
Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Tungsten, Uranium, 
Vanadium, and Zinc.

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

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

V:\LOGIN\TRONOXNG\21258H4.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\21258H4.TR3 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5% .

III. Calibration

An initial calibration was performed.

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

IV. Blanks

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

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

VI. Matrix Spike Analysis

Matrix spike (MS) analyses were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits with the following exceptions:

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

RSAI7-10B(K0806534-001) MS 
(RSAI7-10B(K0806534-001))

Uranium 131 (75-125) J+ (all detects) A

VII. Duplicate Sample Analysis

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

V:\LOGIN\TRONOXNG\21258H4.TR3 4



VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

All graphite furnace atomic absorption QC were within validation criteria.

XI. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag A or P

RSAI7-10B(K0806534-001 )L Magnesium 16 (<10) RSAI7-10B(K0806534-001) J (all detects)
UJ (all non-detects)

A

RSAI7-1 OB (K0806534-002) L Magnesium 22 (<10) RSAI7-10B(K0806534-002) J (all detects)
UJ (all non-detects)

A

XII. Sample Result Verification and Project Quantitation Limit

All sample result verifications were acceptable.

The QAPP PQLs were met with the following exceptions:

Sample Analyte Finding Criteria Flag AorP

All samples in SDG Selenium Laboratory reporting limit PQL should be reported at 5.0 None P
K0806534 reported at 6.0 ug/L ug/L per the QAPP.

All analytes reported below the PQL were qualified as follows:

Sample Finding Flag Aor P

All samples in SDG K0806534 All analytes reported below the PQL. J (all detects) A

V:\LOGIN\TRONOXNG\21258H4.TR3 5



XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOXNG\21258H4.TR3 6



Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Data Qualification Summary - SDG K0806534

SDG Sample Analyte Flag AorP Reason (Code)

K0806534 RSAI7-10B(K0806534-001) Uranium J+ (all detects) A Matrix spike analysis
(%R) (m)

K0806534 RSAI7-10B (K0806534-001) Magnesium J (all detects) A ICP serial dilution (%D)
RSAI7-10B (K0806534-002) UJ (all non-detects) (sd)

K0806534 RSAI7-10B(K0806534-001) 
RSAI7-10B(K0806534-002)

Selenium None P Sample result verification

K0806534 RSAI7-10B (K0806534-001) All analytes reported J (all detects) A Sample result verification
RSAI7-10B(K0806534-002) below the PQL. (PQL) (sp)

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Laboratory Blank Data Qualification Summary - SDG K0806534

No Sample Data Qualified in this SDG

Tronox LLC Facility, 2008 Phase B Investigation, Henderson, Nevada 
Metals - Field Blank Data Qualification Summary - SDG K0806534

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOXNG\21258H4.TR3 7



Tronox Northgate Henderson ^
LDC #: 21258H4 VALIDATION COMPLETENESS WORKSHEET DateS±t^
SDG #: K0806534 Stage 2B Page: l of
Laboratory: Columbia Analytical Services Reviewer: CJyZ-^.

59(_<Y> 2nd Reviewer: ^ ^
METHOD: Metals (ERA SW 846 Method 6010B/6020/7000)

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

Validation Area Comments

1. Technical holding times /A Sampling dates: C&

II. ICP/MS Tune
k ) ' ‘ ~

III. Calibration A
IV. Blanks A

V. ICP Interference Check Sample (ICS) Analysis

VI. Matrix Spike Analysis SW rAS

VII. Duplicate Sample Analysis cm?
VIII. Laboratory Control Samples (LCS) LTS
IX. Internal Standard (ICP-MS) AJ A>b+

X. Furnace Atomic Absorption QC 10/\ "Aca l-M >. \\ t f~h ~~ CC2-.

XI. ICP Serial Dilution

XII. Sample Result Verification N

XIII. Overall Assessment of Data A

XIV. Field Duplicates A

XV Field Blanks aJ

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

Validated Samples! t\
___________ So A

i RSAI7-10B(K0806534-001) 11 21 31

2 RSAI7-10B(K0806534-002) 12 22 32

3 RSAI7-10B(K0806534-001 )MS 13 23 33

4 RSAI7-10B(K0806534-001 )DUP 14 24 34

5 RSAI7-10B(K0806534-002)MS 15 25 35

6 RSAI7-10B(K0806534-002)DUP 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes: U (T^^ZUJ^rrt fjKtGACAton
\ ( I - ejM-aac-yccnq. UlS)

CL^ efr-rn\c-\> crA. > o\ fa

21258H4W.wpd



LDC #: 21258H4 
SDG #: K0806534

VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference

All circled elements are applicable to each sample.

Page: ^ of__
Reviewer:

2nd reviewer:

Sample
in

Matrix Target Analyte List (TAL)

XL— Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mo. Mn. Ho. Ni. Pt. K. Se, Aq, Na, Sr, Tl, Sn, Ti, W, u7vT2FD

a':vfe. (a\, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W. U. V. ZrT:

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mo, Mn, Hq, Ni, Pt, K, Se, Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Al Sh Ac Ra Ra R P.H C.a C.r C.n Hu Fa Ph Mn Mn Mn Hn Mi Pt K Rn An Ma Sr Tl Sn Ti W II V 7n

AnaluciQ MAthnH

ICP So'1 (AD Sb-^sTBat Bef§) Cd.TCa, Cr, Co, Cu, Fe>Pb,'|Vlq^Mo]Mn>lq',]Ni>t,i K,^e, Aq/^aTiriTI, Sn, Ti.^W, U,|vTin7

ICP-MS AI,CS§, As, BadJe^B.l'gcftCa, Cr, Co, Cu, Fe/ftftMq/Mo>ln, Hq, NifPL) K,^eT^?Na, Sr^Sn, Ti.^v/tTV, Zn

GFAA U7 Al, Sb,(^s) Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mo, Mn, Hq, Ni, Pt, K, Se. Aq, Na, Sr, Tl, Sn, Ti, W, U, V, Zn

Comments: ( Mercury by CVAA if performed
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