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1.0 INTRODUCTION

This data validation summary report (DVSR) has been prepared by Laboratory Data Consultants, Inc. 
(LDC) to assess the validity and usability of laboratory analytical data from the July 2008 through June 
2009 Annual Remedial Performance Sampling conducted at the Tronox LLC facility in Henderson, 
Nevada. The assessment was performed by Tronox LLC as a part of the Revised Phase B Quality 
Assurance Project Plan Tronox LLC Facility, Henderson, Nevada dated May 2009 and included the 
collection and analyses of 981 environmental and quality control (QC) samples. The analyses were 
performed by the following methods:

Chromium by EPA SW 846 Method 6010B 
Wet Chemistry:
Total Dissolved Solids (TDS) by EPA Method 160.1 and Standard Method 2540C
Nitrate as Nitrogen by EPA Method 300.0
Nitrate/Nitrite as Nitrogen by EPA Method 353.2
Perchlorate by EPA Method 314.0
Hexavalent Chromium by EPA SW 846 Method 7196
Chlorate and Nitrate as Nitrogen by EPA SW 846 Method 9056

Laboratory analytical services were provided by MWH Laboratories, Inc. The samples were grouped into 
sample delivery groups (SDGs). The water samples are associated with QA/QC samples designed to 
document the data quality of the entire SDG or a sub-group of samples within an SDG. Table I is a cross­
reference table listing each sample, analysis, SDG, collection date, laboratory sample number, and matrix. 
All shaded samples in Table I were reviewed under Stage 4 validation guidelines.

The laboratory analytical data were validated in accordance with procedures described in the Nevada 
Division of Environmental Protection (NDEP) Data Verification and Validation Requirements - 
Supplement established for the BMI Plant Sites and Common Areas Projects, Henderson, Nevada, April 
13, 2009. Consistent with the NDEP requirements, approximately ninety percent of the analytical data 
were validated according to Stage 2A data validation procedures and ten percent of the analytical data 
were validated according to Stage 4 data validation procedures. The analytical data were evaluated for 
quality assurance and quality control (QA/QC) based on the following documents: Basic Remediation 
Company (BRC) Standard Operating Procedures (SOP) 40 Data Review/Valdiation, Revision 1, July 
2007, Revised Phase B Quality Assurance Project Plan Tronox LLC Facility, Henderson, Nevada 
(QAPP), Revision, May 2009, Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review, October 2004, and the EPA SW 846 Third Edition, Test Methods for Evaluating 
Solid Waste, update I, July 1992; update IIA, August 1993; update II, September 1994; update IIB, 
January 1995; update III, December 1996; update IV, February 2007.

This report summarizes the QA/QC evaluation of the data according to precision, accuracy, 
representativeness, completeness, and comparability (PARCC) relative to the project data quality 
objectives (DQOs). This report provides a quantitative and qualitative assessment of the data and 
identifies potential sources of error, uncertainty, and bias that may affect the overall usability.

The PARCC summary report evaluates and summarizes the results of QA/QC data validation for the 
entire sampling program. Each analytical fraction has a separate section for each of the PARCC criteria. 
These sections interpret specific QC deviations and their effects on both individual data points and the 
analyses as a whole. Section 5.0 presents a summary of the PARCC criteria by comparing quantitative 
parameters with acceptability criteria defined in the project DQO's. Qualitative PARCC criteria are also 
summarized in this section.
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Precision and Accuracy of Environmental Data

Environmental data quality depends on sample collection procedures, analytical methods and 
instrumentation, documentation, and sample matrix properties. Both sampling procedures and laboratory 
analyses contain potential sources of uncertainty, error, and/or bias, which affect the overall quality of a 
measurement. Errors for sample data may result from incomplete equipment decontamination, 
inappropriate sampling techniques, sample heterogeneity, improper filtering, and improper preservation. 
The accuracy of analytical results is dependent on selecting appropriate analytical methods, maintaining 
equipment properly, and complying with QC requirements. The sample matrix also is an important factor 
in the ability to obtain precise and accurate results within a given media.

Environmental and laboratory QA/QC samples assess the effects of sampling procedures and evaluate 
laboratory contamination, laboratory performance, and matrix effects. QA/QC samples include: 
equipment blanks, field blanks, field duplicates, method blanks, laboratory control samples and laboratory 
control sample duplicates (LCS/LCSDs), surrogate spikes, laboratory duplicate (DUP) and matrix 
spike/matrix spike duplicates (MS/MSDs).

Before conducting the PARCC evaluation, the analytical data were validated according to the BRC SOP- 
40 (July 2007), QAPP (May 2009), Functional Guidelines (USEPA 2004), and EPA SW 846 Test 
Methods. Samples not meeting the acceptance criteria were qualified with a flag, an abbreviation 
indicating a deficiency with the data. The following are flags used in data validation.

J- Estimated The associated numerical value is an estimated quantity with a negative bias. The 
analyte was detected but the reported value may not be accurate or precise.

J+ Estimated The associated numerical value is an estimated quantity with a positive bias. The 
analyte was detected but the reported value may not be accurate or precise.

J Estimated The associated numerical value is an estimated quantity. It is not possible to assess the 
direction of the potential bias. The analyte was detected but the reported value may not be 
accurate or precise. The "J" qualification indicates the data fell outside the QC limits, but the 
exceedance was not sufficient to cause rejection of the data.

R Rejected The data is unusable (the compound or analyte may or may not be present). Use of the 
"R" qualifier indicates a significant variance from functional guideline acceptance criteria. Either 
resampling or reanalysis is necessary to determine the presence or absence of the rejected analyte. 
The "R" designation is also applied to yield only one complete set of data for a given sample and 
eliminate redundant data.

U Nondetected Analyses were performed for the compound or analyte, but it was not detected. The 
"U" designation is also applied to suspected blank contamination. The "U" flag is used to qualify 
any result that is detected in an environmental sample and associated blank at less than the PQL.

UJ Estimated/Nondetected Analyses were performed for the compound or analyte, but it was not 
detected and the sample quantitation or detection limit is an estimated quantity due to poor 
accuracy or precision. This qualification is also used to flag possible false negative results in the 
case where low bias in the analytical system is indicated by low calibration response, surrogate, 
or other spike recovery.

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

A Indicates the finding is based upon technical validation criteria.
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P Indicates the finding is related to a protocol/contractual deviation. 

The hierarchy of flags is listed below:

R> J

J > J+ or J-

J = J+ plus J-

UJ = U plus J or J+ or J-

The R flag will always take precedence over the J qualifier.

A non-biased (J) flag will always supersede biased (J+ or J-) flags since 
it is not possible to assess the direction of the potential bias.

Adding biased (J+, J-) flags with opposite signs will result in a non- 
biased flag (J).

The UJ flag is used when a non-detected (U) flag is added to a biased 
(J+ or J-) or non-biased flag (J).

Table II lists the reason codes used. Reason codes explain why flags have been applied and identify 
possible limitations of data use. Reason codes are cumulative except when one of the flags is R then only 
the reason code associated to the R flag will be used.

Table III presents the overall qualified results after all the flags or validation qualifiers and associated 
reason codes have been applied.

Once the data are reviewed and qualified according to the BRC SOP-40, QAPP, functional guidelines, 
and EPA Test Methods, the data set is then evaluated using PARCC criteria. PARCC criteria provide an 
evaluation of overall data usability. The following is a discussion of PARCC criteria as related to the 
project DQOs.

Precision is a measure of the agreement or reproducibility of analytical results under a given set of 
conditions. It is a quantity that cannot be measured directly but is calculated from percent recovery data. 
Precision is expressed as the relative percent difference (RPD):

RPD = (Dl-D2)/{ 1/2(D1+D2)} X 100
where:
D1 = reported concentration for the sample 
D2 = reported concentration for the duplicate

Precision is primarily assessed by calculating an RPD from the percent recoveries of the spiked 
compounds for each sample in the MS/MSD pair. In the absence of an MS/MSD pair, a laboratory 
duplicate or LCS/LCSD pair can be analyzed as an alternative means of assessing precision. An 
additional measure of sampling precision was obtained by collecting and analyzing field duplicate 
samples, which were compared using the RPD result as the evaluation criteria.

MS and MSD samples are field samples spiked by the laboratory with target analytes prior to preparation 
and analysis. These samples measure the overall efficiency of the analytical method in recovering target 
analytes from an environmental matrix. A LCS is similar to an MS/MSD sample in that the LCS is 
spiked with the same target analytes prior to preparation and analysis. However, the LCS is prepared 
using a controlled interference-free matrix instead of a field sample aliquot. Laboratory reagent water is 
used to prepare aqueous LCS. The LCS measures laboratory efficiency in recovering target analytes from 
either an aqueous matrix in the absence of matrix interferences.

One primary sample is analyzed and accompanied by an unspiked laboratory duplicate. The data 
reviewer compares the reported results of the primary analysis and the laboratory duplicate, then
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Laboratory and field sampling precision are evaluated by calculating RPDs for aqueous field sample 
duplicate pairs. The sampler collects two field samples at the same location and under identically 
controlled conditions. The laboratory then analyzes the samples under identical conditions.

An RPD outside the numerical QC limit in either MS/MSD samples or LCS/LCSD indicates imprecision. 
Imprecision is the variance in the consistency with which the laboratory arrives at a particular reported 
result. Thus, the actual analyte concentration may be higher or lower than the reported result.

Possible causes of poor precision include sample matrix interference, improper sample collection or 
handling, inconsistent sample preparation, and poor instrument stability. In some duplicate pairs, results 
maybe reported in either the primary or duplicate samples at levels below the practical quantitation limit 
(PQL) or non-detected. Since these values are considered to be estimates, RPD exceedances from these 
duplicate pairs do not suggest a significant impact on the data quality.

Accuracy is a measure of the agreement of an experimental determination and the true value of the 
parameter being measured. It is used to identify bias in a given measurement system. Recoveries outside 
acceptable QC limits may be caused by factors such as instrumentation, analyst error, or matrix 
interference. Accuracy is assessed through the analysis of MS, MSD, LCS, and LCSD. In some cases, 
samples from multiple SDGs were within one QC batch and therefore are associated with the same 
laboratory QC samples. Surrogate spikes are either isotopically labeled compounds or compounds that 
are not typically detected in the samples. Accuracy of inorganic analyses is determined using the percent 
recoveries of MS and LCS analyses.

Percent recovery (%R) is calculated using the following equation:

%R = (A-B)/C x 100
where:
A = measured concentration in the spiked sample
B = measured concentration of the spike compound in the unspiked sample 
C = concentration of the spike

calculates RPDs, which are used to assess laboratory precision.

The percent recovery of each analyte spiked in MS/MSD samples and LCS/LCSD is evaluated with the 
acceptance criteria specified by the previously noted documents. Spike recoveries outside the acceptable 
QC accuracy limits provide an indication of bias, where the reported data may overestimate or 
underestimate the actual concentration of compounds detected or quantitation limits reported for 
environmental samples.

Representativeness is a qualitative parameter that expresses the degree to which the sample data are 
characteristic of a population. It is evaluated by reviewing the QC results of blanks, samples and holding 
times. Positive detects of compounds in the blank samples identify compounds that may have been 
introduced into the samples during sample collection, transport, preparation, or analysis. The QA/QC 
blanks collected and analyzed are method blanks, trip blanks, equipment blanks and field blanks.

A method blank is a laboratory grade water or solid matrix that contains the method reagents and has 
undergone the same preparation and analysis as the environmental samples. The method blank provides a 
measure of the combined contamination derived from the laboratory source water, glassware, instruments, 
reagents, and sample preparation steps. Method blanks are prepared for each sample of a similar matrix 
extracted by the same method at a similar concentration level.

Initial and continuing calibration blanks consist of acidified laboratory grade water, which are injected at
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the beginning and at a regular frequency during each 12 - hour sample analysis run. These blanks estimate 
residual contaminants from the previous sample or standards analysis and measure baseline shifts that 
commonly occur in emission and absorption spectroscopy.

Equipment blanks consist of analyte-free water poured over or through the sample collection equipment. 
The water is collected in a sample container for laboratory analysis. These blanks are collected after the 
sampling equipment is decontaminated and measure efficiency of the decontamination procedure. 
Equipment blanks were collected and analyzed for all target analytes.

Field blanks consist of analyte-ffee source water stored at the sample collection site. The water is 
collected from each source water used during each sampling event. Field blanks were collected and 
analyzed for all target analytes.

Contaminants found in both the environmental sample and the blank sample are assumed to be laboratory 
artifacts if both values are less than the PQL.

Holding times are evaluated to assure that the sample integrity is intact for accurate sample preparation 
and analysis. Holding times will be specific for each method and matrix analyzed. Holding time 
exceedances can cause loss of sample constituents due to biodegradation, precipitation, volatization, and 
chemical degradation. In accordance with EPA guidance (USEPA 2004), sample results for analyses that 
were performed after the method holding time but less than two times the method holding time were 
qualified as estimated (J- or UJ) and sample results for analyses that were performed after two times the 
method holding time were qualified as rejected (R).

Comparability is a qualitative expression of the confidence with which one data set may be compared to 
another. It provides an assessment of the equivalence of the analytical results to data obtained from other 
analyses. It is important that data sets be comparable if they are used in conjunction with other data sets. 
The factors affecting comparability include the following: sample collection and handling techniques, 
matrix type, and analytical method. If these aspects of sampling and analysis are carried out according to 
standard analytical procedures, the data are considered comparable. Comparability is also dependent 
upon other PARCC criteria, because only when precision, accuracy, and representativeness are known 
can data sets be compared with confidence.

Completeness is defined as the percentage of acceptable sample results compared to the total number of 
sample results. Completeness is evaluated to determine if an acceptable amount of usable data were 
obtained so that a valid scientific site assessment can be completed. Completeness equals the total 
number of sample results for each fraction minus the total number of rejected sample results divided by 
the total number of sample results multiplied by 100. As specified in the project DQOs, the goal for 
completeness for target analytes in each analytical fraction is 90 percent.

Percent completeness is calculated using the following equation:

%C = (T - R)/T x 100
where:
%C = percent completeness 
T = total number of sample results 
R = total number of rejected sample results

Completeness is also determined by comparing the planned number of samples per method and matrix as 
specified in the QAPP, with the number determined above.

The following sections present a review of QC data for each analytical method.
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2.0 METALS

A total of 632 water samples were analyzed for chromium by EPA SW 846 Method 601 OB. All metal 
data were assessed to be valid since none of the 632 total results were rejected based on holding time and 
QC exceedances. This section discusses the QA/QC supporting documentation as defined by the PARCC 
criteria and evaluated based on the DQOs.

2.1 Precision and Accuracy

2.1.1 Instrument Calibration

Initial and continuing calibration verification results provide a means of evaluating accuracy within a 
particular SDG. Correlation coefficient (r) and percent recovery (%R) are the two major parameters used 
to measure the effectiveness of instrument calibration. The correlation coefficient indicates the linearity 
of the calibration curve. %R is used to verify the ongoing calibration acceptability of the analytical 
system.

The most critical of the two calibration parameters, r, has the potential to affect data accuracy across an 
SDG when it is outside the acceptable QC limits. %R exceedances suggest more routine instrumental 
anomalies, which typically impact all sample results for the affected analytes.

The correlation coefficients in the initial calibrations were within the acceptance criteria of > 0.995 and 
the %Rs in the continuing calibration verification met the acceptance criteria of 90-110%.

2.1.2 MS/MSD Samples

All MS/MSD %Rs and RPDs met acceptance criteria.

2.1.3 LCS Samples

All LCS %Rs met acceptance criteria.

2.1.4 Field Duplicate Samples

The field duplicate samples were evaluated for acceptable precision with RPDs for the compounds. Two 
chromium results were qualified as detected estimated (J) due to high RPD in field duplicate pair PC-71 
and MD-4. The details regarding the qualification of results are presented in Attachment A, Section XIV.

2.1.5 ICP Interference Check Sample

All ICP interference check %Rs met acceptance criteria.

2.1.6 Analyte Quantitation and Target Identification

Raw data were evaluated for the Stage 4 samples. All analyte quantitation and target identifications were 
acceptable.

2.2 Representativeness

2.2.1 Sample Preservation and Holding Times

The evaluation of holding times to verify compliance with the method was conducted. All 
samples met the 180-day analysis holding time criteria for chromium.
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2.2.2 Blanks

Method blanks were analyzed to evaluate representativeness.

If contaminants were detected in a blank, corrective actions were made for the chemical analytical data 
during data validation. The corrective action consisted of amending the laboratory reported results based 
on the following criteria.

Results Below the POL If a sample result and blank contaminant value were less than the PQL, 
the sample result was amended as non-detected (U) at the concentration reported in the sample 
results.

Results Above the POL If a sample result and blank contaminant value were greater than the 
PQL and less than 10 times the blank contaminant value, the sample result was qualified as 
detected estimated (J+) at the concentration reported in the sample results.

No Action If a sample result and blank contaminant values were greater than the PQL, the result 
was not amended.

2.2.2.1 Method Blanks

No contaminants were detected in the method blanks for this analysis.

2.2.2.2 Equipment and Field Blanks

No contaminants were detected in the equipment and field blanks for this analysis.

2.3 Comparability

The laboratory used standard analytical methods for all of the analyses. In all cases, the Sample 
Quantitation Limits (SQLs) attained were at or below the PQLs. Target compounds detected below the 
reporting limits flagged (J) by the laboratory should be considered estimated. The comparability of the 
data is regarded as acceptable.

2.4 Completeness

The completeness level attained for metal field samples was 100 percent. This percentage was calculated 
as the total number of accepted sample results divided by the total number of sample results multiplied by 
100.

3.0 WET CHEMISTRY

A total of 978 water samples were analyzed for TDS by EPA Method 160.1 and Standard Method 2540C 
and perchlorate by EPA Method 314.0; a total of 18 water samples were analyzed for nitrate as nitrogen 
by EPA Method 300.0; a total of 6 water samples were analyzed for nitrate/nitrite as nitrogen by EPA 
Method 353.2; a total of 53 water samples were analyzed for hexavalent chromium by EPA SW 846 
Method 7196; a total of 26 water samples were analyzed for chlorate by EPA SW 846 Method 9056, and 
a total of 20 water samples were analyzed for nitrate as nitrogen by EPA SW 846 Method 9056. All wet 
chemistry data were assessed to be valid with the exception of two of the 2,079 total results which was 
rejected based on holding time exceedances. This section discusses the QA/QC supporting documentation 
as defined by the PARCC criteria and evaluated based on the DQOs.
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3.1 Precision and Accuracy

3.1.1 Instrument Calibration

As previously discussed in Section 2.1.1, initial and continuing calibration results provide a means of 
evaluating accuracy.

The correlation coefficients in the initial calibrations were within the acceptance criteria of > 0.995 and 
the %Rs in the continuing calibration verification met the acceptance criteria of 90-110%.

3.1.2 MS/MSD Samples

All MS/MSD %Rs and RPDs met the acceptance criteria.

3.1.3 Duplicate (DUP) Samples

Due to a high DUP RPD, the TDS result for sample PC-55 was qualified as detected estimated (J). The 
details regarding the qualification of results are presented in Attachment B, Section V.

3.1.4 LCS/LCSD Samples

Twenty results for TDS and perchlorate were qualified as detected estimated (J+) due to LCS/LCSD 
percent recoveries outside of the acceptance criteria. The details regarding the qualification of results are 
presented in Attachment B, Section VI.

3.1.5 Field Duplicate Samples

The field duplicate samples were evaluated for acceptable precision with RPDs for the compounds. All 
RPDs met the acceptance criteria.

3.1.6 Analyte Quantitation and Target Identification

Raw data were evaluated for the Stage 4 samples. All analyte quantitation and target identifications were 
acceptable.

3.2 Representativeness

3.2.1 Sample Preservation and Holding Times

The evaluation of holding times to verify compliance with the method was conducted. All water samples 
met the 28-day analysis holding time criteria for chlorate.

Due to a severe holding time criteria exceedance the nitrate as nitrogen result for sample M-10 and the 
hexavalent chromium result for sample EB-1 were qualified as rejected (R). Additionally, one hundred 
nineteen results for TDS, nitrate as nitrogen, nitrate/nitrite as nitrogen, perchlorate, and hexavalent 
chromium were qualified as detected estimated (J) or non-detected estimated (UJ). The analysis holding 
time criteria for water samples is 7 days for TDS, 48 hours for nitrate as nitrogen, 28 days for 
nitrate/nitrite as nitrogen and perchlorate, and 24 hours for hexavalent chromium. The details regarding 
the qualification of results are presented in Attachment B, Section I.
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3.2.2 Blanks

As previously discussed in Section 2.2.2, method blanks, field blanks and equipment blanks were 
analyzed to evaluate representativeness.

3.2.2.1 Method Blanks

No contaminants were detected in the method blanks for this analysis.

3.2.2.2 Equipment and Field Blanks

Three results for perchlorate and hexavalent chromium were qualified as detected estimated (J+) due to 
contamination present in equipment blanks. The affected samples were M-5A, M-84, and M-92. The 
details regarding the qualification of results are presented in Attachment B, Section III.

3.3 Comparability

The laboratory used standard analytical methods for all of the analyses. In all cases, the SQLs attained 
were at or below the PQLs. Target compounds detected below the reporting limits flagged (J) by the 
laboratory should be considered estimated. The comparability of the data is regarded as acceptable.

3.4 Completeness

The completeness level attained for wet chemistry field samples was 99.9 percent. This percentage was 
calculated as the total munber of accepted sample results divided by the total number of sample results 
multiplied by 100.

4.0 VARIANCES IN ANALYTICAL PERFORMANCE

The laboratory used standard analytical methods for all of the analyses throughout the project. No 
systematic variances in analytical performance were noted in the laboratory case narratives with the 
exception of TDS for sample FB-1. The laboratory reported the results as NA due to possible error in 
sample analysis. The details regarding the sample result are presented in Attachment B, Section VII.

5.0 SUMMARY OF PARCC CRITERIA

The validation reports present the PARCC results for all SDGs. Each PARCC criterion is discussed in 
detail in the following sections.

5.1 Precision and Accuracy

Precision and accuracy were evaluated using data quality indicators such as calibration, surrogates, 
MS/MSD, DUP, and LCS/LCSD. The precision and accuracy of the data set were considered acceptable 
after integration of result qualification.

All calibrations were performed as required and met the acceptance criteria.. All surrogate, MS/MSD, 
DUP and LCS/LCSD percent recoveries and RPDs met acceptance criteria with the exceptions noted in 
Sections 2.1.4, 3.1.3, and 3.1.4. All ICP interference check sample %Rs met acceptance criteria.
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5.2 Representativeness

All samples for each method and matrix were evaluated for holding time compliance. All samples were 
associated with a method blank in each individual SDG. The representativeness of the project data is 
considered acceptable.

5.3 Comparability

Sampling frequency requirements were met in obtaining necessary field blanks and field duplicates. The 
laboratory used standard analytical methods for the analyses. The analytical results were reported in 
correct standard units. Sample preservation, and sample integrity criteria were met. Holding times were 
within QC criteria with the exceptions noted in Section 3.2.1. The overall comparability is considered 
acceptable.

5.4 Completeness

Of the 2,711 total analytes reported, 2 sample results were rejected. The completeness for the SDG is as 
follows:

Parameter Total Analytes No. of Re jects % Completeness
Metals 632 0 100
Wet Chemistry 2,079 2 99.9
Total 2,711 2 99.9

The completeness percentage based on rejected data met the 90 percent DQO goal. A less quantifiable 
loss of data occurred in the application of blank qualifications as specifically noted in Section 3.2.2.2.

6.0 CONCLUSIONS AND RECOMMENDATIONS

The analytical data quality assessment for the water sample laboratory analytical results generated during 
the July 2008 through June 2009 Annual Remedial Performance Sampling at the Tronox LLC facility in 
Henderson, Nevada established that the overall project requirements and completeness levels were met. 
The 2 sample results that were found to be rejected (R) are unusable for all purposes. Sample results that 
were found to be estimated (J) are usable for limited purposes only. Based upon the Stage 2A and Stage 4 
data validation all other results are considered valid and usable for all purposes.
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Table II. Qualification Codes and Definitions

Code Definition

a qualified due to low abundance (radiochemical activity)

b qualified due to blank contamination

be qualified due to equipment blank contamination

bf qualified due to field blank contamination

bl qualified due to lab blank contamination

c qualified due to calibration problems

cp qualified due to insufficient ingrowth (radiochemical only)

fd qualified due to field duplicate imprecision

h qualified due to holding time exceedance

i qualified due to internal standard areas

k qualified as Estimated Maximum Possible Concentrations (dioxins 
only)

1 qualified due to LCS recoveries

Id qualified due to lab duplicate imprecision (matrix duplicate, MSD, 
LCSD)

m qualified due to matrix spike recoveries

nb qualified due to negative lab blank contamination (nondetect 
results only)

P qualified as a false positive due to contamination during shipping

q qualified due to quantitation problem

s qualified due to surrogate recoveries

t qualified due to elevated helium tracer concentrations

X qualified due to low % solids

y qualified due to serial dilution results

z qualified due to ICS results
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ATTACHMENT A

Metals Data Validation Report



Metals by EPA SW 846 Method 601 OB for Chromium

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

ICP-MS was not utilized in these SDGs.

III. Calibration

An initial calibration was performed for samples on which a Stage 4 review was 
performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and 
continuing calibration verification (CCV) were met for samples on which a Stage 4 review 
was performed.

Calibration data were not reviewed for Stage 2A.

IV. Blanks

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

Samples EB-1 (from SDGs 249949, 258410, 264774, and 270390), EB-2 (from SDGs 
250101,258623, 264820, and 270439,), EB052009 (from SDG 271048), and EB052109 
(from SDG 271121) were identified as equipment blanks. No chromium was found in 
these blanks.

Samples FB-1 (from SDGs 249697, 258305, 264580, and 270339), FB0151909, 
FB051909-2 (both from SDG 270989), FB M-39 (from SDG 270992), FB052009 (from 
SDG 271048), FB-CLDR-2 (from SDG 271066), FB052109 (from SDG 271121), 
FB060109 (from SDG 271400), and FB060209 (from SDG 271465) were identified as 
field blanks. No chromium was found in these blanks.

No field blanks were identified in all other SDGs.
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V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

The frequency of analysis was met for samples on which a Stage 4 review was 
performed.

The criteria for analysis were met for samples on which a Stage 4 review was performed.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in these SDGs.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in these SDGs.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

ICP serial dilution was not performed for all other SDGs.

XII. Sample Result Verification

All sample result verifications were acceptable for samples on which a Stage 4 review 
was performed. Raw data were not evaluated for the samples reviewed by Stage 2A 
criteria.
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XIII. Overall Assessment of Data

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

XIV. Field Duplicates

Samples PC-71 and MD-3 and samples M-23 and MD-4 (both pairs from SDG 249697), 
samples M-65 and MD-5 (from SDG 249949), samples M-11 and MD-1 (from SDG 
250101), samples M-84 and MD-2 (from SDG 250139), samples PC-128 and MD-3 (from 
SDG 258305), samples PC-71 and MD-4 (from SDG 258410), samples M-11 and MD-1 
(from SDG 258563), and samples M-12A and MD-2 (from SDG 258623) samples M-95 
and MD-1 (from SDGs 264580 and 270339), samples PC-37 and MD-3 (from SDG 
264580), samples M-25 and MD-4 (from SDG 264774), samples M-84 and MD-2 (from 
SDG 264946), samples PC-54 and MD-3 (from SDG 270339), samples M-57A and MD-4 
(from SDG 270390), samples M-34 and MD-5 (from SDG 270439), samples M-36 and 
MD-2 (from SDG 270567), samples M-134 and DUPLICATE (from SDG 271048), 
samples MW-132 and DUPLICATE (from SDG 271121), samples M-103 and 
DUPLICATE (from SDG 271400), and samples TR-4 and DUPLICATE (from SDG 
271465) were identified as field duplicates. No chromium was detected in any of the 
samples with the following exceptions:

SDG Analyte

---------Cnnrpntratinn (mnll \---------
RPD

(Limits)
Difference

(Limits) Flag AorPPC-71 MD-3

249697 Chromium 0.39 0.39 0 (s30) - - -

SDG Analyte

/“*/■*n/'antiunrtll \
RPD

(Limits)
Difference

(Limits) Flag A or PM-23 MD-4

249697 Chromium 0.77 0.80 4 (<;30) - - -

SDG Analyte

/mnll \
RPD

(Limits)
Difference

(Limits) Flag AorPM-65 MD-5

249949 Chromium 35 35 0 {<.30) - - -

SDG Analyte

/mnll \
RPD

(Limits)
Difference

(Limits) Flag A or PM-11 MD-1

250101 Chromium 3.1 3.0 3 (s30) - - -
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r*r»r\r*on*ra*i/-»r» /mn/l ^

SDG Analyte M-84 MD-2
RPD

(Limits)
Difference

(Limits) Flag AorP

250139 Chromium 0.065 0.067 3 (s30) - - -

f'nnr-an+ra+i/'M-i 1 mn/l \

SDG Analyte PC-128 MD-3
RPD

(Limits)
Difference

(Limits) Flag AorP

258305 Chromium 0.16 0.16 0 (s30) - - -

rkrtr»/»anfr»+ir»r» /mn/l \

SDG Analyte PC-71 MD-4
RPD

(Limits)
Difference

(Limits) Flag A or P

258410 Chromium 0. 73 0.46 45 (s30) - J (all detects) A

. ....... Cone Antraltion-ton/U______

SDG Analyte M-11 MD-1
RPD

(Limits)
Difference

(Limits) Flag A orP

258563 Chromium 3.6 3.7 3 (s30) - - -

Pnnnanti'aflnn /mn/l \

SDG Analyte M-12A MD-2
RPD

(Limits)
Difference

(Limits) Flag AorP

258623 Chromium 13 13 0 (s30) - - -

/'nnnantratinn /mn/l ^

SDG Analyte M-95 MD-1
RPD

(Limits)
Difference

(Limits) Flag AorP

264580 Chromium 1.2 1.2 0 (s30) - - -

Pnnnanti'atinn /mn/l \

SDG Analyte PC-37 MD-3
RPD

(Limits)
Difference

(Limits) Flag A or P

264580 Chromium 0.20 0.20 0 (s30) - - -

SDG Analyte

f'nnnantratlnn /mn/l \
RPD

(Limits)
Difference

(Limits) Flag AorPMD-25 MD-4

264774 Chromium 13 13 0 (^30) - - -
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/msWI \

SDG Analyte MD-84 MD-2
RPD

(Limits)
Difference

(Limits) Flag AorP

264946 Chromium 0.042 0.041 - 0.001 (50.020) - -

f/Mir'Anfra+irtn /mn/l \

SDG Analyte MD-95 MD-1
RPD

(Limits)
Difference

(Limits) Flag AorP

270339 Chromium 1.1 1.0 10(530) - - -

SDG Analyte

/**nnAA»i<,r'a+inri /mn/l \
RPD

(Limits)
Difference

(Limits) Flag AorPPC-54** MD-3

270339 Chromium 1.8 1.8 0 (530) - - -

SDG Analyte

Antral inn fma/l J______
RPD

(Limits)
Difference

(Limits) Flag A or PM-57A MD-4

270390 Chromium 0.075 0.076 - 0.001 (50.020) - -

—Concentrai inn /mn/l \

SDG Analyte M-34 MD-5
RPD

(Limits)
Difference

(Limits) Flag AorP

270439 Chromium 0.075 0.076 - 0.001 (50.020) - -

SDG Analyte

- —Concentrai inn tmn/l J______
RPD

(Limits)
Difference

(Limits) Flag A or PM-36 MD-2

270567 Chromium 32 32 0 (530) - - -

SDG Analyte

/’*nn/*on+i>A+inn /mn/l \
RPD

(Limits)
Difference

(Limits) Flag AorPM-134 DUPLICATE

271048 Chromium 0.10 0.12 18(530) - - -

/’'nnr-nn+i'A+inn /mnll \

SDG Analyte M-132 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag A or P

271121 Chromium 0.081 0.094 15(530) - - -

Attachment A 5



/mn/l \

SDG Analyte TR-4 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag A or P

271465 Chromium 0.030 0.028 - 0.002 (sO.010) - -
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2008 - 2009 Annual Remedial Performance Sampling
Chromium - Data Qualification Summary - SDGs 249697, 249779, 249900, 250101, 
250123, 250139, 250388, 250906, 251027, 251181, 258290, 258305, 258410, 258563, 
258623, 258639, 258779, 259063, 264580, 264598, 264727, 264774, 264820, 264946, 
264958, 265481, 265658, 270339, 270369, 270376, 270390, 270439, 270442, 270531, 
270567, 270578, 270579, 270639, 270708, 270815, 271048, 271121, 270704, 270794, 
270845, 270989, 270992, 271160, 271248, 271400, 271465, 271624, 271337, 270628, 
271066, 271687, 271791, 271832, 271854, 271999

SDG Sample Analyte Flag AorP Reason

258410 PC-71
MD-4

Chromium J (all detects) A Field duplicates (RPD)

2008 - 2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDGs 249697, 249779, 
249900, 250101, 250123, 250139, 250388, 250906, 251027, 251181, 258290, 258305, 
258410, 258563, 258623, 258639, 258779, 259063, 264580, 264598, 264727, 264774, 
264820, 264946, 264958, 265481, 265658, 270339, 270369, 270376, 270390, 270439, 
270442, 270531, 270567, 270578, 270579, 270639, 270708, 270815, 271048, 271121, 
270704, 270794, 270845, 270989, 270992, 271160, 271248, 271400, 271465, 271624, 
271337, 270628, 271066, 271687, 271791, 271832, 271854, 271999

No Sample Data Qualified in these SDGs

2008 - 2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDGs 249697,249779,249900, 
250101, 250123, 250139, 250388, 250906, 251027, 251181, 258290, 258305, 258410, 
258563, 258623, 258639, 258779, 259063, 264580, 264598, 264727, 264774, 264820, 
264946, 264958, 265481, 265658, 270339, 270369, 270376, 270390, 270439, 270442, 
270531, 270567, 270578, 270579, 270639, 270708, 270815, 271048, 271121, 270704, 
270794, 270845, 270989, 270992, 271160, 271248, 271400, 271465, 271624, 271337, 
270628, 271066, 271687, 271791, 271832, 271854, 271999

No Sample Data Qualified in these SDGs
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ATTACHMENT B

Wet Chemistry Data Validation Report



Total Dissolved Solids by EPA Method 160.1 and Standard Method 2540C
Nitrate as Nitrogen by EPA Method 300.0
Perchlorate by EPA Method 314.0
Nitrate/Nitrite as Nitrogen by EPA Method 353.2
Hexavalent Chromium by EPA SW 846 Method 7196
Chlorate and Nitrate as Nitrogen by EPA SW 846 Method 9056

I. Technical Holding Times

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

Total Time From Required Holding Time
Sample Collection From Sample Collection

SDG Sample Analyte Until Analysis Until Analysis Flag AorP

249697 M-37 Hexavalent chromium 31.5 hours 24 hours J- (all detects) P
264774 M-12A UJ (all non-detects)
264820 M-95
270390 M-37

EB-1

249697 EB-2 Hexavalent chromium 32 hours 24 hours J- (all detects) P
264820 M-44

FB-1
FB-1 MS
FB-1 MSD

UJ (all non-detects)

249779 PC-120 Total dissolved solids 13 days 7 days J- (all detects) P
253834 PC-133 UJ (all non-detects)
266452 M-6A

ARP-1

249949 M-37 Hexavalent chromium 31.75 hours 24 hours J- (all detects) P
EB-1 UJ (all non-detects)

250101 MD-1 Hexavalent chromium 53.5 hours 24 hours J- (all detects)
R (all non-detects)

P

250101 EB-2 Hexavalent chromium 35.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

250101 FB-1 Hexavalent chromium 33.75 hours 24 hours J- (all detects) P
270339 M-12A UJ (all non-detects)

250101 M-100 Hexavalent chromium 33 hours 24 hours J- (all detects) P
270567 M-11 UJ (all non-detects)

250139 MD-2 Total dissolved solids 43 days 7 days J- (all detects)
R (all non-detects)

P

250139 M-84 Hexavalent chromium 31 hours 24 hours J- (all detects) P
MD-2 UJ (all non-detects)
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Total Time From Required Holding Time
Sample Collection From Sample Collection

SDG Sample Analyte Until Analysis Until Analysis Flag A or P

250139 EB-1 Hexavalent chromium 31.25 hours 24 hours J- (all detects) P
258305 M-10 UJ (all non-detects)
264774 M-100
270567 M-95

250139 M-36 Hexavalent chromium 29.5 hours 24 hours J- (all detects) P
258623
264946

M-10 UJ (all non-detects)

250139 M-10 Hexavalent chromium 30.5 hours 24 hours J- (all detects) P
264820 M-11 UJ (all non-detects)
264946 M-36

253362 PC-119 Total dissolved solids 11 days 7 days J- (all detects) P
257010 ART-7 UJ (all non-detects)
271731 PC-59

257010 HMW16 Total dissolved solids 8 days 7 days J- (all detects) P
270708 PC-24

PC-50
PC-98R
PC-86
PC-90
PC-56
PC-58
PC-60
PC-62
PC-68
ARP-1
PC-91
PC-97
PC-17
PC-18
PC-55
L-635
L-637

UJ (all non-detects)

258410 EB-1 Hexavalent chromium 80 hours 24 hours J- (all detects)
R (all non-detects)

P

258410 M-37 Hexavalent chromium 75 hours 24 hours J- (all detects)
R (all non-detects)

P

258563 M-84 Hexavalent chromium 50.5 hours 24 hours J- (all detects)
R (all non-detects)

P

258563 M-10 Hexavalent chromium 47.25 hours 24 hours J- (all detects)
UJ (all non-detects)

P

258563 EB-2 Hexavalent chromium 52 hours 24 hours J- (all detects)
R (all non-detects)

P

258563 M-11 Hexavalent chromium 49.75 hours 24 hours J- (all detects) P
MD-1 R (all non-detects)

258623 M-12A Hexavalent chromium 30 hours 24 hours J- (all detects) P
MD-2 UJ (all non-detects)
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SDG Sample Analyte

Total Time From 
Sample Collection 

Until Analysis

Required Holding Time 
From Sample Collection 

Until Analysis Flag AorP

258623
264946

M-84
MD-2
M-100

Hexavalent chromium 29.75 hours 24 hours J- (all detects)
UJ (all non-detects)

P

259063 PC-58 Total dissolved solids 9 days 7 days J- (all detects)
UJ (all non-detects)

P

264580
270339
270567

M-95
MD-1
M-95
MD-1
MD-1MS
MD-1MSD
M-84

Hexavalent chromium 32.75 hours 24 hours J- (all detects)
UJ (all non-detects)

P

264580 FB-1 Hexavalent chromium 35.75 hours 24 hours J- (all detects)
UJ (ail non-detects)

P

264727 l-U
l-T

Total dissolved solids 16 days 7 days J- (all detects)
R (all non-detects)

A

264774
270439
270442

M-66
M-33
M-31A
M-50
M-34
MD-5
l-l
l-V

Total dissolved solids 16 days 7 days J- (all detects)
R (all non-detects)

P

264946 M-100 Hexavalent chromium 30.25 hours 24 hours J- (all detects)
UJ (all non-detects)

P

265658
271066

M-23
M-67
M-66

Total dissolved solids 36 days 7 days J- (all detects)
R (all non-detects)

P

270339 PC-129
PC-130
M-96
PC-129DUP

Total dissolved solids 18 days 7 days J- (all detects)
R (all non-detects)

A

270339 M-44 Hexavalent chromium 32.25 hours 24 hours J- (all detects)
UJ (all non-detects)

P

270339 PC-124
PC-130

Nitrate as N 51 hours 48 hours J- (all detects)
UJ (all non-detects)

P

270376 l-U Total dissolved solids 15 days 7 days J- (all detects)
R (all non-detects)

P

270376 l-G
l-Q
l-F
l-N
l-M
l-R

Total dissolved solids 17 days 7 days J- (all detects)
R (all non-detects)

P
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SDG Sample Analyte

Total Time From 
Sample Collection 

Until Analysis

Required Holding Time 
From Sample Collection 

Until Analysis Flag A or P

270439 M-11 Hexavalent chromium 24.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

270439 EB-2 Hexavalent chromium 27.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

270442 M-2A Total dissolved solids 14 days 7 days J- (all detects)
UJ (all non-detects)

A

270531 M-10 Nitrate as N 7 days 48 hours J- (all detects)
R (all non-detects)

P

270564 PC-112 Perchlorate 32 days 28 days J- (all detects)
UJ (all non-detects)

P

270567 M-36
MD-2

Hexavalent chromium 32.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

270567 M-36
M-10
MD-2

Nitrate/Nitrite as N 43 days 28 days J- (all detects)
UJ (all non-detects)

P

270845 H-58A
H-48
MC-65
PC-21A
MC-6
MC-7
MC-69

Total dissolved solids 23 days 7 days J- (all detects)
R (all non-detects)

P

270992 M-39 Total dissolved solids 14 days 7 days J- (all detects)
UJ (all non-detects)

P

271048 M-65 Total dissolved solids 24 days 7 days J- (all detects)
R (all non-detects)

P

271731 ART-6 Total dissolved solids 45 days 7 days J- (all detects)
R (all non-detects)

P

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

II. Calibration
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a. Initial Calibration

All criteria for the initial calibration of each method were met for samples on which a 
Stage 4 review was performed. Raw data were not evaluated for the samples reviewed 
by Stage 2A criteria.

The balance check was not performed for Total Dissolved Solids in SDG 264727.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for samples on which a 
Stage 4 review was performed. Raw data were not evaluated for the samples reviewed 
by Stage 2A criteria.

The balance check was not performed for Total Dissolved Solids in SDG 264727.

III. Blanks

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

SDG Method Blank ID Analyte Concentration Associated Samples

256589 PB (prep blank) Total dissolved solids 6.0 mg/L ART-4
261275 ARP-1

PC-18
PC-55
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SDG Method Blank ID Analyte Concentration Associated Samples

258563
259063
265481

PB (prep blank) Total dissolved solids 14 mg/L PC-103
PC-98R
PC-86
PC-90
PC-56
PC-58
PC-59
PC-60
PC-62
PC-68
PC-91
PC-97
PC-18
PC-55
L-635
M-92
M-97
l-K
l-J
l-Z
l-l
l-V
MD-1
MW-K4
ARP-1
ARP-4A
ARP-5A
ARP-6B
PC-53
PC-103
MW-K5
PC-55
L-635

261012 PB (prep blank) Total dissolved solids 36 mg/L ART-1
ART-2
ART-3
ART-4
ART-6
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9

264727 MB (prep blank) Total dissolved solids 12 mg/L l-P
l-H
l-G
l-Q
l-F
l-N
l-E
l-M
l-D
l-C
l-S
l-R
l-L
l-B
l-AR

265658 PB (prep blank) Total dissolved solids 10 mg/L M-23
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Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified.

Samples EB-1 (from SDGs 249949, 258410, 264774, 270390), EB-2 (from SDGs 
250101, 258563, 264820, 270439), EB051909 (from SDG 270989), EB052009 (from 
SDG 271048), EB052109 (from SDG 271121), and EB052609 (from SDG 271248) were 
identified as equipment blanks. No contaminant concentrations were found in these 
blanks with the following exceptions:

Sampling
SDG Equipment Blank ID Date Analyte Concentration Associated Samples

249900 EB-1 8/5/09 Perchlorate 255 ug/L l-O
249949 Total dissolved solids 18 mg/L l-P

l-H
l-U
l-T
l-G
l-Q
l-F
l-N
l-E
l-M
l-D
l-C
l-S
l-L
l-R
l-B
l-AR
l-FDUP
l-AA
M-131
M-64
M-65
M-66
M-79
M-69
M-135
M-99
M-25
M-57A
M-37
MD-5

250101 EB-2 8/6/08 Perchlorate 9.8 ug/L l-Z
250123 l-l

l-V
M-67
M-74
M-73
M-88
M-12A
M-11
MD-1
M-92
M-97
M-31A
M-50
M-34
M-35
M-19
M-39
M-68
M-61
l-K
l-J
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Sampling
SDG Equipment Blank ID Date Analyte Concentration Associated Samples

258563 EB-2 11/5/08 Perchlorate 127 ug/L M-92
Hexavalent chromium 0.017 mg/L M-97

M-31A
M-52
M-50
M-34
M-35
M-19
M-39
M-68
M-61
l-K
l-J
l-Z
l-l
l-V
M-84
M-10
M-11
MD-1

264774 EB-1 2/3/09 Perchlorate 162 ug/L l-AA
M-64
M-65
M-66
M-79
M-69
M-135
M-131
M-57A
M-99
M-25
M-37
MD-4

264820 EB-2 2/4/09 Perchlorate 12 ug/L M-92
M-97
M-31A
M-52
M-50
M-34
M-35
M-19
M-39
M-68
M-61
M-67
M-74
M-73
M-88
l-V
l-K
l-J
l-Z
l-l
M-12A
M-10
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Equipment Blank ID Analyte Concentration
Sampling

SDG Date Associated Samples

270369
270376
270390

EB-1 5/5/09 Perchlorate 159 ug/L M-5A
l-O
l-P
l-H
l-U
l-T
l-G
l-Q
l-F
l-N
l-E
l-M
l-D
l-C
l-S
l-L
l-R
l-B
l-AR
l-AA
M-131
M-57A
M-79
M-69
M-135
M-25
M-99
M-37
MD-4

270439
270442
270507

EB-2 5/6/09 Perchlorate 70 ug/L M-92
M-97
M-33
M-31A
M-52
M-50
M-21
M-34
M-35
M-19
M-39
M-68
M-74
M-73
M-88
M-11
M-12A
M-13
MD-5
l-K
l-J
l-l
l-Z
l-V
PC-77
PC-74

Samples FB-1 (from SDGs 249697, 258305 264580, 270339), FB0151909 and 
FB051909-2 (from SDG 270989), FB M-39 (from SDG 270992), FB052009 (from SDG 
271048), FB-CLDR-2 (from SDG 271066), FB052109 (from SDG 271121), FB052209 
(from SDG 271160), FB052609 (from SDG 271248), FB052909 (from SDG 271337), 
FB060109 (from SDG 271400), FB060209 (from SDG 271465), and FB060409 (from 
SDG 271624) were identified as field blanks. No contaminant concentrations were found 
in these blanks with the following exceptions:
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Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB052009 5/20/09 Perchlorate 4.1 ug/L PC-64
M-65
M-134
DUPLICATE

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:

SDG Sample Analyte
Reported

Concentration
Modified Final 
Concentration

258563 M-92 Perchlorate 884 ug/L 884J+ ug/L

258563 M-84 Hexavalent chromium 0.056 mg/L 0.056J+ mg/L

270369 M-5A Perchlorate 397 ug/L 397J+ ug/L

No field blanks were identified in the other SDGs.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

SDG
DUP ID

(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag A or P

251027 PC-55DUP Total dissolved solids 13.7 (s 10) J (all detects) A
(PC-55) UJ (all non-detects)

VI. Laboratory Control Samples

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

LCS ID 
(Associated 
Samples) Analyte

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flap AorP

250388 LCS3
(PC-120)

Perchlorate 129.0(75-125) - - J+ (all detects) P

251027 LCS
(PC-55)

Total dissolved solids 77.4 (80-114) - - J- (all detects)
UJ (all non-detects)

P

251181
256589

LCS1
(ART-6
ART-1
ART-2
ART-3
ART-6
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9)

Total dissolved solids 125.7(80-114) J+ (all detects) P

VII. Sample Result Verification

All sample result verifications were acceptable for samples on which a Stage 4 review 
was performed. Raw data were not evaluated for the samples reviewed by Stage 2A 
criteria.

Although Total Dissolved Solids (IDS) were detected in sample FB-1 in SDG 264580, 
the laboratory reported the results as NA due to possible error in sample analysis. The 
field blank sample should not have high levels of TDS and the Specific Conductance test 
confirmed that the results did not match.

VIII. Overall Assessment of Data

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

IX. Field Duplicates

Samples PC-71 and MD-3 and samples M-23 and MD-4 (from SDG 249697), samples 
M-65 and MD-5 (from SDG 249949), samples M-11 and MD-1 (from SDG 250101), 
samples M-84 and MD-2 (from SDG 250139), samples PC-128 and MD-3 (from SDG 
258305), samples PC-71 and MD-4 (from SDG 258410), samples M-11 and MD-1 (from 
SDG 258563), samples M-12A and MD-2 (from SDG 258623), samples M-95 and MD-1 
and PC-37 and MD-3 (from SDG 264580), samples M-25 and MD-4 (from SDG 264774), 
samples M-84 and MD-2 (from SDG 264946), samples M-95 and MD-1 and samples PC- 
54 and MD-3 (from SDG 270339), samples M-57A and MD-4 (from SDG 270390), 
samples M-34 and MD-5 (from SDG 270439), samples M-36 and MD-2 (from SDG 
270567), samples M-134 and DUPLICATE (from SDG 271048), samples MW-132 and
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DUPLICATE (from SDG 271121), samples M-125 and DUPLICATE (from SDG 271160), 
samples M-142 and DUPLICATE (from SDG 271248), samples M-103 and DUPLICATE 
(from SDG 271400), samples TR-4 and DUPLICATE (from SDG 271465), and samples 
H-11 and DUPLICATE (from SDG 271624) were identified as field duplicates. No 
contaminant concentrations were detected in any of the samples with the following 
exceptions:

---------- ftnnrpntratinn_______

SDG Analyte PC-71** MD-3
RPD

(Limits)
Difference

(Limits) Flag A or P

249697 Total dissolved solids 8270 mg/L 8050 mg/L 3 (sSO) - - -

249697 Perchlorate 468000 ug/L 451000 ug/L 4 (£30) - - -

---------- Cnnrpntratinn_______

SDG Analyte M-23** MD-4
RPD

(Limits)
Difference

(Limits) Flag A or P

249697 Total dissolved solids 5260 mg/L 4720 mg/L 11 (£30) - - -

249697 Perchlorate 493000 ug/L 514000 ug/L 4 (£30) - - -

f"*/** r»/» o r* ♦ r i/■* r»

SDG Analyte M-65 MD-5
RPD

(Limits)
Difference

(Limits) Flag A or P

249949 Total dissolved solids 17500 mg/L 18300 mg/L 4 (£30) - - -

249949 Perchlorate 1410000 ug/L 1400000 ug/L 1 (£30) - - -

---------- Concentration_______

SDG Analyte M-11 MD-1
RPD

(Limits)
Difference

(Limits) Flag AorP

250101 Total dissolved solids 3260 mg/L 3200 mg/L 2 (£30) - - -

250101 Perchlorate 43100 ug/L 43400 ug/L 1 (£30) - - -

f"*/\ »■» rt n f ra t i rv n

SDG Analyte M-84 MD-2
RPD

(Limits)
Difference

(Limits) Flag AorP

250139 Hexavalent chromium 0.065 mg/L 0.070 mg/L 7 (£30) - - -

250139 Total dissolved solids 1210 mg/L 958 mg/L 23 (£30) - - -

250139 Perchlorate 9360 ug/L 9260 ug/L 0 (£30) - - -
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C* rtnnari+ra+i<"ir»

SDG Analyte PC-128 MD-3
RPD

(Limits)
Difference

(Limits) Flag AorP

258305 Total dissolved solids 5620 mg/L 5400 mg/L 4 (s30) - - -

258305 Perchlorate 187000 ug/L 231000 ug/L 21 (s30) - - -

f*r* a t 1/■» r*

SDG Analyte PC-71 MD-4
RPD

(Limits)
Difference

(Limits) Flag A orP

258410 Total dissolved solids 8650 mg/L 7960 mg/L 8 (s30) - - -

258410 Perchlorate 577000 ug/L 457000 ug/L 19 (<;30) - - -

r* rtryr'aritration----------

SDG Analyte M-11 MD-1
RPD

(Limits)
Difference

(Limits) Flag A or P

258563 Hexavalent chromium 3.38 mg/L 3.58 mg/L 6 (s30) - - -

258563 Total dissolved solids 3520 mg/L 3620 mg/L 3 (£30) - - -

258563 Perchlorate 50400 ug/L 48900 ug/L 3 (£30) - - -

SDG Analyte M-12A MD-2
RPD

(Limits)
Difference

(Limits) Flag A orP

258623 Hexavalent chromium 13.7 mg/L 14.7 mg/L 7 (£30) - - -

258623 Total dissolved solids 8100 mg/L 7950 mg/L 2 (£30) - - -

258623 Perchlorate 289000 ug/L 288000 ug/L 0 (£30) - - -

SDG Analyte

trafi/Nn
RPD

(Limits)
Difference

(Limits) Flag A or PM-95 MD-1

264580 Hexavalent chromium 1.30 mg/L 1.26 mg/L 3 (£30) - - -

264580 Total dissolved solids 7510 mg/L 7560 mg/L 1 (£30) - - -

264580 Perchlorate 478000 ug/L 462000 ug/L 3 (£30) - - -

<■* »*»/* a m ♦ ra* i r*

SDG Analyte PC-37 MD-3
RPD

(Limits)
Difference

(Limits) Flag A orP

264580 Total dissolved solids 7370 mg/L 6750 mg/L 9 (£30) - - -
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f* n n/*«»■»♦ ro+1 r»

SDG Analyte PC-37 MD-3
RPD

(Limits)
Difference

(Limits) Flag AorP

264580 Perchlorate 324000 ug/L 326000 ug/L 1 (s30) - - -

r* rio n r»

SDG Analyte MD-25 MD-4
RPD

(Limits)
Difference

(Limits) Flag AorP

264774 Total dissolved solids 9080 mg/L 9480 mg/L 4 (s30) - - -

264774 Perchlorate 441000 ug/L 442000 ug/L 0 (s30) - - -

SDG Analyte

C'nnr'aritration -------
RPD

(Limits)
Difference

(Limits) Flag AorPM-84 MD-2

264946 Hexavalent chromium 0.039 mg/L 0.044 mg/L 12 (5 30) - - -

264946 Total dissolved solids 980 mg/L 972 mg/L 1 (s30) - - -

264946 Perchlorate 6970 ug/L 7030 ug/L 1 (s30) - - -

______ Conceritration .........

SDG Analyte M-95** MD-1**
RPD

(Limits)
Difference

(Limits) Flag A orP

270339 Total dissolved solids 6950 mg/L 7240 mg/L 4 (s30) - - -

270339 Hexavalent chromium 1.14 mg/L 1.14 mg/L 0 (^ 30) - - -

270339 Perchlorate 445000 ug/L 464000 ug/L 4 (^30) - - . -

f* nnnar ti,a+if\n

SDG Analyte PC-54** MD-3
RPD

(Limits)
Difference

(Limits) Flag AorP

270339 Total dissolved solids 6050 mg/L 6280 mg/L 4 (s30) - - -

270339 Perchlorate 226000 ug/L 237000 ug/L 5 (s30) - - -

______ Cnnrpntratinn_______

SDG Analyte M-57A MD-4
RPD

(Limits)
Difference

(Limits) Flag A or P

270390 Total dissolved solids 3260 mg/L 3200 mg/L 2 (s30) - - -

270390 Perchlorate 26200 ug/L 25200 ug/L 4 (s30) - - -
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SDG Analyte M-34 MD-5
RPD

(Limits)
Difference

(Limits) Flag AorP

270439 Total dissolved solids 9200 mg/L 7350 mg/L 22 (£30) - - -

270439 Perchlorate 1500000 ug/L 1580000 ug/L 5 (£30) - - -

SDG Analyte
RPD

(Limits)
Difference

(Limits) Flag AorPM-36 MD-2

270567 Chlorate 7040000 ug/L 7420000 ug/L 5 (£30) - - -

270567 Perchlorate 1560000 ug/L 1450000 ug/L 7 (£30) - - -

270567 Hexavalent chromium 35.0 mg/L 35.0 mg/L 0 (£30) - - -

270567 Nitrate/Nitrite as N 52.7 mg/L 51.4 mg/L 2 (£30) - - -

270567 Total dissolved solids 11700 mg/L 11900 mg/L 2 (£30) - - -

l"*/mia ri ♦ r a ♦ i/% n

SDG Analyte M-134 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag AorP

271048 Total dissolved solids 3000 mg/L 2850 mg/L 5 (£30) - - -

271048 Perchlorate 123000 ug/L 125000 ug/L 2 (£30) - - -

______ Concentration_______

SDG Analyte M-13 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag A or P

271121 Total dissolved solids 1482 mg/L 1584 mg/L 7 (£30) - - -

271121 Perchlorate 7410 ug/L 9670 ug/L 26 (£30) - - -

______ Cnnrpntratinn_______

SDG Analyte M-125 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag AorP

271160 Total dissolved solids 14700 mg/L 15400 mg/L 5 (£30) - - -

271160 Perchlorate 842 ug/L 812 ug/L 4 (£30) - - -

n t i*a t i rt n

SDG Analyte M-142 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag A or P

271248 Total dissolved solids 2938 mg/L 2814 mg/L 5 (£30) - - -
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SDG Analyte M-142 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag A or P

271248 Perchlorate 24700 ug/L 24800 ug/L 0 (s30) - - -

SDG Analyte

r'r\nr»arttrotirtn
RPD

(Limits)
Difference

(Limits) Flag AorPM-103 DUPLICATE

271400 Total dissolved solids 1970 mg/L 2000 mg/L 2 (£30) - - -

271400 Perchlorate 264 ug/L 260 ug/L 2 (£30) - - -

---------- Concentration_______

SDG Analyte TR-4 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag A or P

271465 Total dissolved solids 874 888 2 (£30) - - -

---------- Concentration_______

SDG Analyte H-11 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag AorP

271624 Total dissolved solids 634 520 20 (£30) - - -
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2008 - 2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 248147,249697,249779,249900, 
249949, 250101, 250123, 250139, 250388, 250906, 251027, 251181, 253362, 253834, 
256589, 257010, 258290, 258305, 258410, 258563, 258623, 258639, 258779, 259063, 
261012, 261275, 263577, 264580, 264598, 264727, 264774, 264820, 264946, 264958, 
265658, 266452, 267194, 268707, 269377, 270339, 270369, 270376, 270390, 270439, 
270442, 270507, 270531, 270564, 270567, 270578, 270579, 270628, 270639, 270704, 
270708, 270794, 270815, 270845, 270857, 270989, 270992, 271048, 271066, 271121, 
271160, 271248, 271325, 271337, 271400, 271465, 271624, 271687, 271731, 271791, 
271832, 271854, 271999

SDG Sample Analyte Flag AorP Reason

249697 M-95 Flexavalent chromium J- (all detects) P Technical holding times
249949 MD-1 UJ (all non-detects)
250101 FB-1
250139 M-37
258305 EB-1
258563 M-12A
258623 EB-2
264580 M-10
264774 M-100
264820 M-84
270339 M-36
270390 M-11
270439 MD-2
270567 M-95

MD-1
M-44
FB-1
M-37
EB-1
M-11
EB-2
M-36
M-84
M-100
M-10
MD-2
M-95
M-44
FB-1
M-37
EB-1
M-12A
M-11
EB-2
M-36
M-84
M-10
MD-2
M-100
M-95
M-10
M-36
M-12A
M-100
MD-2
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SDG Sample Analyte Flag AorP Reason

249779 PC-120 Total dissolved solids J- (all detects) P Technical holding times
253362 PC-133 UJ (all non-detects)
253834 HMW16
257010 PC-24
259063 PC-50
266452 M-39
270708 PC-119
270992 M-6A
270628 ART-7

ARP-1
PC-98R
PC-86
PC-90
PC-56
PC-58
PC-59
PC-60
PC-62
PC-68
ARP-1
PC-91
PC-97
PC-17
PC-18
PC-55
L-635
L-637
PC-58

250101 MD-1 Hexavalent chromium J- (all detects) P Technical holding times
258410 EB-1 R (all non-detects)
258563 M-37

M-84
EB-2
M-11
MD-1

250139 M-66 Total dissolved solids J- (all detects) P Technical holding times
264774 M-23 R (all non-detects)
265658 l-U
270376 l-G
270439 l-Q
270442 l-F
271048 l-N
270628 l-M
271066 l-R

M-33
M-31A
M-50
M-34
MD-5
l-l
l-V
M-65
ART-6
M-67
M-66
MD-2

264727 l-U Total dissolved solids J- (all detects) A Technical holding times
270339 l-T

PC-129
PC-130
M-96

R (all non-detects)

270339 PC-124 Nitrate as N J- (all detects) P Technical holding times
PC-130 UJ (all non-detects)
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SDG Sample Analyte Flag AorP Reason

270531 M-10 Nitrate as N J- (all detects)
R (all non-detects)

P Technical holding times

270564 PC-112 Perchlorate J- (all detects)
UJ (all non-detects)

P Technical holding times

270567 M-36
M-10
MD-2

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

P Technical holding times

270579 M-2A Total dissolved solids J- (all detects)
UJ (all non-detects)

A Technical holding times

251027 PC-55 Total dissolved solids J (all detects)
UJ (all non-detects)

A Duplicate sample analysis 
(RPD)

250388 PC-120 Perchlorate J+ (all detects) P Laboratory control samples 
(%R)

251027 PC-55 Total dissolved solids J- (all detects)
UJ (all non-detects)

P Laboratory control samples 
(%R)

251181
256589

ART-6
ART-1
ART-2
ART-3
ART-6
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9

Total dissolved solids J+ (all detects) P Laboratory control samples 
(%R)

2008 - 2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 248147, 
249697, 249779, 249900, 249949, 250101, 250123, 250139, 250388, 250906, 251027, 
251181, 253362, 253834, 256589, 257010, 258290, 258305, 258410, 258563, 258623, 
258639, 258779, 259063, 261012, 261275, 263577, 264580, 264598, 264727, 264774, 
264820, 264946, 264958, 265658, 266452, 267194, 268707, 269377, 270339, 270369, 
270376, 270390, 270439, 270442, 270507, 270531, 270564, 270567, 270578, 270579, 
270628, 270639, 270704, 270708, 270794, 270815, 270845, 270857, 270989, 270992, 
271048, 271066, 271121, 271160, 271248, 271325, 271337, 271400, 271465, 271624, 
271687, 271731, 271791, 271832, 271854, 271999

No Sample Data Qualified in these SDGs

Attachment B 19



2008 - 2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 248147, 249697, 
249779, 249900, 249949, 250101, 250123, 250139, 250388, 250906, 251027, 251181,
253362, 253834, 256589, 257010, 258290, 258305, 258410, 258563, 258623, 258639,
258779, 259063, 261012, 261275, 263577, 264580, 264598, 264727, 264774, 264820,
264946, 264958, 265658, 266452, 267194, 268707, 269377, 270339, 270369, 270376,
270390, 270439, 270442, 270507, 270531, 270564, 270567, 270578, 270579, 270628,
270639, 270704, 270708, 270794, 270815, 270845, 270857, 270989, 270992, 271048,
271066, 271121, 271160, 271248, 271325, 271337, 271400, 271465, 271624, 271687,
271731, 271791, 271832, 271854, 271999

SDG Sample Analyte
Modified Final 
Concentration AorP

258563 M-92 Perchlorate 884J+ ug/L A

258563 M-84 Hexavalent chromium 0.056J+ mg/L A

270369 M-5A Perchlorate 397J+ ug/L A
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LABORATORY DATA CONSULTANTS, INC.
7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439hlull

Tronox, LLC August 5, 2009
P.O. Box 55 
Henderson NV 89009 
ATTN: Ms. Susan Crowley

SUBJECT: 2009 Annual Remedial Performance Sampling, Data Validation 

Dear Ms. Crowley,

Enclosed are the final validation reports for the fractions listed below. These SDGs 
were received on June 19, 2009. Attachment 1 is a summary of the samples that 
were reviewed for each analysis.

LDC Project #21040:

SDG # Fraction

263577, 264580, 264598, 264727, Chromium, Wet Chemistry
264774, 264820, 264946, 264958,
265481,265658,266452, 267194,
268707, 269377, 270339, 270369,
270376, 270390, 270439, 270442,
270507, 270564, 270578, 270579,
270639, 270708

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

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

• Region 9 Superfund Data EvaluationA/alidation Guidance, NDEP 
Guidance, May 2006

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid 
Waste, update 1, July 1992; update IIA, August 1993; update II, 
September 1994; update MB, January 1995; update III, December 
1996; update MIA, April 1998; NIB, November 2004; Update IV, 
February 2007

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

Sincerely,

Erlinda T. Rauto
Operations Manager/Senior Chemist

V:\LOGIN\Tronox\21040COV.wpd
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2009 Annual Remedial Performance Sampling 
Data Validation Reports 
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LDC Report# 21040B4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 2009 Annual Remedial Performance Sampling

Collection Date: February 2, 2009

LDC Report Date: July 9, 2009

Matrix: Water

Parameters: Chromium

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 264580

Sample Identification

PC-123 MD-3
PC-124 FB-1
PC-125 M-48MS
PC-126 M-48MSD
PC-127 FB-1 MS
PC-128 FB-1 MSD
PC-129
PC-130
PC-131
PC-132
M-96
PC-54
M-48
M-44
PC-71
PC-72
PC-73
PC-37
M-95
MD-1
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Introduction

This data review covers 26 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA/alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040B4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample FB-1 was identified as a field blank. No chromium was found in this blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

V:\LOGIN\TRONOX\21040B4.TR2 3



XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 M-95 and MD-1 and samples PC-37 and MD-3 were identified as field 
duplicates. No chromium was detected in any of the samples with the following 
exceptions:

Concentration (mq/U

Analyte M-95 MD-1
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 1.2 1.2 0 (<30) - - -

Concentration fmq/L)

Analyte PC-37 MD-3
RPD

(Limits)
Difference

(Limits) Flag A or P

Chromium 0.20 0.20 0 (<30) - - -

V:\LOGIN\TRONOX\21040B4.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 264580

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 264580

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 264580

No Sample Data Qualified in this SDG
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LDC #: 21040B4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 264580__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: | v 
Page: v of \ 

Reviewer:
2nd Reviewer:

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

ValiHatinn Area Cnmmpnts

1. Technical holding times A Sampling dates: 2- 2_ | 0^

II. Calibration N

III. Blanks A
IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A Z JLA -5 1 Jl/\ 3 ^
VI. Duplicate Sample Analysis

VII. Laboratory Control Samples (LCS) A L_(_-S
VIII. Internal Standard (ICP-MS) N a V Lx4 : t;
IX. Furnace Atomic Absorption QC t-i V V

X. ICP Serial Dilution N V*. \ . "V yvy \ A J iJ >—
XI. Sample Result Verification N u

XII. Overall Assessment of Data A "

XIII. Field Duplicates ' l A - 1 S 4- 2_A

XIV. Field Blanks lO’Cs FS -- 2_2_

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 PC-123 11 M-96 21 MD-3b"- 31

2 PC-124 12 PC-54 22 FB-1 32

3 PC-125 13 M-48 23 M-48MS 33

4 PC-126 14 M-44 24 M-48MSD 34

5 PC-127 15 PC-71 25 FB-1 MS 35

6 PC-128 16 PC-72 26 FB-1 MSD 36

7 PC-129 17 PC-73 27 UP, 37

8 PC-130 18 PC-37 ^ 28 38

9 PC-131 19 M-95 ^' 29 39

10 PC-132 20 MD-1 ° ' 30 40

Notes:

21040B4W. wpd



LDC#: 21040B4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 601 OB)

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

Page:_j_of_j_ 
Reviewer: rA J- 

2nd Reviewer: v—"

Concentration (mg/L)

Compound 19 20
(5 30)
RPD

Chromium 1.2 1.2 0

Concentration (mg/L)

Compound 18 21
(£30)
RPD

Chromium 0.20 0.20 0

V:\FIELD DUPLICATES\FDJnorganic\21040B4.wpd



LDC Report# 21040C4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

February 2, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 264598

Sample Identification

ART-1
ART-2
ART-3
ART-4
ART-6
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9
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Introduction

This data review covers 18 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationAfelidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040C4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample FB-1 (from SDG 264580) was identified as a field blank. No chromium was found 
in this blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) samples 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.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

V:\LOGIN\TRONOX\21040C4.TR2 3



XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040C4.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 264598

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 264598

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 264598

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040C4.TR2 5



LDC #: 21040C4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 264598__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: t (< I 
Page: \ of > 

Reviewer:
2nd Reviewer:

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

Validation Area Comments

I. Technical holding times A Sampling dates: 2- | 2- \ o ®v

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A

VI. Duplicate Sample Analysis >

VII. Laboratory Control Samples (LCS) A

VIII. Internal Standard (ICP-MS) N n -V V . 1 '* >-

IX. Furnace Atomic Absorption QC tO 1 V,

X. ICP Serial Dilution N

XI. Sample Result Verification N u

XII. Overall Assessment of Data A

XIII. Field Duplicates to

XIV. Field Blanks P - FS.-\

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 ART-1 11 SF-1 21 31

2 ART-2 12 PC-117 22 32

3 ART-3 13 PC-118 23 33

4 ART-4 14 PC-119 24 34

5 ART-6 15 PC-120 25 35

6 ART-7 16 PC-121 26 36

7 ART-8 17 PC-133^ 27 37

8 PC-99R2/R3 18 ART-9 28 38

9 PC-115R 19 AAR 29 39

10 PC-116R 20 30 40

Notes:

21040C4W.wpd



LDC Report# 21040D4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

February 3, 2009

July 27, 2009

Water

Chromium

Stage 4

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 264727 

Sample Identification

1-0
l-P
l-H
l-U
I-I
l-G
l-Q
l-F
l-N
l-E
l-M
l-D
l-C
l-S
l-R
l-L
l-B
l-AR
l-BMS
l-BMSD
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Introduction

This data review covers 20 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040D4.TR4 2



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

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

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

VIII. Laboratory Control Samples (LCS)

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

V:\LOGIN\TRONOX\21040D4.TR4 3



IX. Internal Standards (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution was not performed for this SDG.

XII. Sample Result Verification

All sample result verifications were acceptable.

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\TRONOX\21040D4.TR4 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 264727

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 264727

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 264727

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040D4.TR4 5



LDC #: 21040D4__________
SDG #: 264727__________
Laboratory: MWH Laboratories

VALIDATION COMPLETENESS WORKSHEET
-beveM

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: 7/^7
Page: (of / 

Reviewer:
2nd Reviewer:

-h

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

Validation Area (Tnmmnnts

I. Technical holding times 4 Sampling dates: ^ ^ ^

II. Calibration /V
III. Blanks h
IV. ICP Interference Check Sample (ICS) Analysis k-
V. Matrix Spike Analysis A-

VI. Duplicate Sample Analysis A/
3 /

VII. Laboratory Control Samples (LCS) A lv>

VIII. Internal Standard (ICP-MS) N 'T Vit KhXtb'yl
IX. Furnace Atomic Absorption QC 7 ^

X. ICP Serial Dilution U

XI. Sample Result Verification fir
1 » T

XII. Overall Assessment of Data A-

XIII. Field Duplicates f'
XIV. Field Blanks J

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

Validated Samples:

1 l-O 11 l-M 21 31

2 l-P 12 l-D 22 32

3 l-H 13 l-C 23 33

4 l-U 14 l-S 24 34

5 l-T 15 l-R 25 35

6 l-G 16 l-L 26 36

7 l-Q 17 l-B 27 37

8 l-F 18 l-AR 28 38

9 l-N 19 l-BMS 29 39

10 l-E 20 l-BMSD 30 40

Notes:

21040D4W.wpd



VALIDATION FINDINGS CHECKLISTLDC #:
SDG#:

yWW' Page:. 
Reviewer: 

2nd Reviewer:

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

II Validation Area 1 Yes 1 No NA Findings/Comments

B—■
|| All technical holding times were met. ✓ H
II Cooler temperature criteria was met j

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

Were %RSD of isotopes in the tuning solution s5%? j
HU

Were all instruments calibrated daily, each set-up time?
Were the proper number of standards used? j

Were all initial and continuing calibration verification %Rs within the 90-110% (80­
120% for mercury) QC limits? j

Were all initial calibration correlation coefficients > 0.995? ~r

H
Was a method blank associated with every sample in this SDG? s
Was there contamination in the method blanks? If yes, please see the Blanks

s

✓

■
—

Were ICP interference check samples performed daily?
Were the AB solution percent recoveries (%R) with the 80-120% QC limits? </

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

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.

J

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 anavlzed for this SDG? j

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 #: Mo -v^

Page: >~of 
Reviewer: ‘

2nd Reviewer

Validation Area I Yes I No I NA I Findings/Comments

■nm ■iWii

If MSA was Derformed. was the correlation coefficients > 0.995?
Do all aooiicable analvsies have duolicate injections? (Level IV onlvf
For sample concentrations > RL, are applicable duplicate injection RSD values < 
20%? (Level IV onlvl /

y

■MWI mMn
Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
flCPV>100X the MDLflCP/MSI?
Were all oercent differences (%Ds> < 10%?
Was there evidence of negative interference? If yes, professional judgement will be 
used to oualifv the data. y

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
of the intensitv of the internal standard in the associated initial calibration? y

,f th %rs wem outsjHethe critenawas a reanaly^is p^rfgrmyj?

■mH
Were performance evaluation (PE) samples performed? y

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

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

1
Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG. vX

Target analytes were detected in the field duplicates.

Field blanks were identified in this SDG.
H 1

V
Target analytes were detected in the held blanks.

XT'

MET-SW_6020_tune.wpd version 1.0
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LDC *: V|W>W VALIDATION FINDINGS WORKSHEET
SDG #: Sample Calculation Verification

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

Page:_L 
Reviewer:_ 

2nd reviewer:

Please see qualifications below for all questions answered "N*. Not applicable questions are identified as *N/A*. 
N N/A Have results been reported and calculated correctly?
N N/A~ Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N/A Are all detection limits below the CRDL?

Detected analyte results for_____________1 _______|_j____________________ were recalculated and verified using the
following equation:

Concentration = (RDlffVHDiO 
(la Vol.)(%S)

R0 = Row data concentration
FV = Final volume (ml)
in. Vol. = Initial volume (ml) or weight (G)
Oil = Ogution factor
%S — Decimal percent solids

Recalculation:

Sample ID Analyte

Reported
Coneontretlovi

( IkvI )

Calculated
Concentration

( VvL J
Acceprable

(Y/N)

u > 1 y/ ----------r---------

1 u l| 1 -------- f----------

RECALC.4S2



LDC Report# 21040E4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

February 3, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 264774

Sample Identification

l-AA
M-64
M-65
M-66
M-79
M-69
M-135
M-131
M-57A
M-99
M-25
M-37
MD-4
EB-1
M-135MS
M-135MSD

V:\LOGIN\TRONOX\21040E4.TR2 1



Introduction

This data review covers 16 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOQIN\TRONOX\21040E4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample EB-1 was identified as an equipment blank. No chromium was found in this 
blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

V:\LOGIN\TRONOX\21040E4.TR2 3



X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 M-25 and MD-4 were identified as field duplicates. No chromium was detected 
in any of the samples with the following exceptions:

Concentration (mq/U

Analyte M-25 MD-4
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 13 13 0 (<30) - - -

V:\LOGIN\TRONOX\21040E4.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 264774

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 264774

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 264774

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040E4.TR2 5



LDC #: 21040E4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 264774__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date:_2hJjJ_2A
Page: v of \

Reviewer: -AJ
2nd Reviewer:

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

Valiriatirm Area Comments

I. Technical holding times A Sampling dates: 2_ 3> o

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A l A-A S f AA S vn

VI. Duplicate Sample Analysis (->

VII. Laboratory Control Samples (LCS) A

VIII. Internal Standard (ICP-MS) N

IX. Furnace Atomic Absorption QC hJ l l

X. ICP Serial Dilution N

XI. Sample Result Verification N 0

XII. Overall Assessment of Data A

XIII. Field Duplicates ^ \ \ ^ \ 3

XIV. Field Blanks N-J t^> e. s * \ H

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 l-AA 11 M-25 J 21 31

2 M-64 12 M-37 22 32

3 M-65 13 MD-4 23 33

4 M-66 • 14 EB-1 24 34

5 M-79 15 M-135MS 25 35

6 M-69 16 M-135MSD 26 36

7 M-135 17 LA R 27 37

8 M-131 18 28 38

9 M-57A 19 29 39

10 M-99 20 30 40

Notes:

21040E4W,wpd



LDC#: 21040^4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

METHOD: Metals (EPA Method 601 OB)

Page: \ of \ 
Reviewer: <AA 

2nd Reviewer: l

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

Concentration (mq/L)

Compound 11 13
<<30)
RPD

Chromium 13 13 0

V:\FIELD DUPLICATES\FD_inorganic\21040D4.wpd



LDC Report# 21040F4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

February 4, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 264820

Sample Identification

M-92
M-97
M-31A
M-52
M-50
M-34
M-35
M-19
M-39
M-68
M-61
M-67
M-74
M-73
M-88
l-V
l-K
l-J
l-Z
l-l

M-12A
EB-2
M-10
EB-2MS
EB-2MSD
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Introduction

This data review covers 25 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationAtelidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\UOGIN\TRONOX\21040F4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample EB-2 was identified as an equipment blank. No chromium was found in this 
blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP>MS)

ICP-MS was not utilized in this SDG.

V:\LOGIN\TRONOX\21040F4.TR2 3



X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040F4.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 264820

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 264820

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 264820

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040F4.TR2 5



LDC #: 21040F4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 264820__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (ERA SW 846 Method 601 OB)

Date: ^ i ^
Page: \ of x

2nd Reviewer: V

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

ValiHafinn Area (Tnm merits

I. Technical holding times A Sampling dates: ^ l “A \ o

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A ( 5 I S. rs

VI. Duplicate Sample Analysis rO

VII. Laboratory Control Samples (LCS) A C-o s

VIII. Internal Standard (ICP-MS) N KJt -F CvL , l:

IX. Furnace Atomic Absorption QC KJ l l

X. ICP Serial Dilution N ^ a 4- ^ i' A y L<sw—^ A.

XI. Sample Result Verification N 0

XII. Overall Assessment of Data A

XIII. Field Duplicates (O

XIV. Field Blanks (vi s - i-2-

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:
___lx j g— \ —_

1 M-92 11 M-61 21 M-12A 31

2 M-97 12 M-67 22 EB-2 32

3 M-31A 13 M-74 23 M-10 33

4 M-52 14 M-73 24 EB-2MS 34

5 M-50 15 M-88 25 EB-2MSD 35

6 M-34 16 l-V 26 LA 36

7 M-35 17 l-K 27 37

8 M-19 18 l-J 28 38

9 M-39 19 l-Z 29 39

10 M-68 20 l-l 30 40

Notes:

21040F4W.wpd



LDC Report# 21040G4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

February 5, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 264946

Sample Identification

M-87
M-70
M-71
M-72
M-22A
M-38
M-89
M-100
M-84
M-36
M-11
MD-2

V:\LOGIN\TRONOX\21040G4.TR2 1



Introduction

This data review covers 12 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040G4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) samples 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.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

V:\LOGIN\TRONOX\21040Q4.TR2 3



XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 M-84 and MD-2 were identified as field duplicates. No chromium was detected 
in any of the samples with the following exceptions:

Concentration (mq/U

Analyte M-84 MD-2
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 0.042 0.041 - 0.001 (£0.020) - -

V:\LOGIN\TRONOXV21040G4.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 264946

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 264946

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary > SDG 264946

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040G4.TR2 5



LDC#: 21040G4 VALIDATION COMPLETENESS WORKSHEET Date: t 11 l
SDG #: 264946 Level 2A Page: i of v
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer: '
METHOD: Chromium (EPA SW 846 Method 601 OB)

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

ValiHatinn Arp a Comments

i. Technical holding times A Sampling dates: | S' ^ o ‘S

n. Calibration N

in. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis /V ? 2..

VI. Duplicate Sample Analysis ^

VII. Laboratory Control Samples (LCS) A l_C_ 5

VIII. Internal Standard (ICP-MS) N ^ o -V oV/V • v 41

IX. Furnace Atomic Absorption QC V l

X. ICP Serial Dilution N O 4" V"-£y\S ' H A./>~sL

XI. Sample Result Verification N
0

XII. Overall Assessment of Data A

XIII. Field Duplicates Sea -V- \2_

XIV. 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 M-87 11 M-11 21 31

2 M-70 12 MD-2 22 32

3 M-71 13 23 33

4 M-72 14 24 34

5 M-22A 15 25 35

6 M-38 16 26 36

7 M-89 17 27 37

8 M-100 18 28 38

9 M-84^ 19 29 39

10 M-36 20 30 40

Notes:

21040G4W.wpd



LDC#: 21040G4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

Page: ' of \ 
Reviewer: cA^ 

2nd Reviewer:
METHOD: Metals (EPA Method 601 OB)

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

0^1.0

Compound

Concentration (mg/L) C -
tfeM)
RTO

i-a-)

9 12

Chromium 0.042 0.041 2-
O. OO \

V:\FIELD DUPLICATES\FDJnorganic\21040G4,wpd



LDC Report# 21040H4

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

February 6, 2009 

July 9, 2009 

Water 

Chromium 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 264958

Sample Identification

M-17A
M-76
M-75
M-115
M-14A
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Introduction

This data review covers 5 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040H4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) samples 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.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

V:\LOGIN\TRONOX\21040H4.TR2 3



XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 264958

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 264958

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 264958

No Sample Data Qualified in this SDG
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LDC #: 21040H4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 264958__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: > L t ^ 
Page: i of v 

Reviewer: AA 
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 Cnmmpnts

1. Technical holding times A Sampling dates: 2- | G \ o ’“v

II. Calibration N

III. Blanks A
IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A

VI. Duplicate Sample Analysis nJ

VII. Laboratory Control Samples (LCS) A

VIII. Internal Standard (ICP-MS) N /-—3 lq v O'C -V ' V \

IX. Furnace Atomic Absorption QC h-l l i

X. ICP Serial Dilution N

XI. Sample Result Verification N u

XII. Overall Assessment of Data A
XIII. Field Duplicates tO

XIV. Field Blanks (O

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 4—

1 M-17A 11 21 31

2 M-76 12 22 32

3 M-75 13 23 33

4 M-115 14 24 34

5 M-14A 15 25 35

6 A4 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21040H4W.wpd



LDC Report# 2104014

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 2009 Annual Remedial Performance Sampling

Collection Date: February 9 through February 12, 2009

LDC Report Date: July 9, 2009

Matrix: Water

Parameters: Chromium

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 265481

Sample Identification

MW-K4 PC-18
ARP-1 PC-55
ARP-4A L-635
ARP-5A L-637
ARP-6B MW-K4MS
PC-53 MW-K4MSD
PC-103 PC-98RMS
MW-5K PC-98RMSD
M-87
PC-98R
PC-86
PC-90
PC-56
PC-58
PC-59
PC-60
PC-62
PC-68
PC-91
PC-97
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Introduction

This data review covers 28 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040I4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
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XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOQIN\TRONOX\21040I4.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 265481

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 265481

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 265481

No Sample Data Qualified in this SDG
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LDC #: 2104014 
SDG #: 265481

VALIDATION COMPLETENESS WORKSHEET
Level 2A

Date: ^ I i i 
Page: ' of v

Laboratory: MWH Laboratories Reviewer:
2nd Reviewer: I—..

METHOD: Chromium (EPA SW 846 Method 601 OB)

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

Valirlatinn Area rtomments

1. Technical holding times A Sampling dates: ^

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A C AA -s / AS\ S TN

VI. Duplicate Sample Analysis tO 1

VII. Laboratory Control Samples (LCS) A L_C_ 3

VIII. Internal Standard (ICP-MS) N /O .i -v ( a V : V;
IX. Furnace Atomic Absorption QC fvJ l l

X. ICP Serial Dilution N O V" V'’ «. v a . / —4^ i— f\.

XI. Sample Result Verification N U

XII. Overall Assessment of Data A

XIII. Field Duplicates

XIV. Field Blanks fO

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 MW-K4 11 PC-86 21 PC-18 31

2 ARP-1 12 PC-90 22 PC-55 32

3 ARP-4A 13 PC-56 23 L-635 33

4 ARP-5A 14 PC-58 24 L-637 34

5 ARP-6B 15 PC-59 25 MW-K4MS 35

6 PC-53 16 PC-60 26 MW-K4MSD 36

7 PC-103 17 PC-62 27 PC-98RMS 37

8 MW-5K 18 PC-68 28 PC-98RMSD 38

9 M-87 19 PC-91 29 AW A 39

10 PC-98R 20 PC-97 30 40

Notes:

2104014W.wpd



LDC Report# 21040J4

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

February 17, 2009 

July 9, 2009 

Water 

Chromium 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 265658

Sample Identification

M-23
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICR Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

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

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040J4.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 265658

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 265658

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 265658

No Sample Data Qualified in this SDG
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LDC #: 21040J4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 265658__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: 1' Ion
Page: i of \ 

Reviewer: a-i 
2nd Reviewer: I ^

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

Validation Area Comments

I. Technical holding times A. Sampling dates: ^- ( t ”V \ o ^

II. Calibration N

III. Blanks /\

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis ^ CA: -_At 3 p ; -C .

VI. Duplicate Sample Analysis

VII. Laboratory Control Samples (LCS) /x l_ C 5

VIII. Internal Standard (ICP-MS) N N-i o V LA, V* * V v

IX. Furnace Atomic Absorption QC s-i V v

X. ICP Serial Dilution N o V \s 4^j v 12_- A.

XI. Sample Result Verification N 0

XII. Overall Assessment of Data /X

XIII. Field Duplicates K-i

XIV. Field Blanks

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

Validated Samples:

1 M-23 11 21 31

2 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21040J4W.wpd



LDC Report# 2104004

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 4, 2009

July 27, 2009

Water

Chromium

Stage 2A & 4

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270339 

Sample Identification

PC-123** MD-1
PC-124** MD-3
PC-125** PC-126MS
PC-126** PC-126MSD
PC-127** M-23MS
PC-128** M-23MSD
PC-129**
PC-130**
PC-131**
PC-132**
M-96**
PC-54**
PC-37**
PC-71**
PC-72**
PC-73**
M-23**
M-95
M-44
FB-1

**lndicates sample underwent Stage 4 review
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Introduction

This data review covers 26 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Samples indicated by a double asterisk on the front cover underwent a Stage 4 
review. A Stage 2A review was performed on all of the other samples. Raw data 
were not evaluated for the samples reviewed by Stage 2A criteria since this review is 
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.

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.

H. ICPMS Tune

ICP-MS was not utilized in this SDG.

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.

Calibration data were not reviewed for Stage 2A.

IV. Blanks

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

Sample FB-1 was identified as a field blank. No chromium was found in this blank.

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met.

The criteria for analysis were met.

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.
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VIII. Laboratory Control Samples (LCS)

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

IX. Internal Standards (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XL ICP Serial Dilution

ICP serial dilution was not performed for this SDG.

XII. Sample Result Verification

All sample result verifications were acceptable for samples on which a Stage 4 review 
was performed. Raw data were not evaluated for the samples reviewed by Stage 2A 
criteria.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

Samples M-95 and MD-1 and samples PC-54** and MD-3 were identified as field 
duplicates. No chromium was detected in any of the samples with the following 
exceptions:

Concentration (mq/U

Analyte M-95 MD-1
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 1.1 1.0 10 (£30) - - -

Concentration (mq/L)

Analyte PC-54** MD-3
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 1.8 1.8 0 (<30) - - -
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270339

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270339

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270339

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\2104004.T24 6



LDC#: 2104004__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270339__________ Level 2A/4
Laboratory. MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Pate^M^ 
Page: I of ) 

Reviewer: .
2nd Reviewer:'

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

Valiriatinn Area Comments

I. Technical holding times k Sampling dates: f H'j0 ^

II. Calibration k
I

Not reviewed for Level 2A validation.

III. Blanks k
IV. ICP Interference Check Sample (ICS) Analysis (v‘+~ JL^ "V-A

V. Matrix Spike Analysis

VI. Duplicate Sample Analysis % V

VII. Laboratory Control Samples (LCS) A
VIII. Internal Standard (ICP-MS) N

IX. Furnace Atomic Absorption QC

X. ICP Serial Dilution yi Not reviewed for Level 2A validation. |V*I

XI. Sample Result Verification k
r i

Not reviewed for Level 2A validation.

XII. Overall Assessment of Data A ,
XIII. Field Duplicates w (IS-, >4).

XIV. Field Blanks </V) T-'li

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

Validated Samples: ** Indicates sample underwent Level IV validation
_____________ &/L _______________________

1 PC-123** 11 M-96**
J

21 MD-1 31 Ih?7
2 PC-124** ✓12 PC-54** 2/ MD-3 32

V >■

3 PC-125** 13 PC-37** 23 PC-126MS 33

4 PC-126** 14 PC-71** 24 PC-126MSD 34

5 PC-127** 15 PC-72** 25 M-23MS 35

6 PC-128** 16 PC-73** 26 M-23MSD 36

7 PC-129** 17 M-23** 27 37

8 PC-130** J18 M-95 28 38

9 PC-131** 19 M-44 29 39

10 PC-132** 20 FB-1 30 40

Notes:

21040O4W.wpd



VALIDATION FINDINGS CHECKLISTLDC #:
SDG #:

Page: (of ^
Reviewer: ^

2nd Reviewer: l/^

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

Validation Area Yes No NA Findinns/Comments

■
All technical holdinq times were met.
Cooler temperature criteria was met. y

immi

Were all isotopes in the tuning solution mass resolution within 0.1 amu?
Were %RSD of isotopes in the tuning solution s5%? /

HHH
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) QC limits?

/

Were all initial calibration correlation coefficients > 0.995?

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

/

sf

■■

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

in
Were ICP interference check samples performed daily? /

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

m
Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? if no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/Water.
Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. /

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

y

■
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#:

Page:jH5f
Reviewer:.

2nd Reviewer:

Validation Area I Yes No I NA Findings/Comments

■mm
If MSA was oerformed. was the correlation coefficients > 0.995? I j

Do all aoolicable analvsies have duolicate iniections? (Level IV onlvl z1

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

VA/csra cnil^a ra/«nwariaG u/ithin ♦ha 1 Or* limited

mfii

L_

■

/

HBHHMHl

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
(ICPV>100X the MDL(ICP/MS>?

r
Were all oercent differences (%Dst < 10%? /

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

■
Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
of the intensity of the internal standard in the associated initial calibration?

/

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

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

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

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

y

Hi

9

:

■

■

Target analytes were detected in the field duplicates. /

Field blanks were identified in this SDG. j/

Target analytes were detected in the field blanks. 2

MET-SW_6020_tune.wpd version 1.0



LDC#: 2104004 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

METHOD: Metals (EPA Method 601 OB)

Page: ( of )
Reviewer: i > ^

2nd Reviewer:

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

Compound

Concentration (mg/L)
(£ 30)
RPD

(< 0.010) 
Difference18 21

Chromium 1.1 1.0 10

Compound

Concentration (mg/L)
(£ 30)
RPD

(< 0.010) 
Difference12 22

Chromium 1.8 1.8 0

V:\FIELD DUPLICATES\FDJnorganic\2104004.wpd

V:\FIELD DUPLICATES\FDJnorganic\2104004.wpd
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LDC #:_
SDG #: ..

VALIDAflON FINDINGS WORKSHEET 
Sample Calculation Verification

Page:
Reviewer:

2nd reviewer:

of_

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

3

ease see qualifications below for ail questions answered "N". Not applicable questions are identified as "N/A*. 
Yi 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?
TI N N/A Are all detection limits below the CRDL?

Detected analyte results for. 
following equation:

_L_it . were recalculated and verified using the

Concentration •

RD
FV
In. Vol.
Oil
%S

fROlfFWOn 
(la Vol.)(%S)

Raw data concentration 
Final volume (ml)
Initial volume (ml) or weight (G) 
Dilution factor 
Decimal percent solids

Recalculation:

' Sample ID Analyte

Reportod
Conoontratlon

( \As~cl t_ )

Calculatod
Concentration

( , )
Acceptable

(Y/N)

Cy
• U/J— -

Un _ y
/ /

\) ■4

RECALC.4S2



LDC Report# 21040P4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters:

2009 Annual Remedial Performance Sampling

May 5, 2009

July 9, 2009

Water

Chromium

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270369 

Sample Identification

M-5A
M-5AMS
M-5AMSD

V:\LOGIN\TRONOX\21040P4.TR2 1



Introduction

This data review covers 3 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationAfelidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040P4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

V:\LOGIN\TRONOX\21040P4.TR2 3



XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040P4.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270369

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270369

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270369

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040P4.TR2 5



LDC #: 21040P4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270369__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

DateijiijJofx
Page: < of >

Reviewer:
2nd Reviewer: ^^

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

Valiriatinn Arp a Onmmpnts

I. Technical holding times A Sampling dates: ST | ^ I o

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A ( /M. / Aa s r>

VI. Duplicate Sample Analysis SJ I

VII. Laboratory Control Samples (LCS) A L-c-s;

VIII. Internal Standard (ICP-MS) N N-3 a -\r . I \ t.

IX. Furnace Atomic Absorption QC F-* i v
X. ICP Serial Dilution N

XI. Sample Result Verification N 0

XII. Overall Assessment of Data A

XIII. Field Duplicates rO

XIV. Field Blanks NJ

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

Validated Samples:

1 M-5A 11 21 31

2 M-5AMS 12 22 32

3 M-5AMSD 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21040P4W.wpd



LDC Report# 21040Q4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 5, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270376 

Sample Identification

l-O
l-P
l-H
l-U
l-T
l-G
l-Q
l-F
l-N
l-E
l-M
l-D
l-C
l-S
l-L
l-R
l-B
l-AR

V:\LOGIN\TRONOX\21040Q4.TR2 1



Introduction

This data review covers 18 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040Q4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICR Interference Check Sample (ICS) Analysis

ICR Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

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

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

V:\LOGIN\TRONOX\21040Q4.TR2 3



X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICR Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040Q4.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270376

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270376

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270376

No Sample Data Qualified in this SDG

V:\LOQIN\TRONOX\21040Q4.TR2 5



LDC #: 21040Q4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270376__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (ERA SW 846 Method 6010B)

Date: 1 I os
Page: \ of > 

Reviewer:
2nd Reviewer:

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

Valiriatinn Arp a ftnmmpnfc

I. Technical holding times A Sampling dates: S' ) s l o S

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis tO ^ c -5 >> ; £:

VI. Duplicate Sample Analysis
t

VII. Laboratory Control Samples (LCS) A l—C- s

VIII. Internal Standard (ICP-MS) N

IX. Furnace Atomic Absorption QC tO V l

X. ICP Serial Dilution N

XI. Sample Result Verification N
b

XII. Overall Assessment of Data A

XIII. Field Duplicates /O

XIV. Field Blanks

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

Validated Samples:

1 1-0 11 l-M 21 31

2 l-P 12 l-D 22 32

3 l-H 13 l-C 23 33

4 l-U 14 l-S 24 34

5 l-T 15 l-L 25 35

6 l-G 16 l-R 26 36

7 1-0 17 l-B 27 37

8 l-F 18 l-AR 28 38

9 l-N 19 yUR 29 39

10 l-E 20 30 40

Notes:
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LDC Report# 21040R4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 5, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270390

Sample Identification

l-AA
M-131
M-57A
M-79
M-69
M-135
M-25
M-99
M-37
MD-4
EB-1
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Introduction

This data review covers 11 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040R4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

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

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample EB-1 was identified as an equipment blank. No chromium was found in this 
blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) samples 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.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

V:\LOGIN\TRONOX\21040R4.TR2 3



XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 M-57A and MD-4 were identified as field duplicates. No chromium was detected 
in any of the samples with the following exceptions:

Concentration (mq/D

Analyte M-57A MD-4
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 0.075 0.076 - 0.001 (SO.020) - -

V:\LOGIN\TRONOX\21040R4.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270390

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270390

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270390

No Sample Data Qualified in this SDG
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LDC #: 21040R4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270390__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date:
Page: \ of 

Reviewer: ,A j 
2nd Reviewer:

W

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: .S' l s* 1 ^

II. Calibration N

III. Blanks A
IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A V 2.>o 3 c.=\

VI. Duplicate Sample Analysis tO \

VII. Laboratory Control Samples (LCS) A L-<_ s

VIII. Internal Standard (ICP-MS) N h-J a V V : \ i

IX. Furnace Atomic Absorption QC O l l

X. ICP Serial Dilution N a ^ -£>v —v—'

XI. Sample Result Verification N
V X;

XII. Overall Assessment of Data A

XIII. Field Duplicates ^ + l o

XIV. Field Blanks to rs £&-- 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 ^ t—-

1 l-AA 11 EB-1 21 31

2 M-131 12 22 32

3 m-sta'5 13 23 33

4 M-79 14 24 34

5 M-69 15 25 35

6 M-135 16 26 36

7 M-25 17 27 37

8 M-99 18 28 38

9 M-37 19 29 39

10 t*MD-4 20 30 40

Notes:

21040R4W.wpd



LDC#: 21040R4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 6010B>

riSN NA
"MnA

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

Page:__\ of ^
Reviewer:

2nd Reviewer: C------

Concentration (mg/L)

Compound 3 10 <)

Chromium 0.075 0.076 (dve«|

V:\FIELD DUPLICATES\FDJnorganic\21040R4.wpd



LDC Report# 21040S4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 6, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270439

Sample Identification

M-92
M-97
M-33
M-31A
M-52
M-50
M-21
M-34
M-35
M-19
M-39
M-68
M-74
M-73
M-88
M-11
M-12A
M-13
MD-5
EB-2
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Introduction

This data review covers 20 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample EB-2 was identified as an equipment blank. No chromium was found in this 
blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

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

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 M-34 and MD-5 were identified as field duplicates. No chromium was detected 
in any of the samples with the following exceptions:

Concentration (mq/U

Analyte M-34 MD-5
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 14 15 7 (S30) - - -

V:\LOGIN\TRONOX\21040S4.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270439

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270439

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270439

No Sample Data Qualified in this SDG
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LDC #: 21040S4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270439__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: ^ |' l=>^
Page: i of__\_

Reviewer:
2nd Reviewer: \^,—y

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

Valirlatinn Area (Trimments

I. Technical holding times A Sampling dates: ^ L. | o ‘N

II. Calibration N

III. Blanks A
IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis o
VI. Duplicate Sample Analysis +-J 1

VII. Laboratory Control Samples (LCS) /\ 4-C.5
VIII. Internal Standard (ICP-MS) N t—i .o V LA. 4- ■ \ 11
IX. Furnace Atomic Absorption QC KJ l l

X. ICP Serial Dilution N k1—3 Q 4" V'vCA/k L’-'C’V —^ Q—A.

XI. Sample Result Verification N

XII. Overall Assessment of Data A,

XIII. Field Duplicates SoJ

XIV. Field Blanks to O £ & * 2^ o

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 6—. L-—

1 M-92 11 M-39 21 LA A 31

2 M-97 12 M-68 22 32

3 M-33 13 M-74 23 33

4 M-31A 14 M-73 24 34

5 M-52 15 M-88 25 35

6 M-50 16 M-11 26 36

7 M-21 17 M-12A 27 37

8 M-34^ 18 M-13 28 38

9 M-35 19 MD-5 29 39

10 M-19 20 EB-2 30 40

Notes:

21040S4W.wpd



LDC#: 21040S4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 601 OB)

GPNNA. Were field duplicate pairs identified in this SDG?
(Y£NA Were target analytes detected in the field duplicate pairs?

Page:__\ of \
Reviewer: J'

2nd Reviewer: x

Concentration (mg/L)

Compound 8 19
(530)
RPD

Chromium 14 15 7

V:\FIELD DUPLICATES\FD_inorganic\21040S4.wpd



LDC Report# 21040T4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 6, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270442 

Sample Identification

l-K
l-J
l-l
l-Z
l-V
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Introduction

This data review covers 5 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample EB-2 (from SDG 270439) was identified as an equipment blank. No chromium 
was found in this blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) samples 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.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
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XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOQIN\TRONOX\21040T4.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270442

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270442

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270442

No Sample Data Qualified in this SDG
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LDC #: 21040T4
SDG #: 270442

VALIDATION COMPLETENESS WORKSHEET
Level 2A

Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: > | *-l 
Page: \ of \ 

Reviewer: <*A 
2nd Reviewer: ..—-

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

ValiHafirtn Arp a Comments

I. Technical holding times /X Sampling dates: -S' ^ t. \ O'X

II. Calibration N

III. Blanks /X
IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A 1 n 2->o T> 'b'=\

VI. Duplicate Sample Analysis O

VII. Laboratory Control Samples (LCS) A L-1 _ S

VIII. Internal Standard (ICP-MS) N N-3 d v Ca.-V ‘\ \

IX. Furnace Atomic Absorption QC kA l i

X. ICP Serial Dilution N

XI. Sample Result Verification N u

XII. Overall Assessment of Data A

XIII. Field Duplicates iO

XIV. Field Blanks IO Yh £S-- £S-2-

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 l-K 11 21 31

2 l-J 12 22 32

3 l-l 13 23 33

4 l-Z 14 24 34

5 l-V 15 25 35

6 Ms 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21040T4W.wpd



LDC Report# 21040W4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 8, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270578 

Sample identification

PC-93
PC-2
PC-104
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Introduction

This data review covers 3 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

Ail 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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICR Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

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

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270578

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270578

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270578

No Sample Data Qualified in this SDG
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LDC #: 21040W4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270578__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: -j. ( ^ I
Page: i of \ 

Reviewer: jka 
2nd Reviewer: C—'

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: V ^ "v

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis f-J \ O. a

VI. Duplicate Sample Analysis (O
-----------------------n--------

VII. Laboratory Control Samples (LCS) A l_«.

VIII. Internal Standard (ICP-MS) N K-3 ^ 4 (A.*V . 1 \ 1= _ ^

IX. Furnace Atomic Absorption QC Ki l V

X. ICP Serial Dilution N (O Q L \rt^, A J- —• /_ 2_A

XI. Sample Result Verification N u

XII. Overall Assessment of Data A

XIII. Field Duplicates hJ
XIV. Field Blanks t-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 PC-93 11 21 31

2 PC-2 12 22 32

3 PC-104 13 23 33

4 MR 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21040W4W.wpd



LDC Report# 21040X4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters:

2009 Annual Remedial Performance Sampling

May 8, 2009

July 9, 2009

Water

Chromium

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270579 

Sample Identification

M-17A
M-2A
M-76
M-75
M-115
M-14A
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Introduction

This data review covers 6 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

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

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270579

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270579

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270579

No Sample Data Qualified in this SDG
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LDC #: 21040X4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270579__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: ~v | ^- I 
Page: \ of ^ 

Reviewer:
2nd Reviewer: b—"

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: S' 'S' ^

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis to ? CA'.~ V
VI. Duplicate Sample Analysis lO

VII. Laboratory Control Samples (LCS) A 3

VIII. Internal Standard (ICP-MS) N f*--^ o V O'V i t
IX. Furnace Atomic Absorption QC nJ l V

X. ICP Serial Dilution N —3 ft ‘i- ^ <yv * •ca/' ^ ci JA.
XI. Sample Result Verification N 0

XII. Overall Assessment of Data A

XIII. Field Duplicates O

XIV. Field Blanks

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

Validated Samples:

1 M-17A 11 21 31

2 M-2A 12 22 32

3 M-76 13 23 33

4 M-75 14 24 34

5 M-115 15 25 35

6 M-14A 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 21040Y4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 11, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270639 

Sample Identification

PC-79
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

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

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270639

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270639

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270639

No Sample Data Qualified in this SDG
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LDC #: 21040Y4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270639__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: | 1
Page: , of v 

Reviewer:
2nd Reviewer:

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

Validation Area Drtmmpnts

1. Technical holding times A Sampling dates: ^ I \ \ l O A

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis to

VI. Duplicate Sample Analysis kJ
' \

VII. Laboratory Control Samples (LCS) A L-C'S

VIII. Internal Standard (ICP-MS) N (A . i v

IX. Furnace Atomic Absorption QC to l t

X. ICP Serial Dilution N

XI. Sample Result Verification N u

XII. Overall Assessment of Data A

XIII. Field Duplicates KJ

XIV. Field Blanks sJ

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 PC-79 11 21 31

2 MB 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 21040Z4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 12, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270708 

Sample Identification

PC-24
PC-50
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Introduction

This data review covers 2 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

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

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270708

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270708

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270708

No Sample Data Qualified in this SDG
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LDC #: 21040Z4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270708__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: I ^ I
Page: t of v 

Reviewer:
2nd Reviewer: U. ^

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

Valiriatinn Area Comments

I. Technical holding times A Sampling dates: S ill- l O

II. Calibration N

III. Blanks A*

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis h-i

VI. Duplicate Sample Analysis iO V 1

VII. Laboratory Control Samples (LCS) A L<_S

VIII. Internal Standard (ICP-MS) N Ju c 1 • t —'A

IX. Furnace Atomic Absorption QC N-i i

X. ICP Serial Dilution N A A \r ■w-w' x ^-- A.

XI. Sample Result Verification N
T)

XII. Overall Assessment of Data A

XIII. Field Duplicates sJ
XIV. Field Blanks

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

Validated Samples:

i PC-24 11 21 31

2 PC-50 12 22 32

3 A/1S 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21040Z4W.wpd
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LDC Report# 21040A6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 2009 Annual Remedial Performance Sampling

Collection Date: January 12 through January 15, 2009

LDC Report Date: July 9, 2009

Matrix: Water

Parameters: Wet Chemistry

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 263577

Sample Identification

M-87 PC-91
PC-98R PC-97
PC-86 PC-17
PC-90 PC-18
PC-56 PC-55
PC-58 L-635
PC-59 L-637
PC-60 M-87DUP
PC-62
PC-68
PC-122
MW-K4
ARP-1
ARP-4A
ARP-5A
ARP-6B
ARP-7
PC-53
PC-103
MW-K5
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Introduction

This data review covers 28 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 263577

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 263577

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 263577

No Sample Data Qualified in this SDG
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LDC #: 21040A6__________  VALIDATION COMPLETENESS WORKSHEET Date: 11, L->«\
SDG #: 263577___________ -bevel 2A Page: < of <
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer: t

METHOD: (Analyte) Perchlorate (EPA Method 314.0), TPS (ERA Method 160.1 ^ 5 kv 2-^m o <r \___________

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

Validation Arp a CtninmentR

I. Technical holding times A Sampling dates: \ I t 2_ \ 1 ^ \

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates lO

V Duplicates A \ '

VI. Laboratory control samples A r_t~s 1 U <_ S r>

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates rO
Y FiolH hlankc

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

Validated Samples:
_A /V 'V-f../

1 M-87 11 PC-122 21 PC-91 31

2 PC-98R 12 MW-K4 22 PC-97 32

3 PC-86 13 ARP-1 23 PC-17 33

4 PC-90 14 ARP-4A 24 PC-18 34

5 PC-56 15 ARP-5A 25 PC-55 35

6 PC-58 16 ARP-6B 26 L-635 36

7 PC-59 17 ARP-7 27 L-637 37

8 PC-60 18 PC-53 28 M-87DUP 38

9 PC-62 19 PC-103 29 39

10 PC-68 20 MW-K5 30 40

Notes:
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LOO l o "-V ^ A Cp
SDG #: 2-us^3_>

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:_
Reviewer: ^AJ 

2nd reviewer:

pH (TD^ Cl F NO, NO, SO. Pa ALK ON' NH, TKN TOC CR6+ (<L\ -3

pH TPS Cl F NO, NO, SO^ PO. ALK CN' NH, TKN TOC CR'

pH TPS Cl F NCL, NO, SO. PO^ ALK CN' NH, TKN TOC CR'

nH Tn«=; m f nd. nd, sn. po. ai k tn- nh, tkn rnr. r.R6+

Comments:

METHODS.6



LDC Report# 21040B6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

February 2, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 264580

Sample Identification

PC-123
PC-124
PC-125
PC-126
PC-127
PC-128
PC-129
PC-130
PC-131
PC-132
M-96
PC-54
M-48
M-44
PC-71
PC-72
PC-73
PC-37
M-95
MD-1

MD-3
FB-1
PC-123DUP 
FB-1 MS 
FB-1MSD
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Introduction

This data review covers 25 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, and EPA 
SW 846 Method 7196 for Hexavalent Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

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

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

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

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

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

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

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

I. Technical Holding Times

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

M-95 Hexavalent chromium 32.75 hours 24 hours J- (all detects) P
MD-1 UJ (all non-detects)

FB-1 Hexavalent chromium 35.75 hours 24 hours J- (all detects)
UJ (all non-detects)

P

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

Sample FB-1 was identified as a field blank. No contaminant concentrations were found 
in this blank with the following exceptions:
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All technical holding time requirements were met with the following exceptions:

I. Technical Holding Times

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

M-95 Hexavalent chromium 32.75 hours 24 hours J- (all detects) P
MD-1 UJ (all non-detects)

FB-1 Hexavalent chromium 35.75 hours 24 hours J- (all detects) P
UJ (all non-detects)

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

Sample FB-1 was identified as a field blank. No contaminant concentrations were found 
in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

V:\LOGIN\TRONOX\21040B6.TR2 4



VI. Laboratory Control Samples

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

VII. Sample Result Verification

Although Total Dissolved Solids (IDS) were detected in sample FB-1, the laboratory 
reported the results as NA due to possible error in sample analysis. The field blank 
sample should not have high levels of TDS and the Specific Conductance test confirmed 
that the results did not match.

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

IX. Field Duplicates

Samples M-95 and MD-1 and samples PC-37 and MD-3 were identified as field 
duplicates. No contaminant concentrations were detected in any of the samples with the 
following exceptions:

Concentration

Analyte M-95 MD-1
RPD

(Limits)
Difference

(Limits) Flag AorP

Hexavalent chromium 1.30 mg/L 1.26 mg/L 3 (<30) - - -

Total dissolved solids 7510 mg/L 7560 mg/L 1 (£30) - - -

Perchlorate 478000 ug/L 462000 ug/L 3 (£30) - - -

Concentration

Analyte PC-37 MD-3
RPD

(Limits)
Difference

(Limits) Flag AorP

Total dissolved solids 7370 mg/L 6750 mg/L 9 (£30) - - -

Perchlorate 324000 ug/L 326000 ug/L 1 (£30) - - -
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 264580

SDG Sample Analyte Flag AorP Reason

264580 M-95 Hexavalent chromium J- (all detects) P Technical holding times
MD-1 UJ (all non-detects)
FB-1

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 264580

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 264580

No Sample Data Qualified in this SDG
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LDC #: 21040B6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 264580___________ Level 2A
Laboratory: MWH Laboratories

Date:
Page: i of v 

Reviewer: AJ) 
2nd Reviewer: t/—

METHOD: (Analyte) Hexavalent Chromium (EPA SW846 Method 7196L Perchlorate (EPA Method 314.01 TDS (EPA 
Method 160.11 -Saaxsho ______________________________________________________________

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

Valiriation Area Ctninment-Q

I. Technical holding times 5 uO Sampling dates: 2- ^ \

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A
IV Matrix Spike/Matrix Spike Duplicates A
V Duplicates A

<—;

VI. Laboratory control samples A UC- 3 ( <_ o -S,

VII. Sample result verification S\N

VIII. Overall assessment of data A

IX. Field duplicates -S-J T}. + 2_-o : t v't. t-v r
Y FifflH hlanL'c ■ iO

dr
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 PC-123 11 M-96 21 MD-3 31

2 PC-124 12 PC-54 22 FB-1 32

3 PC-125 13 M-48 23 PC-123DUP 33

4 PC-126 14 M-44 24 FB-1 MS 34

5 PC-127 15 PC-71 25 FB-1 MSD 35

6 PC-128 16 PC-72 26 36

7 PC-129 17 PC-73 27 37

8 PC-130 18 PC-37 ^ 28 38

9 PC-131 19
t),

M-95 29 39

10 PC-132 20 MD-1 30 40

Notes:
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LDC H-'.7-\o Ho ft 
SDG #'jkkJ±£Jfco

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: t of \ 
Reviewer; ^AJ 

2nd reviewer:

Samnln ID Mafriy Paramatar

\-\1.2-\ pH (TD^ Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+ (<L\

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

\0\'%sO , <^J pH (foS^CI F NO, NO, SO, PO, ALK CN‘ NH, TKN TOCfCR5^ (Cao^\

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

L Z.'b uJ pH foi)ci F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

X <-\ - is OO pH TDS Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC(CR^)

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

VJ pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC (X®? (C l

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nW TDS r.l F NO. MD. SO. PO. Al K OM' NH. TKN TOO OR6+

Comments:
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LDC #: x to h 
SDG #: ^ sgo

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: v of__
Reviewer: e-A^A 

2nd reviewer: ^

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

'yIN N/A Were all cooler temperatures within validation criteria?

Method: \e\ i.

Parameters:

Technical holriinn time: Us

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

7- 1 1 2- ( £ \<A (3,Z. U, A 3- j W3 W

2- o ^ \ l ?> | (32- ^3-tv l

■

x 7- 1 o'N (ss u. i

OS3>3 \>\H

l

V

HT.6
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LDC# 21040B6 VALIDATION FINDINGS WORKSHEET Page:_L_of_^
SDG#:See Cover Field Duplicates Reviewer: c-AJ

2nd Reviewer: . /y _
Inorganics, Method See Cover

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

Analyte

Concentration (mg/L)
(£30)
RPD19 20

Hexavalent Chromium 1.30 1.26 3

TDS 7510 7560 1

Perchlorate (ug/L) 478000 462000 3

Analyte

Concentration (mg/L)
(£30)
RPD18 21

TDS 7370 6750 9

Perchlorate (ug/L) 324000 326000 1

V:\FIELD DUPLICATES\FDJnorganic\21040B6.wpd



LDC Report# 21040C6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 2009 Annual Remedial Performance Sampling

Collection Date: February 2, 2009

LDC Report Date: July 9, 2009

Matrix: Water

Parameters: Wet Chemistry

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 264598

Sample Identification

ART-1
ART-2
ART-3
ART-4
ART-6
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9
SF-1 DUP
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Introduction

This data review covers 19 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040C6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040C6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

Sample FB-1 (from SDG 264580) was identified as a field blank. No contaminant 
concentrations were found in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Although Total Dissolved Solids (TDS) were detected in sample FB-1, the laboratory 
reported the results as NA due to possible error in sample analysis. The field blank 
sample should not have high levels of TDS and the Specific Conductance test confirmed 
that the results did not match.

V:\LOGIN\TRONOX\21040C6.TR2 4



Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGlN\TRONOX\21040C6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry > Data Qualification Summary - SDG 264598

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 264598

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 264598

No Sample Data Qualified in this SDG
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LDC #: 21Q40C6__________  VALIDATION COMPLETENESS WORKSHEET Date: > M ^
SDG #: 264598___________ Level 2A Page: i of v
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer:

METHOD: (Analvte^ Perchlorate (ERA Method 314.0L TPS (ERA Method 160.1( s ^ o

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

Valirlatinn Area (Tnmmants

I. Technical holding times A Sampling dates: 2- | 0- \

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A
IV Matrix Spike/Matrix Spike Duplicates i-J X
V Duplicates A

i ...
\

VI. Laboratory control samples A (—o s [ (—

VII. Sample result verification 5\n

VIII. Overall assessment of data A

IX. Field duplicates
Y FiolH hlankc N-i irv— 5 ^ 0^1

<zLa
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 ART-1 11 SF-1 21 31

2 ART-2 12 PC-117 22 32

3 ART-3 13 PC-118 23 33

4 ART-4 14 PC-119 24 34

5 ART-6 15 PC-120 25 35

6 ART-7 16 PC-121 26 36

7 ART-8 17 PC-133J^ 27 37

8 PC-99R2/R3 18 ART-9 28 38

9 PC-115R 19 SF-1DUP 29 39

10 PC-116R 20 30 40

Notes:

21040C6W.wpd



LDO 2- \ o M. o 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference Reviewer: ^AJ 

2nd reviewer: l------
All circled methods are applicable to each sample.

Sample in MatriY Parameter

cO pH(fo^ Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH IDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

- \<\ pH fb^)CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6*

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH TDS n F MO. NO. SO. PD. Al K HW KIH. TKN TOr HR6*

Comments:
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LDC Report# 21040D6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

February 3, 2009 

July 27, 2009 

Water

Wet Chemistry 

Stage 4

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 264727 

Sample Identification

1-0
l-P
l-H
l-U
I-I
l-G
l-Q
l-F
l-N
l-E
l-M
l-D
l-C
l-S
l-R
l-L
l-B
l-AR
l-PDUP
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Introduction

This data review covers 19 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040D6.TR4 2



I. Technical Holding Times

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

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

l-U
l-T

Total dissolved solids 16 days 7 days J- (all detects)
R (all non-detects)

A

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

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

The balance check was not performed for Total Dissolved Solids.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

The balance check was not performed for Total Dissolved Solids.

III. Blanks

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

V:\LOGIN\TRONOX\21040D6.TR4 3



Method Blank ID Analyte Concentration

MB (prep blank) Total dissolved solids 12 mg/L l-P
l-H
l-G
l-Q
l-F
l-N
l-E
l-M
l-D
l-C
l-S
l-R
l-L
l-B
l-AR

Associated Samples

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

All sample result verifications were acceptable.

VIII. Overall Assessment of Data

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

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040D6.TR4 4



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 264727

SDG Sample Analyte Flag A or P Reason

264727 l-U Total dissolved solids J- (all detects) A Technical holding times
l-T R (all non-detects)

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 264727

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 264727

No Sample Data Qualified in this SDG
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LDC #: 21040D6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 264727___________ Level 4
Laboratory: MWH Laboratories

METHOD: (Analyte) Perchlorate (ERA Method 314.0). TDS (EPA Method 160.1 |/>HrrV

Date:
Page: I of j 

Reviewer:
2nd Reviewer:

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

Valirlatinn Area Onmmnnts

I. Technical holding times Sampling dates: v| } ) ^ *5

Ila. Initial calibration ft y \A> i£-eL4-c. 19^ "lAo'

lib. Calibration verification ft
j T !

III. Blanks

IV Matrix Spike/Matrix Spike Duplicates kl
V Duplicates fr

VI. Laboratory control samples k
VII. Sample result verification A
VIII. Overall assessment of data A-
IX. Field duplicates u
Y PiolH hlankc u

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:

..T4
1 1-0 11 l-M 21 31

2 l-P 12 l-D 22 32

3 l-H 13 l-C 23 33

4 l-U 14 l-S 24 34

f) l-T 15 l-R 25 35

6 l-G 16 l-L 26 36

7 l-Q 17 l-B 27 37

8 l-F 18 l-AR 28 38

9 l-N 19 l-PDUP 29 39

10 l-E 20 30 40

Notes:
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LOG 
SDG #.

VALIDATION FINDINGS CHECKLIST
Reviewer: 

2nd Reviewer:

Page J_of'X—
ygvi

Method:lnorganics (EPA Method

| Validation Area G~j No FnA| Findiags/Comments fl
fe^SSiiHIlS^Er
BAA technical holding times were met. vZ _____________________________
I------------------B Cooler temperature criteria was met. ..............-....._ . ...

Were ad instniments calibrated daily, each set-op time?
Were (he proper number of standards used?
Were all initial calibration correlation coefficients > 0.995? /

Were all initial and continuing calibration verification %Rs within the 90-110% QC 
limits? ..

/

Were btrant checks performed as required? (Level IV only) __ L 1

V
a®£* B

nmumiimmiJ

Was a method blank associated with every sample in (his SDG? \/ / ___1

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

H Ml in

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

V vt 4-

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 < CROL(< 2X CROL for soil) 
was used for samples that were < 5X the CROL including when only one of the 
duplicate sample vakjeswere nSXthe CROL .... ■...... ................ . ... ,

/

Was an LCS anaytzed for litis SDG?
1 ‘ ' ■

..............................................1
Was an ICS analyzed per extraction batch? /
Were the LCS percent recoveries (%R) and relative percent dWerence (RPD) 
within the 80-120% (85-115% for Method 300.0) QC limits? __Z

Were performance evaluation (PE) samples performed? r
/

WETC-ePA_(V version 1.0



LOG# 
SDG #:

VAl IflATION FINDINGS CHECKLIST Page: ^~of__
Reviewer: ^4*1

2nd Reviewer
-r

^ Validation Area E No Fmdtngs/Comments i

Wore RLs adjusted to reflect alt sample dilutions and dry weight factors applicable 
to level IV validation? y I

Were detection limits < RL? y |

mmi
Overal assessment of data was found to be acceptable.

Held blanks were identified in this SDG , |

Taipet analytes were detected in the field blanks. / 1

WETOEPA.IV version t .0



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

LDC #: v 
SDG #:

\elA»V}o

Ml circled methods are applicable to each sample.

Page: f of /
Reviewer: 

2nd reviewer:
f

Sample ID Parameter ------ ^

H* pH a F NOa N02 S04 P04 ALK CN NH, TKN TOC CR°+ V^/

pH TDS a F NOa N02 S04 P04 ALK CN NH, TKN TOC CR8* ^

pH (foJ>) Cl F NOs NOz S04 P04 ALK CN NH, TKN TOC CRa+

pH Yds Cl F no3 no2 so4 po4 ALK CN NH, TKN TOC CR°"

pH TDS Cl F NO, N02 S04 P04 ALK CN NH, TKN TOC CR°+

pH TDS Cl F NO, N02 S04 P04 ALK CN NH, TKN TOC CR0*

pH TDS Q F NO, N02 S04 P04 ALK CN NH, TKN TOC CR4*

pH TDS Cl F NO, N02 S04 P04 ALK CN NH, TKN TOC CR8*

pH TDS Cl F NO, NO, S04 P04 ALK CN NH, TKN TOC CFT

pH TDS Cl F NO, N02 S04 P04 ALK CN NH, TKN TOC CR8*

pH TDS a F NO, N02 S04 P04 ALK CN NH, TKN TOC CR8*

pH TDS a F NO, N02 S04 P04 ALK CN NH, TKN TOC CR*+

pH TDS Cl F NO, NO, S04 P04 ALK CN NH, TKN TOC CR8+

pH TDS Cl F NO, NO, S04 P04 AU< CN NH, TKN TOC CR8*

pH TDS Cl F NO, N02 S04 P04 ALK CN NH, TKN TOC CR8*

pH TDS Cl F NO, N02 S04 P04 ALK CN NH, TKN TOC CR8*

pH TDS a F NO, NO, S04 P04 ALK CN NH, TKN TOC CR8*

pH TDS a F NO, NO, S04 P04 ALK CN NH, TKN TOC CR8*

pH TDS a F NO, N02 S04 P04 ALK CN NH, TKN TOC CR8+

pH TDS a F NO, NO, $04 P04 ALK CN NR, TKN TOC Cff* 1

pH TDS « F NO, NO, SO, P04 ALK CN NH, TKN TOC CR8* I

pH TDS « F NO, NO, S04 P04 AIK CN NH, TKN TOC CR8*

pH TDS a F NO, NO, S04 P04 ALK CN NH, TKN TOC CPP*

pH TDS a F NO, NO, S04 P04 ALK CN NH, TKN TOC CR8+

pH TDS a F NO. NO. SO, PO. ALK CN NH. TKN TOC CR*+

Comments:

METHODS.6



LDC #: v(W°-P^ 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: I of
Reviewer: —

2nd reviewer:

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

N N/A Were all cooler temperatures within validation criteria?___ _

Method:

Parameters: "M

Technical holdina time: I

Sample ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

i,sr v|*M v/nM ( a w K) j-AA/ / M

y
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LDC #:
SDG #:__VV4^ y*) 

METHOD: Inorganics, Method

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page: | of_J_
Reviewer: m ^

2nd reviewer:____ ^

Please see qualifications below lor all questions answered "N*. Not applicable questions are kfenUtled as 'N/A'. 
(?) N N/A Have results been reported and calculated correctly?
'ip N N/A Are results within the calibrated range of the instruments?

V N NM Are all detection limits below the CRQL?

Compound (analyte) results for
racalculatod and verified using the following equation: 

Concentration —

_reported with a positive detect were

i\ -

Recolcutation:

fcrvx-*--

p.yb'j________

)C *T-

n

# Sample 10

------ fr ^------------------------------

Analyt*

Reported
Coocefitretlon

( )

Calculated
Concentration
t )

Acceptable
(Y/N)

1 ( *) *} o bO’tt (*) rj qtsvv 7 1

-lr> (*ii» 1 If
|

ns ' 11 fj^booO
7 1

i ^ t ->ssP

|
I
|

|

\

Note:

necALc.e



LDC Report# 21040E6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

February 3, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 264774

Sample Identification

l-AA
M-64
M-65
M-66
M-79
M-69
M-135
M-131
M-57A
M-99
M-25
M-37
MD-4
EB-1
l-AADUP
EB-1 MS
EB-1MSD

V:\LOGIN\TRONOX\21040E6.TR2 1



Introduction

This data review covers 17 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, and EPA 
SW 846 Method 7196 for Hexavalent Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040E6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040E6.TR2 3



I. Technical Holding Times

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

Sample Analyte

Total Time From 
Sample Collection 

Until Analysis

Required Holding Time 
From Sample Collection 

Until Analysis Flag AorP

M-66 Total dissolved solids 16 days 7 days J- (all detects)
R (all non-detects)

P

M-37 Hexavalent chromium 31.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

EB-1 Hexavalent chromium 31.25 hours 24 hours J- (all detects)
UJ (all non-detects)

P

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

Sample EB-1 was identified as an equipment blank. No contaminant concentrations were 
found in this blank with the following exceptions:

V:\LOGIN\TRONOX\21040E6.TR2 4



Sampling
DateEquipment Blank ID Analyte Concentration Associated Samples

2/3/09 Perchlorate 162 ug/L l-AA
M-64
M-65
M-66
M-79
M-69
M-135
M-131
M-57A
M-99
M-25
M-37
MD-4

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

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

IX. Field Duplicates

Samples M-25 and MD-4 were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

V:\LOGIN\TRONOX\21040E6.TR2 5



Concentration

Analyte M-25 MD-4
RPD

(Limits)
Difference

(Limits) Flag Aor P

Total dissolved solids 9080 mg/L 9480 mg/L 4 (<30) - - -

Perchlorate 441000 ug/L 442000 ug/L 0 (<30) - - -

V:\LOGIN\TRONOX\21040E6.TR2 6



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 264774

SDG Sample Analyte Flag AorP Reason

264774 M-66 Total dissolved solids J- (all detects) P Technical holding times
R (all non-detects)

264774 M-37 Hexavalent chromium J- (all detects) P Technical holding times
EB-1 UJ (all non-detects)

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 264774

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 264774

No Sample Data Qualified in this SDG

V:\UOGIN\TRONOX\21040E6.TR2 7



LDC #: 21040E6__________  VALIDATION COMPLETENESS WORKSHEET Date: > L I
SDG #: 264774___________ Level 2A Page:_i_of_i_
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer: ^ .

METHOD: (Analvtet Hexavalent Chromium (ERA SW846 Method 7196). Perchlorate (ERA Method 314.0V TPS (ERA 
Method 160.l|3M2-5^o ___________________ __________________________________________

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 Sampling dates: 2. \ o 'a

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates /\ ( 3 I A-'x -s l 5 ..3

V Duplicates A
1 \ ..........

VI. Laboratory control samples A L-C- S ( c, o 5

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates 50 -- t \ ^ l S
Y PIaIH hlanLc £ S -- t '-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 l-AA 11 M-25 21 31

2 M-64 12 M-37 22 32

3 M-65 13 MD-4 ^ 23 33

4 M-66 14 EB-1 24 34

5 M-79 15 l-AADUP 25 35

6 M-69 16 EB-1 MS 26 36

7 M-135 17 EB-1MSD 27 37

8 M-131 18 28 38

9 M-57A 19 29 39

10 M-99 20 30 40

Notes:

21040E6W.wpd



LDC #: x \ j ^ o e 
SDG#: xu'xvxh

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer: ^AJ 

2nd reviewer: V—^

H (TD^ Cl F NO, NO, SO. PO^ ALK CN~ NH, TKN TOC CR6+ O

pH /fD^)CI F NO, NO, SO. POJ ALK CN~ NH, TKN TOC CR(

pH TPS Cl F NO, NO, SO. PO, ALK CN~ NH, TKN TOC CR1

nH rnc; n f Kin. Nin. sn po. ai k pm- mh, tkn rnr r.R6t

Comments:

METHODS.6



LDC#: x.oMof.c. VALIDATION FINDINGS WORKSHEET Page: x of v
SDGTechnical Holding Times Reviewer:

2nd reviewer: i ^ ^

II circled dates have exceeded the technical holding time.
^)N N/A Were all samples preserved as applicable to each method ? 
;N N/A Were all cooler temperatures within validation criteria?

Method: 1 G O • \ 15/ A J~S Hoc.

Parameters: 5

Technical holriinn time: X '-A

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Oualifier

x l ^> \ \ |af\ ^ I o <A ^ I ^ \ v5

\ X 1 S 1 oS X 1 <4 | 0°\ (1K.1 - J" url?

1 O
... viT \

^ U 1 2-1 M | ns (5 \ . i l

1 Ol-S-

(0

t

t
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Inorganics, Method See Cover

LDC# 2l040lj)6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Page: \ of \ 
Reviewer:

2nd Reviewer:

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

Analyte

Concentration (mg/L)
(530)
RPD11 13

IDS 9080 9480 4

Perchlorate (ug/L) 441000 442000 0

V:\FIELD DUPLICATES\FDJnorganic\21040D6.wpd



LDC Report# 21040F6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

February 4, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 264820

Sample Identification

M-92
M-97
M-31A
M-52
M-50
M-34
M-35
M-19
M-39
M-68
M-61
M-67
M-74
M-73
M-88
l-V
l-K
l-J
l-Z

M-12A
EB-2
M-10
M-92DUP
M-97MS
M-97MSD
EB-2MS
EB-2MSD
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Introduction

This data review covers 28 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, and EPA 
SW 846 Method 7196 for Hexavalent Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040F6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOQIN\TRONOX\21040F6.TR2 3



I. Technical Holding Times

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

Sample Analyte

Total Time From 
Sample Collection 

Until Analysis

Required Holding Time 
From Sample Collection 

Until Analysis Flag AorP

M-12A Hexavalent chromium 31.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

EB-2 Hexavalent chromium 32 hours 24 hours J- (all detects)
UJ (all non-detects)

P

M-10 Hexavalent chromium 30.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

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

li. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

Sample EB-2 was identified as an equipment blank. No contaminant concentrations were 
found in this blank with the following exceptions:

V:\LOGlN\TRONOX\21040F6.TR2 4



ConcentrationEquipment Blank ID
Sampling

Date

EB-2 2/4/09 Perchlorate

Analyte Associated Samples

12 ug/L M-92
M-97
M-31A
M-52
M-50
M-34
M-35
M-19
M-39
M-68
M-61
M-67
M-74
M-73
M-88
l-V
l-K
l-J
l-Z
l-l
M-12A
M-10

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

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 264820

SDG Sample Analyte Flag AorP Reason

264820 M-12A Hexavalent chromium J- (all detects) P Technical holding times
EB-2 UJ (all non-detects)
M-10

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 264820

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 264820

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040F6.TR2 7



LDC #: 21040F6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 264820___________ Level 2A
Laboratory: MWH Laboratories

Date: U t 0°,
Page: i of \ 

Reviewer: M j 
2nd Reviewer: n _ ^

METHOD: (Analvte) Hexavalent Chromium (EPA SW846 Method 7196). Perchlorate (EPA Method 314.0L TPS (EPA 
Method 160.t| -5aa x-rs oc,^_____________________________________________________________

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

Valiriatinn Area Comments

I. Technical holding times Sampling dates: ^ t H I 0 ^

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates A

V Duplicates A
' 1 \

VI. Laboratory control samples A t-c. -s 1 Uf s r~>

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates (O
PiolH hlonlrc ^5 w) £ & •- x.2_

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

Validated Samples:

1 M-92 11 M-61 21 M-12A 31

2 M-97 12 M-67 22 EB-2 32

3 M-31A 13 M-74 23 M-10 33

4 M-52 14 M-73 24 M-92DUP 34

5 M-50 15 M-88 25 M-97MS 35

6 M-34 16 l-V 26 M-97MSD 36

7 M-35 17 l-K 27 EB-2MS 37

8 M-19 18 l-J 28 EB-2MSD 38

9 M-39 19 l-Z 29 39

10 M-68 20 l-l 30 40

Notes:
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LDO x \ o ia o v c» VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis ReferenceSDG #:

All circled methods are applicable to each sample.

Page: > of 
Reviewer:

2nd reviewer:

Ramnlp ID

pH(fp^i Cl F NO-, NO, SO^ PO^ ALK CN' NH, TKN TOC CR6* (Cv Ol - lL^>

pH fPiSj Cl F NO, NO, SO. PO. ALK CN' NH„ TKN TOC(6r^ (OIQh

pH (fPS) Cl F NO, NO, Sq PO^ ALK CN~ NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO,, PO, ALK CN~ NH, TKN TOC(CR^>

pH TPS Cl F NO, NO, Sq PO, ALK CN' NH, TKN TOC CR'

pH TPS Cl F NO, NO, Sq PO, ALK CNT NH, TKN TOC CR1

nH rns n r mo. Nin. sn. pn. ai k hn- nh, tkn rnn r:R6+

Comments:

METHODS.6



VALIDATION FINDINGS WORKSHEET Pagei^of^
SDG #: ?-c. M'gi-o Technical Holding Times Reviewer: jp

2nd reviewer: i _

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

Method: T V^\ ^

Parameters:

Technical hnlriinn time: ^ ^ U-Ar'S

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Oualifier

\ 2- I 'A \ &\ 2- I -S' | o'n C?> \. s- u. J-|U3|?

1 O 1?, l>Mi

■2- \ ‘A 1 0°\ ( 5> 2- V

H o l>H«,

2- | «-\ ( 0*\ ^ 1 ^ J os (<.o, S’ Us V

1 \ \ l>^3

CO

V

l
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LDC Report# 21040G6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

February 5, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 264946

Sample Identification

M-87
M-70
M-71
M-72
M-22A
M-38
M-89
M-100
M-84
M-36
M-11
MD-2
M-87DUP
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Introduction

This data review covers 13 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, and EPA 
SW 846 Method 7196 for Hexavalent Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040G6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

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

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

M-100 Hexavalent chromium 30.25 hours 24 hours J- (all detects) P
UJ (all non-detects)

M-84 Hexavalent chromium 29.75 hours 24 hours J- (all detects) P
MD-2 UJ (all non-detects)

M-36 Hexavalent chromium 29.5 hours 24 hours J- (all detects) P
UJ (all non-detects)

M-11 Hexavalent chromium 30.5 hours 24 hours J- (all detects) P
UJ (all non-detects)

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V:\LOGIN\TRONOX\21040G6.TR2 4



V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

IX. Field Duplicates

Samples M-84 and MD-2 were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte M-84 MD-2
RPD

(Limits)
Difference

(Limits) Flag AorP

Hexavalent chromium 0.039 mg/L 0.044 mg/L 12 (£30) - - -

Total dissolved solids 980 mg/L 972 mg/L 1 (<30) - - -

Perchlorate 6970 ug/L 7030 ug/L 1 (<30) - - -

V:\LOGIN\TRONOX\21040G6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 264946

SDG Sample Analyte Flag AorP Reason

264946 M-100 Hexavalent chromium J- (all detects) P Technical holding times
M-84 UJ (all non-detects)
M-36
M-11
MD-2

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 264946

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 264946

No Sample Data Qualified in this SDG
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LDC #: 21Q40G6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 264946___________ Level 2A
Laboratory: MWH Laboratories

METHOD: (Analyte) Hexavalent Chromium (EPA SW846 Method 7196L Perchlorate (EPA Method 314.0L TPS (EPA 
Method 160.1| ^ n>__________ __________________________________________________

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

Date: T l v \
Page: > of ■,

Reviewer:
2nd Reviewer: . ,—^

ValiHatinn Area Comments

I. Technical holdinq times Sampling dates: 2_ ( cs- | o

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates A
V Duplicates A

\ ’

VI. Laboratory control samples A Ao 5 I C,

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates r> r -v \ g.

Y FiolH hlanlrc O

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

Validated Samples:

1 M-87 11 M-11 21 31

2 M-70 12 bMD-2 22 32

3 M-71 13 M-87DUP 23 33

4 M-72 14 PIS 24 34

5 M-22A 15 25 35

6 M-38 16 26 36

7 M-89 17 27 37

8 M-100 18 28 38

9 M^^ 19 29 39

10 M-36 20 30 40

Notes:
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LDC #: x ^ o h o c-^ o 
SDG#: 2-q u

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of 
Reviewer:

2nd reviewer:

pH (TD^ Cl F NO, NO, Sq PO, ALK CN' NH, TKN TOC CR6*

pH TPS Cl F NO, NO, SO. PO, ALK CN' NH, TKN TOC CR1

pH TPS Cl F NO, NO, 50, PCL ALK CN' NH, TKN TOC CR'

pH TPS Cl F NO, NO, SO, PO. ALK CN~ NH, TKN TOC CR'

pH TPS Cl F NO, NO, SCL PO, ALK CN~ NH, TKN TOC CR(

pH TPS Cl F NO, NO, Sq PO. ALK CNT NH, TKN TOC CR'

nH thr n f no. mo, sn. pn ai k p.m- nh. tkn top, tr6*

Comments:

METHODS.6



LDC #: x i, j m o u 
SDG #: 1 m

VALIDATION FINDINGS WORKSHEET 
Technical Holdinq Times

Page: \ of_
Reviewer: J?

2nd reviewer: i ~

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

y iN N/A Were all cooler temperatures within validation criteria?

Method:

Parameters: .

Technical hnlriinn time: ^ M Lv^s

Samnle ID
Sampling

riate
Analysis

riate
Analysis

riate
Analysis

riate
Analysis

riate
Analysis

riate Oualifier

1° (A 0 ^ 1 C |OA (30.2_-3"" /uV'A ^ a-[ uj j?

CM a

°\ 1 ^ 1 tic. ( oA ( 1

“-t ^

i
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LDC# 21040G6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

Page: \ of 
Reviewer:

2nd Reviewer:

NA 
(Yt\ NA

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

Analyte

Concentration (mg/L)
(£30)
RPD9 12

Hexavalent Chromium 0.039 0.044 12

IDS 980 972 1

Perchlorate (ug/L) 6970 7030 1

V:\FIELD DUPLICATES\FD_inorganic\21040G6.wpd



LDC Report# 21040H6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

February 6, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 264958

Sample Identification

M-17A
M-76
M-75
M-115
M-14A
M-115MS
M-115MSD
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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 ERA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\UOGlN\TRONOX\21040H6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040H6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 264958

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 264958

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 264958

No Sample Data Qualified in this SDG
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LDC #: 21040H6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 264958___________ Level 2A
Laboratory: MWH Laboratories

Date:_iJ_i_Lo °\
Page: ■ of '

Reviewer: -A u
2nd Reviewer: L ^

METHOD: (Analvtet Perchlorate (EPA Method 314.0V TPS (EPA Method 160.l| s a. s-^ o

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

Valirlatinn Area Comments

1. Technical holding times A Sampling dates: A | c, | o

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A
IV Matrix Spike/Matrix Spike Duplicates A X AA 5. / a/v rs,

V Duplicates A

VI. Laboratory control samples A L_ <_ S | <_ r . k ^
Vll. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates tO
Y .Field blanks— .. kJ

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

Validated Samples:

1 M-17A 11 21 31

2 M-76 12 22 32

3 M-75 13 23 33

4 M-115 14 24 34

5 M-14A 15 25 35

6 M-115MS 16 26 36

7 M-115MSD 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21040H6W.wpd



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

AH circled methods are applicable to each sample.

Page: t of \ 
Reviewer: ^AJ, 

2nd reviewer:

Sam pip ID Matrix Parampf-pr

\ - 3" U<J pH (fo^ Cl F NO, NO, SO„ PO,, ALK CN' NH, TKN TOC CR6+ (cTo^

pH IDS Cl F NO, NO, SO^ PO, ALK CN' NH, TKN TOC CR6+

C * oO pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+^Cu>b

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR**

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nW TDR r.l P Nin. MO. RD. PD Al K CN" NH. TKN mr. CR6+

Comments:

METHODS.6



LDC Report# 2104016

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

February 9 through February 12, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 265481

Sample Identification

MW-K4 PC-18
ARP-1 PC-55
ARP-4A L-635
ARP-5A L-637
ARP-6B ARP-5ADUP
PC-53 PC-103DUP
PC-103
MW-5K
M-87
PC-98R
PC-86
PC-90
PC-56
PC-58
PC-59
PC-60
PC-62
PC-68
PC-91
PC-97

V:\LOGIN\TRONOX\21040I6.TR2 1



Introduction

This data review covers 26 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\2104016.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040I6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Total dissolved solids 14 mg/L PC-103
PC-98R
PC-86
PC-90
PC-56
PC-58
PC-59
PC-60
PC-62
PC-68
PC-91
PC-97
PC-18
PC-55
L-635

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V:\LOGIN\TRONOX\21040I6.TR2 4



V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040I6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 265481

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 265481

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 265481

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040I6.TR2 6



LDC #: 2104016 
SDG #: 265481

VALIDATION COMPLETENESS WORKSHEET
Level 2A

Date: -t- M j n
Page: v of '

Laboratory: MWH Laboratories Reviewer: M ^
2nd Reviewer:'

METHOD: (Analvte) Perchlorate (EPA Method 314.0L TDS (EPA Method 160.l| 5^ o c.\__________

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

Valirlatinn Area Comments

1. Technical holding times A Sampling dates: Z | ^\ -* a. | i 3

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks

IV Matrix Spike/Matrix Spike Duplicates A

V Duplicates A
’ \

VI. Laboratory control samples A s | L. r , 3 ^

Vll. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates tO
Y PiolH hlanlfc O

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 MW-K4 11 PC-86 • 21 PC-18 * 31

2 ARP-1 12 PC-90 ’ 22 PC-55 • 32

3 ARP-4A 13 PC-56 ' 23 L-635 . 33

4 ARP-5A 14 PC-58 • 24 L-637 34

5 ARP-6B 15 PC-59 ' 25 ARP-5ADUP 35

6 PC-53 16 PC-60 • 26 PC-103DUP 36

7 PC-103 ' 17 PC-62 - 27 37

8 MW-5K 18 PC-68 ' 28 38

9 M-87 19 PC-91 - 29 39

10 PC-98R • 20 PC-97 ’ 30 40

Notes:

21040l6W.wpd



LDC#: x\ ohqxu 
SDG \

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference Reviewer: ^AJ

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

Samnlp ID MafriY Paramatar

l- lO pH(TD^Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

- X 5 - 2_(J pH <tb§> Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH rns r.i f wo. Kin. sn. pn ai k rw- nh. tkn rnn nR6+

Comments:

METHODS.6
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LDC Report# 21040J6

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

February 17, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 265658

Sample Identification

M-23

V:\LOGIN\TRONOX\21040J6.TR2 1



Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040J6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040J6.TR2 3



I. Technical Holding Times

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

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

M-23 Total dissolved solids 36 days 7 days J- (all detects)
R (all non-detects)

P

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Total dissolved solids 10 mg/L All samples in SDG 265658

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V:\LOGIN\TRONOX\21040J6.TR2 4



V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040J6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 265658

SDG Sample Analyte Flag Aor P Reason

265658 M-23 Total dissolved solids J- (all detects) P Technical holding times
R (all non-detects)

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 265658

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 265658

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040J6.TR2 6



LDC #: 21040J6__________ VALIDATION COMPLETENESS WORKSHEET
SDG #: 265658___________ Level 2A
Laboratory: MWH Laboratories

Date: t- | > _2°\
Page:_jL.of_x_

Reviewer:
2nd Reviewer:

METHOD: (Analvtet Perchlorate (EPA Method 314.0L TDS (EPA Method 160.1) s o

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

Valirlatinn Area Comments

1. Technical holding times 5>Ow> Sampling dates: X i t > 1 .3 <=\

Ila. Initial calibration N
\

lib. Calibration verification N

III. Blanks S.(^J

IV Matrix Spike/Matrix Spike Duplicates fO 1 r 4- ^ (3 -«^t i i-;
V Duplicates (O

i

VI. Laboratory control samples A L-C_S 1 i_ t, S Ts

Vll. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates
Y FiolH hlanU-c KA

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 __^ .L—•

i M-23 11 21 31

2 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21040J6W.wpd



LDC #: x.ohojc. VALIDATION FINDINGS WORKSHEET
SDG #: Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of
Reviewer: ^4 J

2nd reviewer: Uv

Samnle ID WlatriY Parameter

\ pH (TD&i Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6*

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH ms n f Mn. md. sn. pn. ai k rw- nh. tkn rnr r:R6+

Comments:

METHODS.6



LDC#: 3-vom 
SDG#: 3-c.s

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: \ of >
Reviewer: <-A JP 

2nd reviewer: 1 ^ ^

All circled dates have exceeded the technical holding time.
("SON N/A Were all samples preserved as applicable to each method ? 
A^N N/A Were all cooler temperatures within validation criteria?_________

Method: / Ca O . V 3 iO\2- o<o

Parameters: t 'S

Technical hnlriinn time:

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

\ 2- 1 I S | 2- J | 0^ A 3-1R \?1 \ \

;
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LDC Report# 21040K6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

March 2, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 266452

Sample Identification

ART-1
ART-2
ART-3
ART-4
ART-7
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9

V:\LOGIN\TRONOX\21040K6.TR2 1



Introduction

This data review covers 16 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040K6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040K6.TR2 3



I. Technical Holding Times

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

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

PC-120
PC-133

Total dissolved solids 13 days 7 days J- (all detects)
UJ (all non-detects)

P

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

V:\LOGIN\TRONOX\21040K6.TR2 4



VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040K6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 266452

SDG Sample Analyte Flag A or P Reason

266452 PC-120 Total dissolved solids J- (all detects) P Technical holding times
PC-133 UJ (all non-detects)

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 266452

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 266452

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040K6.TR2 6



LDC #: 21040K6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 266452___________ Level 2A
Laboratory: MWH Laboratories

Date: i t
Page: » of v

Reviewer:
2nd Reviewer: __

METHOD: (Analvtel Perchlorate (EPA Method 314.0L TDS (EPA Method 160.l| 3 ^ 2. s- ^

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

Valiriatinn Area Cnmments

I. Technical holding times Sampling dates: ^> | I ^ ^

Ha. Initial calibration N

lib. Calibration verification N

III. Blanks /\

IV Matrix Spike/Matrix Spike Duplicates /O

V Duplicates rO
\

VI. Laboratory control samples A Acs !

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates KJ
Y PicklH hlankc u

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:
A——  ^ 4-

1 ART-1 11 PC-118 21 31

2 ART-2 12 PC-119 22 32

3 ART-3 13 PC-120 • 23 33

4 ART-4 14 PC-121 24 34

5 ART-7 15 PC-133 • 25 35

6 PC-99R2/R3 16 ART-9 26 36

7 PC-115R ' 17 ^>6 27 37

8 PC-116R 18 28 38

9 SF-1 19 29 39

10 PC-117 20 30 40

Notes:

21040K6W.wpd



LDC
SDG #: z. (. c. <4-rv

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of 
Reviewer: ^AJ 

2nd reviewer: vx^--

Sample IH MatriY Parameter

\ “ 1 ^ pH (fB^ Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH ms r.i f Nio. Mn. sn pn Ai k r.N- mh. tkn mn nR6+

Comments:

METHODS.6



LDC ^ s. o c? 
SDG

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: v of v
Reviewer:

2nd reviewer: 1A—

All circled dates have exceeded the technical holding time.
(SON n/A Were all samples preserved as applicable to each method ? 
(Y >J N/A~ Were all cooler temperatures within validation criteria?

Method: / Co O V / St-s O C

Parameters:
l

"T ^ S

Technical holdina time: ci-o-sj ^

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

l ?> , is- S J 2- ) S | l-s" loS C 1 S -S |pl (10
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LDC Report# 21040L6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

March 9 through March 11, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 267194

Sample Identification

M-87
PC-98R
PC-86
PC-90
PC-56
PC-58
PC-59
PC-60
PC-62
PC-68
PC-91
PC-97
PC-18
PC-55
MW-K4
ARP-1
ARP-4A
ARP-5A
ARP-6B
PC-53

PC-103
MW-K5
ART-8

V:\LOGIN\TRONOX\21040L6.TR2 1



Introduction

This data review covers 23 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040L6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040L6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

V:\LOGIN\TRONOX\21040L6.TR2 4



IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040L6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 267194

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 267194

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 267194

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040L6.TR2 6



LDC #: 21040L6__________  VALIDATION COMPLETENESS WORKSHEET Date: (, I os
SDG #: 267194___________ Level 2A Page: ' of ,
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer: v y—

METHOD: (Analyte) Perchlorate (EPA Method 314.0), TDS (EPA Method 160.11 s a- ctm o <_^_________

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

ValiHatinn Area Cnmments

I. Technical holding times A Sampling dates: 3 I 3 I V \ I O

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks /\

IV Matrix Spike/Matrix Spike Duplicates N-)
V Duplicates (O

\

VI. Laboratory control samples A <_<—s j t-c. s r>

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates tO
Y Fi^lH Mankc rO

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—

1 M-87 11 PC-91 21 PC-103 31

2 PC-98R 12 PC-97 22 MW-K5 32

3 PC-86 13 PC-18 23 ART-8 33

4 PC-90 14 PC-55 24 ?R 34

5 PC-56 15 MW-K4 25 35

6 PC-58 16 ARP-1 26 36

7 PC-59 17 ARP-4A 27 37

8 PC-60 18 ARP-5A 28 38

9 PC-62 19 ARP-6B 29 39

10 PC-68 20 PC-53 30 40

Notes:

21040L6W.wpd



LDC #: x i/o*-iq f-i,
SDG #:

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer: J

2nd reviewer: \r-—^

SamnlA ID MatriY Paramptar

t - 2.3> pH (TD^ Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6*

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH rns n f no. wn. sn pn. ai k p.n- nh. tkn xnn nR6+

Comments:

METHODS.6



LDC Report# 21040M6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

April 6, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 268707

Sample Identification

ART-1
ART-2
ART-3
ART-4
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-120
PC-121
PC-133
ART-9

V:\LOGIN\TRONOX\21040M6.TR2 1



Introduction

This data review covers 16 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040M6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040M6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

V:\l_OGIN\TRONOX\21040M6.TR2 4



IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040M6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 268707

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 268707

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 268707

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040M6.TR2 6



LDC#: 21040M6__________  VALIDATION COMPLETENESS WORKSHEET Date:^lv lo-t
SDG #: 268707___________ Level 2A Page: > of i
Laboratory: MWH Laboratories Reviewer: <-tsA

2nd Reviewer:

METHOD: (Analvtel Perchlorate (EPA Method 314.0). TPS (ERA Method 160.l| j m o f^_________

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

Valiriatinn Area Comments

I. Technical holding times A Sampling dates: H L. I n ^

Ha. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates (O

V Duplicates sJ 1 f

VI. Laboratory control samples A 1 c_c_ t\

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates tO
Y Piolrt Nonkc iO

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:
A-oi

1 ART-1 11 PC-117 21 31

2 ART-2 12 PC-118 22 32

3 ART-3 13 PC-120 23 33

4 ART-4 14 PC-121 24 34

5 ART-7 15 PC-133 25 35

6 ART-8 16 ART-9 26 36

7 PC-99R2/R3 17 TS 27 37

8 PC-115R 18 28 38

9 PC-116R 19 29 39

10 SF-1 20 30 40

Notes:

21040M6W.wpd



LDC#: j-v^oyu v, VALIDATION FINDINGS WORKSHEET
SDG Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer:

2nd reviewer: L/^—^

Samnls ID Matriy Parampfpr

t - l C, pH (TD^ Cl F NO, NO, SO. PO. ALK CN‘ NH, TKN TOC CR6+

pH IDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

nH TDR C.i F NO. ND- SO. PO Al K ON' NH. TKN TOO OR6+

Comments:

METHODS.6



LDC Report# 21040N6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

April 14 through April 15, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 269377

Sample Identification

MW-K4
ARP-1
ARP-4A
ARP-5A
ARP-6B
PC-53
PC-103
MW-K5
M-87
PC-98R
PC-86
PC-90
PC-56
PC-58
PC-59
PC-60
PC-62
PC-68
PC-91
PC-97

PC-18 
PC-55 
PC-101R

V:\LOGIN\TRONOX\21040N6.TR2 1



Introduction

This data review covers 23 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationAfelidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040N6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040N6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

V:\LOGIN\TRONOX\21040N6.TR2 4



IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040N6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 269377

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 269377

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 269377

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040N6.TR2 6



LDC#: 21040N6__________  VALIDATION COMPLETENESS WORKSHEET Date: q i >
SDG #: 269377___________ Level 2A Page: \ of v
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer: ^

METHOD: tAnalvtet Perchlorate (ERA Method 314.0L TDS (EPA Method 160.ij s ^ o ^__________

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: <-V \ va- M (s- .~>o.

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates hJ

V Duplicates K*
C

VI. Laboratory control samples A <_ c .■«; 1 r s’ r'j

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates
Y Pieirl hlank-c nJ

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 MW-K4 11 PC-86 21 PC-18 31

2 ARP-1 12 PC-90 22 PC-55 32

3 ARP-4A 13 PC-56 23 PC-101R 33

4 ARP-5A 14 PC-58 24 PS 34

5 ARP-6B 15 PC-59 25 35

6 PC-53 16 PC-60 26 36

7 PC-103 17 PC-62 27 37

8 MW-K5 18 PC-68 28 38

9 M-87 19 PC-91 29 39

10 PC-98R 20 PC-97 30 40

Notes:

21040N6W.wpd



LDC #: 2, i o u o io 
SDG #: ^0^333

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: t of \ 
Reviewer:

2nd reviewer: Va ^

Samnle ID MatriY Paramatar

v - pH (TD^ Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH rns m f wn_ Kin. so. pn ai k rw- mh. tkn rnn dr6+

Comments:

methods.6



LDC Report# 2104006

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 4, 2009 

July 30, 2009 

Water

Wet Chemistry 

Stage 2A & 4 

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270339

Sample Identification

PC-123**
PC-124**
PC-125**
PC-126**
PC-127**
PC-128**
PC-129**
PC-130***
PC-131**
PC-132***
M-96**
PC-54**
PC-37**
PC-71**
PC-72**
PC-73**
M-23***
M-95**
M-44**
FB-1

MD-1**
MD-3
PC-129DUP 
MD-1 MS 
MD-1MSD 
PC-126DUP

**lndicates sample underwent Stage 4 review
***lndicates sample underwent Stage 4 review for Total Dissolved Solids and Perchlorate 
only

V:\LOGIN\TRONOX\2104006.T24 1



Introduction

This data review covers 26 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, EPA SW 
846 Method 9056 for Chlorate and Nitrate as Nitrogen, EPA SW 846 Method 7196 for 
Hexavalent Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Samples indicated by a double asterisk on the front cover underwent a Stage 4 
review. A Stage 2A review was performed on all of the other samples. Raw data 
were not evaluated for the samples reviewed by Stage 2A criteria since this review is 
based on QC data.

V:\LOGIN\TRONOX\2104006.T24 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\2104006.T24 3



I. Technical Holding Times

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

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

PC-129** Total dissolved solids 18 days 7 days J- (all detects) A
PC-130***
M-96**
PC-129DUP

R (all non-detects)

M-95** Hexavalent chromium 32.75 hours 24 hours J- (all detects) P
MD-1**
MD-1 MS
MD-1 MSD

UJ (all non-detects)

M-44** Hexavalent chromium 32.25 hours 24 hours J- (all detects)
UJ (all non-detects)

P

FB-1 Hexavalent chromium 33.75 hours 24 hours J- (all detects)
UJ (all non-detects)

P

PC-124** Nitrate as N 51 hours 48 hours J- (all detects) P
PC-130*** UJ (all non-detects)

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

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

V:\LOGIN\TRONOX\2104006.T24 4



Sample FB-1 was identified as a field blank. No contaminant concentrations were found 
in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

All sample result verifications were acceptable for samples on which a Stage 4 review 
was performed. Raw data were not evaluated for the samples reviewed by Stage 2A 
criteria.

VIII. Overall Assessment of Data

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

IX. Field Duplicates

Samples M-95** and MD-1 ** and samples PC-54** and MD-3 were identified as field 
duplicates. No contaminant concentrations were detected in any of the samples with the 
following exceptions:

Concentration

Analyte M-95** MD-1**
RPD

(Limits)
Difference

(Limits) Flag A or P

Total dissolved solids 6950 mg/L 7240 mg/L 4 (<30) - - -

Hexavalent chromium 1.14 mg/L 1.14 mg/L 0 (<30) - - -

Perchlorate 445000 ug/L 464000 ug/L 4 (<30) - - -

V:\LOGIN\TRONOX\2104006.T24 5



Concentration

Analyte PC-54** MD-3
RPD

(Limits)
Difference

(Limits) Flag Aor P

Total dissolved solids 6050 mg/L 6280 mg/L 4 (<30) - - -

Perchlorate 226000 ug/L 237000 ug/L 5 (<30) - - -

V:\LOGIN\TRONOX\2104006.T24 6



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270339

SDG Sample Analyte Flag Aor P Reason

270339 PC-129** Total dissolved solids J- (all detects) A Technical holding times
PC-130***
M-96**

R (all non-detects)

270339 M-95** Hexavalent chromium J- (all detects) P Technical holding times
MD-1 **
M-44**
FB-1

UJ (all non-detects)

270339 PC-124** Nitrate as N J- (all detects) P Technical holding times
PC-130*** UJ (all non-detects)

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270339

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270339

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\2104006.124 7



LDC #: 2104006__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270339___________ Level 2A/4
Laboratory: MWH Laboratories

Date: imin
Page: 1 of J

Reviewer:_ ' '
2nd Reviewer:

METHOD: (Analvte) Hexavalent Chromium (EPA SW846 Method 7196). Perchlorate (EPA Method 314.0). TDS (EPA 
Method 160.U Chlorate. Nitrate-N (EPA SW846 Method 9056)_________________________________________________

.C4 .... ................ ■ ........ ........ ...
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validatirm Area Comments

1. Technical holding times Sampling dates:

Ila. Initial calibration r
1

Not reviewed for Level 2A validation.

lib. Calibration verification $ Not reviewed for Level 2A validation.

III. Blanks h-
IV Matrix Spike/Matrix Spike Duplicates /v ^ L.C /
V Duplicates /V

) y! / J

VI. Laboratory control samples

VII. Sample result verification h Not reviewed for Level 2A validation.

VIII. Overall assessment of data ft i
IX. Field duplicates ^ w (, 0>» w')

Y PiolH hlanUc krn -p-r? ♦ v-o '

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

Validated Samples/^* Indicates sample underwent Level 4 validation, *** Indicates sample underwent Level 4 validation for CLQ4 & TDS only

1 PC-123** 11 M-96** 21 MD-1** 31

2 PC-124** 12 PC-54** 22 MD-3 32

3 PC-125** 13 PC-37** 23 PC-129DUP 33

4 PC-126** 14 PC-71** 24 MD-1 MS 34

5 PC-127** 15 PC-72** 25 MD-1 MSD 35

6 PC-128** 16 PC-73** 26 Pc-fvkfwf 36

7 PC-129** 17 M-23*** 27 37

8 PC-130*** 18 M-95** 28 38

9 PC-131** 19 M-44** 29 39

10 PC-132*** 20 FB-1 30 40

Notes:

2104006W.wpd



LOG 
SDG #:

-y^<4<?C^7 VALIDATION FINDINGS CHECKLIST Page J_nf'l-'
Reviewer: 

2nd Reviewer:

Method:lnorganics (EPA Method

1 Validation Area j Y«s | No | NA J Findings/Conunents S

8 Ail technical holding times were met. I

I Cooler tcmpCFOturc criteria was mot.
i I

m mm 1 s 1

Were aH instruments calibrated daily, each set-up time? I

Were the proper number of standards used? / |

Were all initial calibration correlation coefficients > 0 995?
/ I

Were all initial and continuing calibration verification %Rs within the 90-110% QC 
limits?
Were titrant checks performed as required? (Level IV only)

L

/

— ■ - -.........—

Was a method blank associated with every sample in (his SOG? /

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

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

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPO) 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/MSO or duplicate relative percent differences (RPO) < 20% for 
waters and < 35% for soil samples? A control limit of < CROL(< 2X CROL for soi) 
was used for samples that were < SX the CROL including when only one of the 
duptcatesamplevaJuesweresSXtheCROC. . . ■ ...... ....................

/

Was an LCS anaytzed for litis SPO? V
Was an LCS analyzed per extraction batch? _z
Were the LCS percent recoveries (%R) and relative percent dffierenoe (RPO) 
within the 80-120% (85-115% for Method 300.0) OC limits?
[m

Were performance evaluation (PE) samples performed? / 1
lA/ahm tKra nA/frvman/'A Ai/tritiofirkn «rr»nrw%lz»« u/M»m u____________________________ 1

WETC-ePA.IV version 1.0



me*
SOG #: •pjjj

VAI lOATION FINDINGS CHECKLIST Page: ^~bf
Reviewer: HI

2nd Reviewer:

| Validation Area Yes 1 No j Findings/Comments jj

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

✓

Were detection limits < RL? /

Overall assessment of data was found to be accept able

WETC-EPA.IV version I 0



LDC #: Vl« 4^0-6 VALIDATION FINDINGS WORKSHEET
SDG *\ Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:.
Reviewer:

2nd reviewer:

Sample ID Parameter _

| —•V'V'' pnS^ a F NOs NO,, S04 P04 ALK ChL NHg TKN TOC CRa+ f

v.'f.L*,'0.!1 J pH TDS Cl F (H<j3 N02 S04 P04 ALK CH NH, TKN TOC CR®* )
111—1—f-

pH TDS Cl F NOs N02 S04 P04 ALK CN- Nl^ TKN TOC (CR8} -----^--------------1-----
pH TDS Cl F NO, N02 S04 P04 ALK CN NHj TKN TOC CR°"

u-'-Os 7 '/fo pH(TD^ Cl F NOs N02 S04 P04 ALK CN’ NH, TKN TOC CR°+

pH TDS Cl F NOs N02 S04 P04 ALK CN NH, TKN TOC ptf*)

pH TDS Q F N03 N02 S04 P04 ALK CN NHj TKN TOC CR®+

pH TDS Cl F N03 N02 S04 P04 ALK CN NHj TKN TOC CR“+

pH TDS Cl F NO, NO, S04 P04 ALK CN NH3 TKN TOC Ctf*

pH TDS a F NO, N02 S04 P04 ALK CN NH, TKN TOC CR®+

pH TDS a F NO, N02 S04 P04 ALK CN NH, TKN TOC CR8*

pH TDS a F NO, N02 S04 P04 ALK CN NH, TKN TOC CR8+

pH TDS a F NO, NO, S04 P04 ALK CN NH, TKN TOC CR8*

pH TDS a F NO, NO, S04 P04 ALK CN NH, TKN TOC CR8*

pH TDS Cl F NO, NO, S04 P04 ALK CN NH, TKN TOC CR8+

pH TDS Cl F NO, NO, S04 P04 ALK CN NH, TKN TOC CR8*

pH TDS a F NO, NO, S04 P04 ALK CN NH, TKN TOC CR8+

pH TDS Cl F NO, NO, S04 P04 ALK CN NH, TKN TOC CR8*

pH TDS a F NO, NO, S04 P04 ALK CN NH, TKN TOC CR°+

1
pH TPS a F NO, NO* S04 P04 MK CN NH, TKN TOC Cff*

1 pH TDS a F NO, NO, SO, P04 ALK CN NH, TKN TOC CR8*

I
pH TDS a F NO, NO, S04 P04 ALK CN NH, TKN TOC CR8+

pH TDS a F NO, NO, S04 P04 ALK CN NH, TKN TOC CR8*

pH TDS « F NO, NO, S04 P04 ALK CN NH, TKN TOC CR8*

dH TDS a F NO. NO. SO. PO. ALK CN NH. TKN TOC CR8*

Comments:

METHODS.6



LDC 
SDG #:■

VALIDATION FINDINGS WORKSHEET
Technical Holding Times

Page:__I of
Reviewer: W--—-

2nd reviewer:

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

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

Method; 1 to v ) / HU
Parameters:

; /
tsi

Technical holding time:

Sample ID
Sampling

date

d
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

I.M >v
X/yv/.? j-AA1 J ' * 1 J 1

\.z >-)
zrhh) _

i v l-s* r~ Uw)
v-f ! '/sr~ V \y

/ V

n................
zWH ,

f»>?r jrL~)
/

1 i - T~/rj, /T/dW
1%) ( 7 s-/

CL)

C (v)

HT.6



LDC#:. 
SDG #:

>| Ojk VALIDATION FINDINGS WORKSHEET
Technical Holding Times

Page: %otp'
Reviewer: W—

2nd reviewer:

y circled dates have exceeded the technical holding time.
y)n N/A Were all samples preserved as applicable to each method ?
(y)N N/A Were all cooler temperatures within validation criteria?_____

Method: \'rt>
Parameters:

Technical hoidina time:

Sample ID
Sampling

date
Analysis 
, date

Analysis
date

Analysis
date

Analysis
date

Analysis
date Qualifier

*ii'n
r 7

tf

S' A ’tr six C-T/i -- / C Ly

HT.6



LDC# 2104006 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

Page: ( of ) 
Reviewer:

-P-
2nd Reviewer:

<YlN NA 
yN NA

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

Analyte

Concentration (mg/L)
(5 30)
RPD18 21

TDS 6950 7240 4

Hexavalent Chromium 1.14 1.14 0

Perchlorate (ug/L) 445000 464000 4

Analyte

Concentration (mg/L)
(130)
RPD12 22

TDS 6050 6280 4

Perchlorate (ug/L) 226000 237000 5

V:\FIELD DUPLICATES\FDJnorganic\2104006.wpd
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LDC #: ■y\D4'D@t>
SDG #: ryt| A y],

1

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

METHOD: Inorganics, Method

Pago:__(_°f_l__
Reviewer: iu ^

2nd reviewer:_____

Please see qualifications below lor all questions answered "N". Not applicable questions are Id entitled as 'N/A". 
N N/A Have resists been reported and calculated correctly?

I N N/A Are results within the calibrated range of the instruments?
)N N/A Are all detection limits below the CRQL?

Compound (analyte) results for_____
recalculated and verified using the following equation:

3-7 ty

Concentration : Recalculation:

-tiir
* -_r

^reported with a positive detect were

1 ^

1 # Sample 10 Analyte

Reported 
Co««ceaU«tlon 

( >

Calculated
Concentration
( >

Acceptable 1
(Y/N) |

1 1/ | | if, OcTO V 1
, i } o

“iV ( ^ Vo^o

iVt 1

l ^ C££i4 p ( C^^ftDV Y J
1^1 ^ l^n .

V

'TVc ,|J^ ^ rb fati? [/ I
7 J 1

Note:

ReCAtC.6



LDC Report# 21040P6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 5, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270369 

Sample Identification

M-5A

V:\LOGIN\TRONOX\21040P6.TR2 1



Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040P6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040P6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

Sample EB-1 (from SDG 270390) was identified as an equipment blank. No contaminant 
concentrations were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB-1 5/5/09 Perchlorate 159 ug/L All samples in SDG 270369

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

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-5A Perchlorate 397 ug/L 397J+ ug/L

IV. Matrix Spike/Matrix Spike Duplicates

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

V:\LOGIN\TRONOX\21040P6.TR2 4



V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

Viil. Overall Assessment of Data

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

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040P6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270369

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270369

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270369

SOG Sample Analyte
Modified Final 
Concentration Aor P

270369 M-5A Perchlorate 397J+ ug/L A

V:\UOQIN\TRONOX\21040P6.TR2 6



LDC #: 21040P6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270369___________ Level 2A
Laboratory: MWH Laboratories

Date: i 
Page:_

I 0°!
V of V

Reviewer:
2nd Reviewer: —

METHOD: (Analvte) Perchlorate (EPA Method 314.0). TPS (EPA Method 160.1| s

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

Validation Area Comment";

I. Technical holding times A Sampling dates: S’ j s I o ^

Ha. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates to C O'* ^ • v-' o t—'v t C'

V Duplicates i-J i f

VI. Laboratory control samples A L^C-S | t-t_ s.

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates sJ
Y FialH hlanlfC 5 \iO €_R-\ (£—

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:

M-5A

Notes:

21040P6W.wpd



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

LDC #; 2- to Ma? t,
SDG #:_v*o^Je3

All circled methods are applicable to each sample.

Page: i of \ 
Reviewer: J

2nd reviewer: v

Ramnle ID Matrix Parameter

\ (-A.J pH (fo^ Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH IDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH xns r.l F MD. ND_ SO PD. Al K TM’ NH. TKN TDr nR6+

Comments:

METHODS.6
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LDC Report# 21040Q6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 5, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270376 

Sample Identification

1-0
l-P
l-H
l-U
l-T
l-G
l-Q
l-F
l-N
l-E
l-M
l-D
l-C
l-S
l-L
l-R
l-B
l-AR

V:\LOGIN\TRONOX\21040Q6.TR2 1



Introduction

This data review covers 18 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040Q6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040Q6.TR2 3



I. Technical Holding Times

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

Total Time From 
Sample Collection 

Until Analysis

Required Holding Time 
From Sample Collection 

Until Analysis Aor PSample Analyte

Total dissolved solids J- (all detects)
R (all non-detects)

15 days 7 days

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

Total dissolved solids 17 days 7 days

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

Sample EB-1 (from SDG 270390) was identified as an equipment blank. No contaminant 
concentrations were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB-1 5/5/09 Perchlorate 159 ug/L All samples in SDG 270376

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

V:\LOGIN\TRONOX\21040Q6.TR2 4



IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040Q6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270376

SDG Sample Analyte Flag AorP Reason

270376 l-U Total dissolved solids J- (all detects) P Technical holding times
l-G R (all non-detects)
l-Q
l-F
l-N
l-M
l-R

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270376

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270376

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040Q6.TR2 6



LDC#: 21040Q6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270376___________ Level 2A
Laboratory: MWH Laboratories

Date: > h ( 
Page: i of , 

Reviewer:
2nd Reviewer: L/—'

METHOD: (Analvtet Perchlorate (EPA Method 314.0L TDS (EPA Method 160.1 j sa* * cA

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

Validation Area Comments

I. Technical holding times Sampling dates: S / -^ I

Ha. Initial calibration N

lib. Calibration verification N

III. Blanks /V

IV Matrix Spike/Matrix Spike Duplicates ? r-.. A.
V Duplicates

1

VI. Laboratory control samples L-o s I <_ C- 5

VII. Sample result verification N

Vlll. Overall assessment of data A
IX. Field duplicates
Y Piolri hlankc sS’V-i

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

Validated Samples:
__________ /V-cA \~

1 1-0 11 l-M • 21 31

2 l-P 12 l-D 22 32

3 l-H 13 l-C 23 33

4 l-U * 14 l-S 24 34

5 l-T 15 l-L 25 35

6 l-G • 16 l-R • 26 36

7 l-Q • 17 l-B 27 37

8 l-F • 18 l-AR 28 38

9 l-N ‘ 19 29 39

10 l-E 20 30 40

Notes:

21040Q6W.wpd



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

LDC #: 2-1 o h oci ^ 
SDG #:

All circled methods are applicable to each sample.

Page: \ of \
Reviewer: ^AJ

2nd reviewer: t—^

Sample ID MatriY Parameter

V- \* pH (TD^ Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+ (cTo^

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

nH rns r.i f nd. md. sn pd ai k rw- nih. tkn rnr rp6+

Comments:

METHODS.6



LOO 2- i .-tu 
SDG #: x>oS>u

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: ^ of \
Reviewer:

2nd reviewer:____

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

Method: / Co o. \ 3r A.'i-S i-l c» C_

Parameters: ~V

Technical holriinn time!

Samnle ID
Sampling

Hate
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

4 .S 1 iT ( o°v ^ (2-0/0^ C /-s- 5 > J- |e. 1 ?J

- °v \\ H* s 1 ( 14- 1\ 1 ........ 1
l

HT.6
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LDC Report# 21040R6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 5, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270390

Sample Identification

l-AA
M-131
M-57A
M-79
M-69
M-135
M-25
M-99
M-37
MD-4
EB-1
M-135DUP 
EB-1 MS 
EB-1MSD

V:\LOGIN\TRONOX\21040R6.TR2 1



Introduction

This data review covers 14 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, EPA SW 
846 Method 7196 for Hexavalent Chromium, and EPA SW 846 Method 9056 for 
Chlorate and Nitrate as Nitrogen.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040R6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040R6.TR2 3



I. Technical Holding Times

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

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

M-37
EB-1

Hexavalent chromium 31.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

Sample EB-1 was identified as an equipment blank. No contaminant concentrations were 
found in this blank with the following exceptions:

Sampling
Date Associated SamplesConcentrationEquipment Blank ID Analyte

l-AA
M-131
M-57A
M-79
M-69
M-135
M-25
M-99
M-37
MD-4

159 ug/L5/5/09 Perchlorate

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

V:\LOGIN\TRONOX\21040R6.TR2 4



IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

IX. Field Duplicates

Samples M-57A and MD-4 were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte M-57A MD-4
RPD

(Limits)
Difference

(Limits) Flag AorP

Total dissolved solids 3260 mg/L 3200 mg/L 2 (<30) - - -

Perchlorate 26200 ug/L 25200 ug/L 4 (^30) - - -

V:\LOGIN\TRONOX\21040R6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270390

SDG Sample Analyte Flag AorP Reason

270390 M-37 Hexavalent chromium J- (all detects) P Technical holding times
EB-1 UJ (all non-detects)

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270390

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270390

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040R6.TR2 6



LDC #: 21040R6__________  VALIDATION COMPLETENESS WORKSHEET Date: ^ l A
SDG #: 270390___________ Level 2A Page: > of *
Laboratory: MWH Laboratories Reviewer: /

2nd Reviewer:

METHOD: (Analyte) Hexavalent Chromium (ERA SW846 Method 7196V Perchlorate (ERA Method 314.0V TPS (ERA 
Method 160.1). Chlorate. Nitrate-N (ERA SW846 Method 9056)_________________________________________________
_________/jS>-\2.S-HoC)____________________________________________________________________
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area Comments

I. Technical holding times Sampling dates: S l S' (

Ha. - Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates A 1 /Lx .■=; / A>v .s ts 1 to
V Duplicates A

\ \ v

VI. Laboratory control samples A L-C_5 1 S hi
VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates •• 2 -t 1 o

Y FiealH hlanlfQ ^ 1 \

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

Validated Samples:

1 l-AA ii EB-1 21 31

2 M-131 12 M-135DUP 22 32

3 OM-57A 13 EB-1 MS 23 33

4 M-79 14 EB-1 MSD 24 34

5 M-69 15 ?B 25 35

6 M-135 16 26 36

7 M-25 • 17 27 37

8 M-99 18 28 38

9 M-37 • 19 29 39

10 MD-4 20 30 40

Notes:

21040R6W.wpd



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

LDC #:a l.aHa (2-1,
SDG

All circled methods are applicable to each sample.

Page: \ of
Reviewer: ^AJ

2nd reviewer:

pH (fp§\ Cl F NO, NO, SO. PO. ALK CM' NH, TKN TOC CR6+ ULv O

ph (fps>ci f (noPno, SO. POa ALK CN~ NH, TKN TOC 6r6!-

pH TPS Cl F NO, NO, SO. PC, ALK CN~ NH, TKN TOC CR1

S - VH

pH TPS Cl F NCX, NO, SO. PO^ ALK CN' NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO„ PO^ ALK CN~ NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO. PC, ALK CN~ NH, TKN TOC CR'

fiH-JDS-O-E-yQa-NDaj^Qt-EDu-AL^^M^LIMaJEKNJQC-CR!!

Comments:

METHODS.6



VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

LDC #: a- 
SDG #: 2-^-0 aq.o

Page: \ of
Reviewer:^ J?

2nd reviewer:____1/

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

N N/A~ Were all cooler temperatures within validation criteria?

Method:

Parameters: Ovr t.-<r

Technical holriinn time: 5- H U^vs

Samnle ID
Sampling

Hate
Analysis

Hate
Analysis

Hate
Analysis

Hate
Analysis

Hate
Analysis

Hate Qualifier

3 1 r ) o*v S 1 C | ( 5> \ . 3 L, A 3 - 1 U J! F

/ OM X- 11 1^
1 1

\ \ 3 I S' I o*V 3" 1 Ca / -A l

; n
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LDC# 21040R6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

Page: \ of \ 
Reviewer:

2nd Reviewer: ,

NA 
iVN NA

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

Concentration (mg/L)
<<30)
RPDAnalyte 3 10

TDS 3260 3200 2

Perchlorate (ug/L) 26200 25200 4

V:\FIELD DUPLICATES\FDJnorganic\21040R6.wpd



LDC Report# 21040S6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 6, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270439

Sample Identification

M-92
M-97
M-33
M-31A
M-52
M-50
M-21
M-34
M-35
M-19
M-39
M-68
M-74
M-73
M-88
M-11
M-12A
M-13
MD-5
EB-2

M-74DUP
M-12AMS
M-12AMSD
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Introduction

This data review covers 23 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, EPA SW 
846 Method 7196 for Hexavalent Chromium, and EPA SW 846 Method 9056 for 
Chlorate and Nitrate as Nitrogen.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOQIN\TRONOX\21040S6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040S6.TR2 3



I. Technical Holding Times

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

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

M-33 Total dissolved solids 16 days 7 days J- (all detects) P
M-31A
M-50
M-34
MD-5

R (all non-detects)

M-11 Hexavalent chromium 24.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

EB-2 Hexavalent chromium 27.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

Sample EB-2 was identified as an equipment blank. No contaminant concentrations were 
found in this blank with the following exceptions:

V:\LOGIN\TRONOX\21040S6.TR2 4



ConcentrationEquipment Blank ID
Sampling

Date

EB-2 5/6/09 Perchlorate

Analyte Associated Samples

70 ug/L M-92
M-97
M-33
M-31A
M-52
M-50
M-21
M-34
M-35
M-19
M-39
M-68
M-74
M-73
M-88
M-11
M-12A
M-13
MD-5

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

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

V:\LOGIN\TRONOX\21040S6.TR2 5



IX. Field Duplicates

Samples M-34 and MD-5 were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte M-34 MD-5
RPD

(Limits)
Difference

(Limits) Flag AorP

Total dissolved solids 9200 mg/L 7350 mg/L 22 (<30) - - -

Perchlorate 1500000 ug/L 1580000 ug/L 5 (<;30) - - -

V:\LOGIN\TRONOX\21040S6.TR2 6



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270439

SDG Sample Analyte Flag Aor P Reason

270439 M-33 Total dissolved solids J- (all detects) P Technical holding times
M-31A R (all non-detects)
M-50
M-34
MD-5

270439 M-11 Hexavalent chromium J- (all detects) P Technical holding times
EB-2 UJ (all non-detects)

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270439

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270439

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040S6.TR2 7



LDC #: 21040S6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270439___________ Level 2A
Laboratory: MWH Laboratories

Date: ^ I > l .>-n
Page: i of \

Reviewer: ^ a
2nd Reviewer: t__^

METHOD: (Analyte) Hexavalent Chromium (EPA SW846 Method 7196L Perchlorate (EPA Method 314.0L TDS (EPA 
Method 160.1). Chlorate. Nitrate-N (EPA SW846 Method 9056)_________________________________________________
_________ /•C jlA C \____________________________________________________________________
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Comments

I. Technical holding times ScJ Sampling dates: -S' | l o ^

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A
IV Matrix Spike/Matrix Spike Duplicates A 7 /LA S | /LA S T') I T>

V Duplicates A
VI. Laboratory control samples A L C_S 1 U S C\

VII. Sample result verification N
\

VIII. Overall assessment of data A

IX. Field duplicates
Y FioH hlanL'c S uJ £1 fc> - Z-o

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:
A—< A. L-

1 M-92 11 M-39 • 21 M-74DUP 31

2 M-97 12 M-68 22 M-12AMS 32

3 M-33 13 M-74 23 M-12AMSD 33

4 M-31A 14 M-73 24 /CM*-, 34

5 M-52 15 M-88 25 35

6 M-50 16 M-11 - 26 36

7 M-21 17 M-12A • 27 37

8 M-34° 18 M-13 • 28 38

9 M-35 19 MD-5 ^ 29 39

10 M-19 20 EB-2 - 30 40

Notes:
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LDC #: x i o a. o § 
SDG #: 2->oh3H

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference Reviewer:

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

Samnlff ID WlatriY Paramptf»r

'-to. CaJ pH (TD^ Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

1 'L- pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

\ X pH (TD^CI F tf0>N0, SO. PO. ALK CN’ NH, TKN TOC CR6+
" V ' ——^ -----Bl

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH CfDi>CI F |<I0) NO, SO. PO. ALK CN' NH, TKN TOC /6r^ (C/

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

Xo ___ i pH fD^>CI F NO, NO, SO. PO. ALK CN' NH, TKN TOCfCR®^ (cUo^)

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

- X A o. j pH ifDS) Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

2-X. - z-S pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC (6r®^

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

nH rns r.i f Kin. wn. sn. pn. ai k r.N- wh. tkn rnr r:R6+

Comments:
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LDC #: x to h J'S c. 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: v of v 
Reviewer: c-A 1̂ 

2nd reviewer: i .—

All circled dates have exceeded the technical holding time.
(jD N N/A Were all samples preserved as applicable to each method ? 
c~ySn N/A~ Were all cooler temperatures within validation criteria?

Method: 1 to o . V 7 5a> * Z-sM Q,

Parameters:
I

T t>s

Technical hnldinn time: *—V tw' i

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

S-H U , ^ s | C, | I XX (/ o i

1 u S' / C | ■S/T- I O'k (2-U. ■S- J- jlAo)?

1 \ S'A 1-X04

2—0 -C /g -ir ^ > /ol ( 2-T. s V

I x JM

l

t
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LDC# 21040S6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

Page:_j_of__^ 
Reviewer: <-A_A 

2nd Reviewer:

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

Analyte

Concentration (mg/L)
(£ 30)
RPD8 19

TDS 9200 7350 22

Perchlorate (ug/L) 1500000 1580000 5
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LDC Report# 21040T6

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

May 6, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270442

Sample Identification

l-K
l-J

l-Z
l-V
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Introduction

This data review covers 5 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040T6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040T6.TR2 3



I. Technical Holding Times

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

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

l-l Total dissolved solids 16 days 7 days J- (all detects) P
l-V R (all non-detects)

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

Sample EB-2 (from SDG 270439) was identified as an equipment blank. No contaminant 
concentrations were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB-2 5/6/09 Perchlorate 70 ug/L All samples in SDG 270442

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

IV. Matrix Spike/Matrix Spike Duplicates

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

V:\LOGIN\TRONOX\21040T6.TR2 4



V. Duplicates

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

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040T6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270442

SDG Sample Analyte Flag AorP Reason

270442 l-l Total dissolved solids J- (all detects) P Technical holding times
l-V R (all non-detects)

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270442

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270442

No Sample Data Qualified in this SDG
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LDC#: 21040T6__________  VALIDATION COMPLETENESS WORKSHEET Date:>kl ^
SDG #: 270442___________ Level 2A Page: \ of v
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer: U'—^

METHOD: (Analvtet Perchlorate (ERA Method 314.0L TPS (ERA Method 160.1 j AA ^ H o

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

Valirtatinn Area Comments

1. Technical holding times Sampling dates: -S" ^ ( O ^

Ha. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates kA \ -f ^>0 S'?, =\

V Duplicates A

VI. Laboratory control samples A C. C S | C /- -S

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates
Y PiolH hlsmlfc 2>oO E.R-- <e:s-2_

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 l-K ii 21 31

2 l-J 12 22 32

3 l-l * 13 23 33

4 l-Z 14 24 34

5 l-V * 15 25 35

6 P£> 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21040T6W.wpd



LDC #: 3- \ou arc. VALIDATION FINDINGS WORKSHEET
SDG #: Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Rage: \ of 
Reviewer: J

2nd reviewer:

pH (TD^ Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6t (C-i ^

pH TPS Cl F NO, NO, SO. PO, ALK CN~ NHV TKN TOC CR1

nH TDR PI F MO. MH. SO. PD. AIK TM- MH. TKM TOP. (^R6*

Comments:

METH0DS.6



LDC #: % t ou-ot u 
SDG #: X-vomm-l,

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: i of_\_
Reviewer:

2nd reviewer: ^ ^

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

Method: lOO . \ VJ-^MO C_

Parameters:

Technical hnldinn time:

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

3 . ^ ^ 1 2-1- 1 i. 1 (a d-^-i s vj- / P- 1 ?1 1 1 t

:

■

(M

HT.6
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LDC Report# 21040U6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 6, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270507 

Sample Identification

PC-77
PC-74

V:\LOGIN\TRONOX\21040U6.TR2 1



Introduction

This data review covers 2 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040U6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040U6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

Sample EB-2 (from SDG 270439) was identified as an equipment blank. No contaminant 
concentrations were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB-2 5/6/09 Perchlorate 70 ug/L All samples in SDG 270507

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

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

V:\LOGIN\TRONOX\21040U6.TR2 4



VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOQIN\TRONOX\21040U6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270507

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270507

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270507

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040U6.TR2 6



LDC#: 21040U6__________  VALIDATION COMPLETENESS WORKSHEET Date:>( zJ ^
SDG #: 270507___________ Level 2A Page: . of v
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer: y,-----

METHOD: (Analyte) Perchlorate (EPA Method 314.0), TPS (EPA Method 160.l| saa ___________

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

ValiHatinn Area rtnmmAnts

I. Technical holding times A Sampling dates: S 1 L. <0

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates

V Duplicates A i

VI. Laboratory control samples A L^C~S 1 T}

VII. Sample result verification N

VIII. Overall assessment of data A
IX. Field duplicates
Y Piolrl hlanlcc £S'2_ (£ 2- T- u M S 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:
Aaa

1 PC-77 11 21 31

2 PC-74 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21040U6W.wpd



LDC #: xv-omo oio VALIDATION FINDINGS WORKSHEET
SDG #: o ^ Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: S of \ 
Reviewer:

2nd reviewer: I / ^

pH (TD^ Cl F NO, NO, SCL PO, ALK CN' NH, TKN TOC CR6* (<L\ O

pH TPS Cl F NOa NO, SO^ PO^ ALK CN' NH, TKN TOC CR1

pH TPS Cl F NOq NO, SO^ PO^ ALK CN' NH, TKN TOC CR'

pH TPS Cl F NO, NO, SO, PC, ALK CN~ NH, TKN TOC CR1

nH td.c; ri f Nin. Kin, sn. pn ai k~ tm- mh. tkm rnn pr6*

Comments:

METHODS.6



Pa
ge

: 
\ 

of
_

]_
R

ev
ie

w
er

: 
^-A

 J
 

2n
d 

R
ev

ie
w

er
:



LDC Report# 21040V6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 7, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270564 

Sample Identification

HMW9
PC-96
PC-112
PC-110
PC-107
PC-112DUP

V:\LOGIN\TRONOX\21040V6.TR2 1



Introduction

This data review covers 6 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040V6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040V6.TR2 3



I. Technical Holding Times

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

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

PC-112 Perchlorate 32 days 28 days J- (all detects)
UJ (all non-detects)

P

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

V:\LOGIN\TRONOX\21040V6.TR2 4



VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\l_OGIN\TRONOX\21040V6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270564

SDG Sample Analyte Flag Aor P Reason

270564 PC-112 Perchlorate J- (all detects)
UJ (all non-detects)

P Technical holding times

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270564

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270564

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040V6.TR2 6



LDC #: 21040V6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270564___________ Level 2A
Laboratory: MWH Laboratories

Date: > 12- / -> n 
Page: \ of v 

Reviewer:
2nd Reviewer: i — _

METHOD: (Analvte) Perchlorate (EPA Method 314.0L TPS (EPA Method 160.l\ 3

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

ValiHatinn Area Comments

1. Technical holding times 2> (- J Sampling dates: 1 A- \

Ila. Initial calibration N

Mb. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates

V Duplicates A \
VI. Laboratory control samples A L_<_ -S 1 U C-

VII. Sample result verification N
l

VIII. Overall assessment of data A

IX. Field duplicates to
Y PiolH hlanLc 0

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 HMW9 11 21 31

2 PC-96 12 22 32

3 PC-112 13 23 33

4 PC-110 14 24 34

5 PC-107 15 25 35

6 PC-112DUP 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21040V6W.wpd



LDC #: vo VALIDATION FINDINGS WORKSHEET
SDG#: i-vo Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer:

2nd reviewer: ^

Samnlft ID Matriy Paramatpr

l - S CvJ pH (fo^ Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

- c. pH Tb§> Cl F NO, NO, SO. PO. ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CRe+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6t

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

nH rns r.t f nd. no. sn pn ai k p.m- mh. tkm Tnr. nR6+

Comments:

METHODS.6



LDC #: 2-iohqv ^ 
SDG #:^>osis.^

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page:_v_of_s_
Reviewer:

2nd reviewer: ^—-■

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

i Y? N N/A Were all cooler temperatures within validation criteria?

Method: 5> - o

Parameters:

Technical hnldinn time:

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

5 s |> [ L, | ? | O'S A J- 1 U-T 1 ?
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LDC Report# 21040W6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 8, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270578

Sample Identification

PC-94
PC-93
PC-2
HSW-1
HM-2
PC-104
HMW14
PC-2MS
PC-2MSD

V:\LOGIN\TRONOX\21040W6.TR2 1



Introduction

This data review covers 9 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, and EPA 
SW 846 Method 9056 for Chlorate and Nitrate as Nitrogen.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040W6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040W6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

V:\LOGIN\TRONOX\21040W6.TR2 4



IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040W6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270578

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270578

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270578

No Sample Data Qualified in this SDG

V:\UOQIN\TRONOX\21040W6.TR2 6



LDC #: 21040W6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270578___________ Level 2A
Laboratory: MWH Laboratories

Date: -i (a. | 
Page: \ of \ 

Reviewer: JLA 
2nd Reviewer: V/~^

METHOD: (Analyte) Perchlorate (EPA Method 314.0). TPS tEPA Method 160.1). Chlorate. Nitrate-N (EPA SW846 Method

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

ValiHatinn Area (Tnmments

1. Technical holding times A Sampling dates: S' | ■£ 0°\

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates A 'L s / ^
V Duplicates t~J

(

VI. Laboratory control samples A L.<_ -5 ( Cc-s .'i

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates A)
Y PiolH hlanlfC

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

Validated Samples:

1 PC-94 11 21 31

2 PC-93 12 22 32

3 PC-2 13 23 33

4 HSW-1 14 24 34

5 HM-2 15 25 35

6 PC-104 16 26 36

7 ^MW14 17 27 37

8 PC-2MS 18 28 38

9 PC-2MSD 19 29 39

10 20 30 40

Notes:

21040W6W.wpd



LDG 2- up m u ) o 
SDG #: x>os>s

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page; \ of 
Reviewer: ^AJ 

2nd reviewer:

Sample ID MatriY Parameter

pH (TD^ Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH IDS Cl F NO, NO, SO. PO. ALK CN’ NH, TKN TOC CR6+

pH fD^ Cl F NO, SO. PO. ALK CN" NH, TKN TOC CR6+ (cTo^)

pH TDS Cl F NO, NO, SO. PO. ALK CN’ NH, TKN TOC CR6+

_ ^ -°v pH TDS Cl F NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN’ NH, TKN TOC CR6*

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN’ NH, TKN TOC CR6*

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CNT NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6*

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6*

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

nw rns m f no. ton. sn. pn. ai k rw- kih. tkn rnr or6*

Comments:

METH0DS.6



LDC Report# 21040X6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 8, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270579

Sample Identification

M-17A
M-2A
M-76
M-75
M-115
M-14A
M-14ADUP

V:\LOGIN\TRONOX\21040X6.TR2 1



Introduction

This data review covers 7 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

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

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

M-2A Total dissolved solids 14 days 7 days J- (all detects)
UJ (all non-detects)

A

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

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

VI. Laboratory Control Samples

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

V:\LOGIN\TRONOX\21040X6.TR2 4



VII. Sample Result Verification

Raw data were not reviewed for this SDG.

Vill. Overall Assessment of Data

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

IX. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270579

SDG Sample Analyte Flag AorP Reason

270579 M-2A Total dissolved solids J- (all detects)
UJ (all non-detects)

A Technical holding times

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270579

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270579

No Sample Data Qualified in this SDG
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LDC #: 21040X6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270579___________ Level 2A
Laboratory: MWH Laboratories

Date: ^ ^ 
Page: i of 

Reviewer: j
2nd Reviewer: t/"

METHOD: (Analvtet Perchlorate (EPA Method 314.0L TDS (EPA Method 160.1^ m

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

ValiHatinn Area Cnmnnants

I. Technical holding times SoJ Sampling dates: ^ ^ |

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates l >>,.n

V Duplicates A
\

VI. Laboratory control samples A t_CS /

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates N-J
Y FinH hlcmLc

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

Validated Samples:

1 M-17A 11 21 31

2 M-2A • 12 22 32

3 M-76 13 23 33

4 M-75 14 24 34

5 M-115 15 25 35

6 M-14A 16 26 36

7 M-14ADUP 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC #: Ca
SDG #:

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of 
Reviewer:

2nd reviewer: ! _

Samplp in Matriv Paramptpr

t- c. LaJ pH (TD^ Cl F NO, NO, S04 PO^ ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

- > CO pH jfDij Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH rns r.i f nid. nfl sn. pn. ai k nM- kih. tkn rnn nR6+

Comments:

METHODS.6



LDC #: 3-1 an o, 
SDG #: 2>qs-><=\

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: i of \ 
Reviewer: <-£Jl 

2nd reviewer: I /—

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

Method: A2-5-H Oc_

Parameters:

Technical hnldina time:

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

Z S | s | o'V
1 \ 1 / I

~ J

CO

HT.6



LDC Report# 21040Y6

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

May 11, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270639

Sample Identification

PC-108
HMW-15
HMW-13
PC-79
PC-79MS
PC-79MSD
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Introduction

This data review covers 6 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

V:\LOGIN\TRONOX\21040Y6.TR2 2



The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

V:\LOGIN\TRONOX\21040Y6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

VI. Laboratory Control Samples

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

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

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

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270639

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270639

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270639

No Sample Data Qualified in this SDG
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LDC #: 21040Y6__________  VALIDATION COMPLETENESS WORKSHEET Date:^U
SDG #: 270639___________ Level 2A Page: , of x
Laboratory: MWH Laboratories Reviewer:

. 2nd Reviewer:

METHOD: (Analvte) Perchlorate (EPA Method 314.01 TDS (EPA Method 160.l) q cA

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: A | \ \ n

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates A C S / K/K S YN
V Duplicates r—)

VI. Laboratory control samples A i-CS l L.C •s

VII. Sample result verification N

VIM. Overall assessment of data A

IX. Field duplicates fO
Y ProlH hlanlfC lO

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... t_.

1 PC-108 11 21 31

2 HMW-15 12 22 32

3 HMW-13 13 23 33

4 PC-79 14 24 34

5 PC-79MS 15 25 35

6 PC-79MSD 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21040Y6W.wpd



LDC #: t VALIDATION FINDINGS WORKSHEET
SDG #:j£vo^i3 Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer: J

2nd reviewer:

Sample IH Matrix ParamatAr

pH (TD^ Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+ (CvO^-----
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

o s- c pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+/<Lu^
------------------------  ------ ‘----- 3----- 3---------------^____________________ > --------------

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH TDS HI F MO- ND. SD. PO. Al K DN‘ MH. TKM mn rR6+

Comments:
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LDC Report# 21040Z6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 12, 2009 

July 9, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270708 

Sample Identification

HMW16
PC-24
PC-50
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Introduction

This data review covers 3 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

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

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

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

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

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

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

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

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\TRONOX\21040Z6.TR2 3



I. Technical Holding Times

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

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

HMW16 Total dissolved solids 8 days 7 days J- (all detects) P
PC-24 UJ (all non-detects)
PC-50

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

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

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

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

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

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

VI. Laboratory Control Samples

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

V:\LOGIN\TRONOX\21040Z6.TR2 4



VII. Sample Result Verification

Raw data were not reviewed for this SDG.

Vlii. Overall Assessment of Data

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

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21040Z6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270708

SDG Sample Analyte Flag A or P Reason

270708 HMW16 Total dissolved solids J- (all detects) P Technical holding times
PC-24 UJ (all non-detects)
PC-50

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270708

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270708

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21040Z6.TR2 6



LDC #: 21040Z6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270708___________ Level 2A
Laboratory: MWH Laboratories

Date:-* /*- I as
Page: v of \ 

Reviewer: ^ ^ 
2nd Reviewer: v

METHOD: (Analvte) Perchlorate (ERA Method 314.0L TPS (EPA Method 160.1) a-rH oc.\

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

Validation Area Comments

I. Technical holding times Sampling dates: 'S' | t ^

Ha. Initial calibration N

lib. Calibration verification N

III. Blanks A.

IV Matrix Spike/Matrix Spike Duplicates A ( 2-To

V Duplicates \
VI. Laboratory control samples A. L r>

VII. Sample result verification N
1

VIII. Overall assessment of data A

IX. Field duplicates h—1
Y FiolH hlankc nJ

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 HMW16 11 21 31

2 PC-24 12 22 32

3 PC-50 13 23 33

4 PS 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21040Z6W.wpd



LOO ffi. 2" t Q H t:. 
SDG

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference Reviewer: ^AJ

2nd reviewer: k /
All circled methods are applicable to each sample. /

pH (TD^i Cl F NOr, NO, SO, PQ^ ALK ON' NH, TKN TOC CR6+ (c~^ -3

pH TPS Cl F NO, NO, SO, PC, ALK CM' NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO, PO,, ALK CN' NHy TKN TOC CR1

nH TDR Cl F NIC. MC, RC. PD. Al K CN~ NIH, TKN TPH rR6+

Comments:

METH0DS.6



LDC #: ^to-AQ^L. 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: v of \ 
Reviewer:

2nd reviewer: k ^

All circled dates have exceeded the technical holding time.
fV9N N/A Were all samples preserved as applicable to each method ? 
Cn N N/A~ Were all cooler temperatures within validation criteria?

Method: lu 0 . \ 3a A De

Parameters: T'D 5

Technical holdinn time: cUn

Samnle ID
Sampling

Hate
Analysis

Hate
Analysis

Hate
Analysis

Hate
Analysis

Hate
Analysis

Hate Qualifier

l - 3- I\j- 1 0^ S' ) 7- J ) 3°; C ^ cL—1 -5 \ -3' /us | ?\ ' 1 { t UN

HT.6



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

Tronox, LLC August 5, 2009
P.O. Box 55 
Henderson NV 89009 
ATTN: Ms. Susan Crowley

SUBJECT: 2009 Annual Remedial Performance Sampling, Data Validation 

Dear Ms. Crowley,

Enclosed are the final validation reports for the fractions listed below. These SDGs 
were received on June 19, 2009. Attachment 1 is a summary of the samples that 
were reviewed for each analysis.

LDC Project # 21041:

SDG # Fraction

270815, 270857, 271048, 271121, Chromium, Wet Chemistry
271325, 270531,270704, 270794,
270845, 270989, 270992, 271160,
271248,271400,271465,271624,
270567, 271337, 271731, 270628,
271066, 271687, 271791,271832,
271854, 271999, 272056, 272306

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

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

• Region 9 Superfund Data EvaluationA/alidation Guidance, NDEP 
Guidance, May 2006 •

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid 
Waste, update 1, July 1992; update IIA, August 1993; update II, 
September 1994; update IIB, January 1995; update III, December 
1996; update IMA, April 1998; NIB, November 2004; Update IV, 
February 2007

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

Sincerely,

Erlinda T. Rauto
Operations Manager/Senior Chemist

V:\LOGIN\Tronox\21041COV.wpd





2009 Annual Remedial Performance Sampling 
Data Validation Reports 

LDC# 21041

Chromium



LDC Report# 21041A4

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

May 13, 2009 

July 9, 2009 

Water 

Chromium

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270815

Sample Identification

PC-65
PC-66
PC-67
PC-28
PC-31
PC-40
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Introduction

This data review covers 6 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

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

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

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

A Indicates the finding is based upon technical validation criteria.

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

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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

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

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

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

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270815

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270815

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270815

No Sample Data Qualified in this SDG
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LDC #: 21041A4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270815__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: ^ U U*\ 
Page: ' of ' 

Reviewer:
2nd Reviewer: a ^—■

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

Valiriatinn Area Cnmmfsnf-s

I. Technical holding times A Sampling dates: .S t t

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis K>

VI. Duplicate Sample Analysis tO 1 ^

VII. Laboratory Control Samples (LCS) A <-c_ ^
VIII. Internal Standard (ICP-MS) N t. i IA\ : \

IX. Furnace Atomic Absorption QC l l

X. ICP Serial Dilution N f' ^ 0 4 . -Ova/ A*-**' L—2— A.

XI. Sample Result Verification N 0

XII. Overall Assessment of Data A

XIII. Field Duplicates nJ

XIV. Field Blanks nJ

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 PC-65 11 21 31

2 PC-66 12 22 32

3 PC-67 13 23 33

4 PC-28 14 24 34

5 PC-31 15 25 35

6 PC-40 16 26 36

7 LA K 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 21041C4

Laboratory Data Consultants, Inc. 

Data Validation Report

Projeot/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 20, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271048

Sample Identification

PC-64
FB052009
EB052009
M-65
M-134
DUPLICATE
FB052009MS
FB052009MSD
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Introduction

This data review covers 8 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

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

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

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

The following are definitions of the data qualifiers:

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

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

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

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample EB052009 was identified as an equipment blank. No chromium was found in this 
blank.

Sample FB052009 was identified as a field blank. No chromium was found in this blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 M-134 and DUPLICATE were identified as field duplicates. No chromium was 
detected in any of the samples with the following exceptions:

Concentration (mq/U

Analyte M-134 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 0.10 0.12 18 (<30) - - -

V:\l_OGIN\TRONOX\21041 C4.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 271048

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 271048

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 271048

No Sample Data Qualified in this SDG
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LDC#: 21041C4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271048__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: > K | o > 
Page: < of v 

Reviewer: j
2nd Reviewer: t

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Area Comments

I. Technical holding times A Sampling dates: -S' | 2^0 0

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A 1. A/\ ^ ( KA s t'l

VI. Duplicate Sample Analysis

VII. Laboratory Control Samples (LCS) A 1

VIII. Internal Standard (ICP-MS) N rO a V r a L: L

IX. Furnace Atomic Absorption QC KJ l V

X. ICP Serial Dilution N £> 4* jL—s ^

XI. Sample Result Verification N V

XII. Overall Assessment of Data A

XIII. Field Duplicates ^ - S--+ Lo

XIV. Field Blanks PR 2.

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:
ij*si ^1—^.

1 PC-64 11 21 31

2 FB052009 12 22 32

3 EB052009 13 23 33

4 M-65 14 24 34

5 M-134^ 15 25 35

6 DUPLICATE ° 16 26 36

7 FB052009MS 17 27 37

8 FB052009MSD 18 28 38

9 U5 19 29 39

10 20 30 40

Notes:

21041C4W.wpd



LDC#: 21041C4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

METHOD: Metals (EPA Method 601 OB)

Page: i of \ 
Reviewer: m A 

2nd Reviewer: t_/—-

NA Were field duplicate pairs identified in this SDG? 
iY)N NA Were target analytes detected in the field duplicate pairs?

Concentration (mg/L)
(£30)
RPDCompound 5 6

Chromium 0.10 0.12 18

V:\FIELD DUPUCATES\FD_inorganic\21041C4.wpd



LDC Report# 21041D4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 21, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271121

Sample Identification

M-64
M-136
MW-16
FB052109
EB052109
MW-132
MW-133
M-126
M-127
DUPLICATE

V:\LOGIN\TRONOX\21041 D4.TR2 1



Introduction

This data review covers 10 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample EB052109 was identified as an equipment blank. No chromium was found in this 
blank.

Sample FB052109 was identified as a field blank. No chromium was found in this blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP>MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 MW-132 and DUPLICATE were identified as field duplicates. No chromium was 
detected in any of the samples with the following exceptions:

Concentration (mq/U

Analyte MW-132 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag A or P

Chromium 0.081 0.094 15 (<30) - - -

V:\LOGIN\TRONOX\21041 D4.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 271121

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 271121

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 271121

No Sample Data Qualified in this SDG
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LDC #: 21041D4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271121__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: | s I ^
Page:_i_of__v_ 

Reviewer:
2nd Reviewer: ./w'

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area (Tnmmonts

1. Technical holding times A Sampling dates: CS1 T— \ 1 o °\

II. Calibration N
' \

III. Blanks A,

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A 2-> v r

VI. Duplicate Sample Analysis t~-C>

VII. Laboratory Control Samples (LCS) A l—t-S

VIII. Internal Standard (ICP-MS) N --- i a ^ LA V \ t
IX. Furnace Atomic Absorption QC tU V \.

X. ICP Serial Dilution N

XI. Sample Result Verification N 0

XII. Overall Assessment of Data A

XIII. Field Duplicates T) ; to + l o

XIV. Field Blanks |A o F 6> - M S

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-64 11 21 31

2 M-136 12 22 32

3 MW-16 13 23 33

4 FB052109 14 24 34

5 EB052109 15 25 35

6 MW-132 ° 16 26 36

7 MW-133 17 27 37

8 M-126 18 28 38

9 M-127 19 29 39

10 DUPLICATE ^ 20 30 40

Notes:

21041 D4W.wpd



LDC#: 21041D4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 601 OB)

(yyvl NA Were field duplicate pairs identified in this SDG?
/^>N NA Were target analytes detected in the field duplicate pairs?

Page: > of i 
Reviewer: ^ o 

2nd Reviewer: \ r-s

Concentration (mg/L)

Compound 6 10
(£30)
RPD

Chromium 0.081 0.094 15

V:\FIELD DUPLICATES\FDJnorganic\21041 D4.wpd



LDC Report# 21041F4

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

May 7, 2009 

July 9, 2009 

Water 

Chromium 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270531

Sample Identification

M-10
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

V:\LOGIN\TRONOX\21041 F4.TR2 3



X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21041 F4.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270531

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270531

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270531

No Sample Data Qualified in this SDG
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LDC #: 2-I041F4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270531__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: iLfJo'v
Page: < of i

Reviewer: J
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Comment?;

I. Technical holding times A Sampling dates: S' “V \ <0 A

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis 7 CA.-A —..-C.4

VI. Duplicate Sample Analysis \ '

VII. Laboratory Control Samples (LCS) A 1c— S

VIII. Internal Standard (ICP-MS) N a -t LA 4-: t . i ^

IX. Furnace Atomic Absorption QC V l

X. ICP Serial Dilution N

XI. Sample Result Verification N r

XII. Overall Assessment of Data A

XIII. Field Duplicates f-A

XIV. Field Blanks kJ

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:
A-<a

i M-10 11 21 31

2 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041F4W.wpd



LDC Report# 21041G4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 12, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270704

Sample Identification

PC-91
PC-86
PC-90
PC-103
MW-K5
PC-56
PC-68
PC-60
PC-58
PC-62
PC-59
PC-98R
MW-K4
ARP-7
M-87
PC-97
ARP-6B
ARP-5A
ARP-4A
PC-53
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Introduction

This data review covers 20 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationAtelidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV. „

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270704

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270704

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270704

No Sample Data Qualified in this SDG
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LDC #: 21041G4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270704__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: ^ ^ 
Page: i of i 

Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area (Tnmmnnts

I. Technical holding times A Sampling dates: S' 1 2. I O A

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis "I CA=-V 3

VI. Duplicate Sample Analysis /O \ r

VII. Laboratory Control Samples (LCS) A Ut- S

VIII. Internal Standard (ICP-MS) N * 4 l*\A- 1 * ■£.

IX. Furnace Atomic Absorption QC to i l

X. ICP Serial Dilution N

XI. Sample Result Verification N
v

XII. Overall Assessment of Data A.

XIII. Field Duplicates

XIV. Field Blanks nJ

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:
___________yj

i PC-91 11 PC-59 21 /MS 31

2 PC-86 12 PC-98R 22 32

3 PC-90 13 mw-sk: vl A 23 33

4 PC-103 14 ARP-7 24 34

5 MW-K5 15 M-87 25 35

6 PC-56 16 PC-97 26 36

7 PC-68 17 ARP-6B 27 37

8 PC-60 18 ARP-5A 28 38

9 PC-58 19 ARP-4A 29 39

10 PC-62 20 PC-53 30 40

Notes:

2101G4W.wpd



LDC Report# 21041H4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 13, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270794

Sample Identification

PC-101R
PC-18
PC-55
ARP-1
L-635
PC-92
PC-122
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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 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270794

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270794

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270794

No Sample Data Qualified in this SDG
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LDC #: 21041H4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270794__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: ^- | a ) o s
Page: i of <

Reviewer: a
2nd Reviewer: C—

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area (Tnmmnnts

I. Technical holding times A Sampling dates: <5" 15 ^ o^v

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis t— l C s \

VI. Duplicate Sample Analysis ) f

VII. Laboratory Control Samples (LCS) A Lc s

VIII. Internal Standard (ICP-MS) N t"'—^ q 4 . 1 .■ -t

IX. Furnace Atomic Absorption QC <o i t

X. ICP Serial Dilution N

XI. Sample Result Verification N 0

XII. Overall Assessment of Data A

XIII. Field Duplicates kJ

XIV. Field Blanks iO

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 PC-101R 11 21 31

2 PC-18 12 22 32

3 PC-55 13 23 33

4 ARP-1 14 24 34

5 L-635 15 25 35

6 PC-92 16 26 36

7 PC-122 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041H4W.wpd



LDC Report# 2104114

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 14, 2009

July 24, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270845 

Sample Identification

H-58A 
H-48 
MC-65 
PC-21 A
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Introduction

This data review covers 4 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270845

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270845

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270845

No Sample Data Qualified in this SDG
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LDC #: 2104114 
SDG #: 270845

VALIDATION COMPLETENESS WORKSHEET
Level 2A

Laboratory; MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 60108)

Date: ^
Page: ' of \ 

Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area Comments

I. Technical holding times A Sampling dates: -S" | i \

II. Calibration N
1 \

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis r-A

VI. Duplicate Sample Analysis tU
1

VII. Laboratory Control Samples (LCS) A L-O 3

VIII. Internal Standard (ICP-MS) N t—5 o -t LA 4-: ):

IX. Furnace Atomic Absorption QC U l V

X. ICP Serial Dilution N 3 "4 V-ws- * A C~ -X ^2— A.

XI. Sample Result Verification N U

XII. Overall Assessment of Data A

XIII. Field Duplicates

XIV. Field Blanks kJ

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 H-58A 11 21 31

2 H-48 12 22 32

3 MC-65 13 23 33

4 PC-21 A 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041l4W.wpd



LDC Report# 21041J4

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

May 19, 2009 

July 9, 2009 

Water 

Chromium 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270989

Sample Identification

FB0151909 
FB051909-2 
FB051909-2MS 
FB051909-2MSD
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Introduction

This data review covers 4 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Samples FB0151909 and FB051909-2 and sample FB M-39 (from SDG 270992) were 
identified as field blanks. No chromium was found in these blanks.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270989

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270989

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270989

No Sample Data Qualified in this SDG
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LDC #: 21041J4__________ VALIDATION COMPLETENESS WORKSHEET
SDG #: 270989__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date:
Page: \ of < 

Reviewer:
2nd Reviewer: ^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlatinn Area (Tnmments

I. Technical holding times A Sampling dates: -S' l V ‘’v \

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A (. AA S / iL/\ IS

VI. Duplicate Sample Analysis \
VII. Laboratory Control Samples (LCS) A

VIII. Internal Standard (ICP-MS) N f—) o 4 LA 4 1t.. yA

IX. Furnace Atomic Absorption QC fO V V

X. ICP Serial Dilution N KG o -V -f ar~-r A -4—. 1—Q-a

XI. Sample Result Verification N (r

XII. Overall Assessment of Data A

XIII. Field Duplicates iO

XIV. Field Blanks N-i A l- R> - V 2- . FIS M-3A

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:
./\y wt—

1 FB0151909 11 21 31

2 FB051909-2 12 22 32

3 FB051909-2MS 13 23 33

4 FB051909-2MSD 14 24 34

5 U e. 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041 J4W.wpd



LDC Report# 21041K4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 19, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270992 

Sample Identification

M-39 
FB M-39
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Introduction

This data review covers 2 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Samples FB0151909 and FB051909-2 (both from SDG 270989) and sample FB M-39 
were identified as field blanks. No chromium was found in these blanks.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270992

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270992

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270992

No Sample Data Qualified in this SDG
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LDC #: 21041K4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270992__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: ^ /■«. /os
Page: i of ' 

Reviewer:
2nd Reviewer: i__

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

X/aliHatinn Area Comments

1. Technical holding times A. Sampling dates: S’ ( VA o*\

II. Calibration N

III. Blanks A
IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis (O }
VI. Duplicate Sample Analysis vO

VII. Laboratory Control Samples (LCS) A
I

Lt, *

VIII. Internal Standard (ICP-MS) N lO » 4 GLL A . L- J

IX. Furnace Atomic Absorption QC O l L

X. ICP Serial Dilution N k-A9 4 _f L-i*—A

XI. Sample Result Verification N tr

XII. Overall Assessment of Data /X

XIII. Field Duplicates

XIV. Field Blanks
Z' /r‘

rQotSl^o^ (f

Note: A = Acceptable ^ ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

i M-39 11 21 31

2 FB M-39 12 22 32

3 m Fb 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 21041L4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 22, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271160 

Sample Identification

M-124

V:\LOGIN\TRONOX\21041 L4.TR2 1



Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21041 L4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

V:\LOGIN\TRONOX\21041 L4.TR2 3



X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGlN\TRONOX\21041 L4.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary ~ SDG 271160

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 271160

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 271160

No Sample Data Qualified in this SDG
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LDC #: 21041L4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271160__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: T- k I os 
Page: < of v 

Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Arp a ftnmmpnts

I. Technical holding times ASv Sampling dates: ( T-x. ) O

II. Calibration N

III. Blanks

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis fJ

VI. Duplicate Sample Analysis
l t v

VII. Laboratory Control Samples (LCS) A

VIII. Internal Standard (ICP-MS) N inO>«4 (Ax:

IX. Furnace Atomic Absorption QC U V V

X. ICP Serial Dilution N

XI. Sample Result Verification N u

XII. Overall Assessment of Data A

XIII. Field Duplicates 1-0

XIV. Field Blanks nJ

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-124 11 21 31

2 UR 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041 l_4W.wpd



LDC Report# 21041M4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 26, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271248 

Sample Identification

M-111A

V:\LOGIN\TRONOX\21041 M4.TR2 1



Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21041 M4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 271248

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 271248

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 271248

No Sample Data Qualified in this SDG
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LDC #: 21041M4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271248__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: > K ( 
Page: ^ of \ 

Reviewer: Aa

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area Comment?;

1. Technical holding times A Sampling dates: ^5" I 2- C, 1 O

II. Calibration N
IV \ \

III. Blanks A.
IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis tO "1 O l - 3 p C :

VI. Duplicate Sample Analysis iO 1 ?
VII. Laboratory Control Samples (LCS) A Uc, 5

VIII. Internal Standard (ICP-MS) N 0 4 CA, V • I : — A

IX. Furnace Atomic Absorption QC tvJ V l

X. ICP Serial Dilution N fsJ 0 *(' W.*,. <4 L^A A.

XI. Sample Result Verification N D

XII. Overall Assessment of Data A

XIII. Field Duplicates tO

XIV. Field Blanks .O

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:
A^i A ^

i M-111A 11 21 31

2 LA K 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 21041N4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

June 1, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271400

Sample Identification

TR-11
TR-12
TR-1
TR-10
FB060109
M-103
M-117
M-118
DUPLICATE
FB060109MS
FB060109MSD
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Introduction

This data review covers 11 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample FB060109 was identified as afield blank. No chromium was found in this blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

V:\LOaiN\TRONOX\21041 N4.TR2 3



XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 M-103 and DUPLICATE were identified as field duplicates. No chromium was 
detected in any of the samples.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 271400

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium > Laboratory Blank Data Qualification Summary - SDG 271400

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 271400

No Sample Data Qualified in this SDG
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LDC #: 21041N4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271400__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: 1 ^ |
Page: v of \ 

Reviewer:
2nd Reviewer: ,

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area Comments

I. Technical holding times A Sampling dates: | \ I .o S

II. Calibration N

III. Blanks A
IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A /'-'V S / ^ O

VI. Duplicate Sample Analysis s-i
/

VII. Laboratory Control Samples (LCS) A

VIII. Internal Standard (ICP-MS) N K-b B ■f (A i i l ! i -V,

IX. Furnace Atomic Absorption QC A) l l

X. ICP Serial Dilution N

XI. Sample Result Verification N 0

XII. Overall Assessment of Data A

XIII. Field Duplicates (O O ‘"b •- L, + A

XIV. Field Blanks Kb F & - s

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 TR-11 11 FB060109MSD 21 31

2 TR-12 12 /us 22 32

3 TR-1 13 23 33

4 TR-10 14 24 34

5 FB060109 15 25 35

6 M-103 ^ 16 26 36

7 M-117 17 27 37

8 M-118 18 28 38

9 DUPLICATE ^ 19 29 39

10 FB060109MS 20 30 40

Notes:

21041N4W.wpd



LDC Report# 2104104

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

June 2, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271465

Sample Identification

M-121
M-120
FB060209
TR-4
DUPLICATE
DUPLICATEMS
DUPLICATEMSD
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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 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationAfelidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample FB060209 was identified as a field blank. No chromium was found in this blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
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XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 TR-4 and DUPLICATE were identified as field duplicates. No chromium was 
detected in any of the samples with the following exceptions:

Concentration (mq/U

Analyte TR-4 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 0.030 0.028 - 0.002 (£0.010) - -

V:\LOGIN\TRONOX\2104104.TR2 4



2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 271465

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 271465

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 271465

No Sample Data Qualified in this SDG
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LDC #: 2104104__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271465__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: G Is I
Page: ' of '

Reviewer:
2nd Reviewer: ls~—-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlatinn Area Comments

I. Technical holding times A Sampling dates: Co f ^ 1 o A

II. Calibration N

III. Blanks A
IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A , Aa ^ / A/\ S tn

VI. Duplicate Sample Analysis to \ '

VII. Laboratory Control Samples (LCS) A L. c \

VIII. Internal Standard (ICP-MS) N lO o V CA 4 : ^ ^

IX. Furnace Atomic Absorption QC l \,
X. ICP Serial Dilution N f'"-—^ O A- ''f A. .  --^ /l.—Lo—

XI. Sample Result Verification N V

XII. Overall Assessment of Data A

XIII. Field Duplicates -r S'

XIV. Field Blanks FS>-- 5

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

i M-121 11 21 31

2 M-120 12 22 32

3 FB060209 13 23 33

4 TR-4 . 14 24 34

5
V

DUPUCATE 15 25 35

6 DUPLICATEMS 16 26 36

7 DUPLICATEMSD 17 27 37

8 KAR 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041O4W.wpd



LDC#: 2104104 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

METHOD: Metals (EPA Method 601 OB)

N NA Were field duplicate pairs identified in this SDG? 
JMK Were target analytes detected in the field duplicate pairs?

Page: v of ' 
Reviewer: ^ JP 

2nd Reviewer: ^/—

Compound

Concentration (mg/L)
(5 30)
RPD

(< 0.010) 
Difference4 5

Chromium 0.030 0.028 0.002

V:\FIELD DUPLICATES\FDJnorganic\2104104.wpd



LDC Report# 21041P4

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

June 4, 2009 

July 9, 2009 

Water 

Chromium 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271624

Sample Identification

TR-3

V:\LOQIN\TRONOX\21041 P4.TR2 1



Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 271624

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 271624

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 271624

No Sample Data Qualified in this SDG
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LDC #: 21041P4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271624__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: ^ K (os
Page: i of v

Reviewer:
2nd Reviewer: t—^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlatinn Area (Tnmmnnts

1. Technical holding times 4s Sampling dates: C *A ^

II. Calibration N

III. Blanks A'

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis i-A

VI. Duplicate Sample Analysis f-4 \ '

VII. Laboratory Control Samples (LCS) XL L—c. 5

VIII. Internal Standard (ICP-MS) N li 4 CX V • ^ i

IX. Furnace Atomic Absorption QC iO i t

X. ICP Serial Dilution N N—^ e t- f'' tviy : ____^ 2- A>.

XI. Sample Result Verification N
T)

XII. Overall Assessment of Data XL

XIII. Field Duplicates

XIV. Field Blanks kJ

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 TR-3 ii 21 31

2 Mr 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041P4W.wpd



LDC Report# 21041Q4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 7, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270567

Sample Identification

M-87
M-70
M-71
M-72
M-38
M-36
M-84
M-100
M-10
MD-2
M-22A
M-89
M-84MS
M-84MSD
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Introduction

This data review covers 14 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
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XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 M-36 and MD-2 were identified as field duplicates. No chromium was detected 
in any of the samples with the following exceptions:

Concentration (mq/U

Analyte M-36 MD-2
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 32 32 0 (<30) - - -
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270567

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270567

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270567

No Sample Data Qualified in this SDG
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LDC #: 21041Q4__________  VALIDATION COMPLETENESS WORKSHEET Date:-> U Us
SDG #: 270567__________ Level 2A Page: x of >
Laboratory: MWH Laboratories Reviewer: A A

2nd Reviewer: —•
METHOD: Chromium (EPA SW 846 Method 601 OB)

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: -S' | ^ o Oi

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A ( i 5 r\
VI. Duplicate Sample Analysis /O 1
VII. Laboratory Control Samples (LCS) A t _ S

VIII. Internal Standard (ICP-MS) N A—^ a •( O'O-V 1 » *

IX. Furnace Atomic Absorption QC l t

X. ICP Serial Dilution N

XI. Sample Result Verification N
lT

XII. Overall Assessment of Data A

XIII. Field Duplicates 3 __) Lb : C -‘r lO

XIV. Field Blanks k-3

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:
^‘ -1—■

1 M-87 ii M-22A 21 31

2 M-70 12 M-89 22 32

3 M-71 13 M-84MS 23 33

4 M-72 14 M-84MSD 24 34

5 M-38 15 KA ft 25 35

6 M-SS^ 16 26 36

7 M-84 17 27 37

8 M-100 18 28 38

9 M-10 19 29 39

10 M - Z- 20 30 40

Notes:
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LDC#: 21041Q4 
S DG#: See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: Metals (EPA Method 601 OB)

NA
NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Page: » of \ 
Reviewer: cAA 

2nd Reviewer: P—

Concentration (mg/L)
(530)
RPDCompound 6 10

Chromium 32 32 0
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LDC Report# 21041R4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters:

2009 Annual Remedial Performance Sampling

May 29, 2009

July 9, 2009

Water

Chromium

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271337

Sample Identification

TR-2
TR-5
TR-6
TR-7
TR-9
TR-8
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Introduction

This data review covers 6 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 271337

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 271337

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 271337

No Sample Data Qualified in this SDG
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LDC #: 21041R4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271337__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: g. 
Page:.

*\ l O0'
_of_ 

Reviewer: x
2nd Reviewer: | „

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Dnmmpnts

1. Technical holding times A Sampling dates: °\ \ v-o °\

II. Calibration N

III. Blanks A.

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis NJ l QA-.^A S : i:.J

VI. Duplicate Sample Analysis ) T
VII. Laboratory Control Samples (LCS) A

VIII. Internal Standard (ICP-MS) N [^3 a 4 CAA • 1 t
IX. Furnace Atomic Absorption QC l l

X. ICP Serial Dilution N f'*'—^ 0 4- vrM-A/~s -LaA— *4 /rss l—m A fK

XI. Sample Result Verification N tr

XII. Overall Assessment of Data A

XIII. Field Duplicates ---^

XIV. Field Blanks

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 TR-2 11 21 31

2 TR-5 12 22 32

3 TR-6 13 23 33

4 TR-7 14 24 34

5 TR-9 15 25 35

6 TR-8 16 26 36

7 UP. 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 21041T4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 11, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270628 

Sample Identification

ART-1 PC-133MS
ART-2 PC-133MSD
ART-3
ART-4
ART-6
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9
PC-121 MS
PC-121MSD
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Introduction

This data review covers 22 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
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XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 270628

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 270628

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 270628

No Sample Data Qualified in this SDG
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LDC #: 21041T4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270628__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: ^
Page: v of v 

Reviewer: ^
2nd Reviewer: ^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area nnmments

1. Technical holding times XV Sampling dates: JS" | \ v \

II. Calibration N

III. Blanks A.

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A ( 3 / A^\ S O

VI. Duplicate Sample Analysis \

VII. Laboratory Control Samples (LCS) A

VIII. Internal Standard (ICP-MS) N N—\ o ^ •" l • t

IX. Furnace Atomic Absorption QC l l

X. ICP Serial Dilution N

XI. Sample Result Verification N . 0

XII. Overall Assessment of Data A

XIII. Field Duplicates (O
XIV. Field Blanks t—\

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 ART-1 11 SF-1 21 PC-133MS 31

2 ART-2 12 PC-117 22 PC-133MSD 32

3 ART-3 13 PC-118 23 LAB 33

4 ART-4 14 PC-119 24 34

5 ART-6 15 PC-120 25 35

6 ART-7 16 PC-121 26 36

7 ART-8 17 PC-133 . 27 37

8 PC-99R2/R3 18 ART-9 28 38

9 PC-115R 19 PC-121 MS 29 39

10 PC-116R 20 PC-121 MSD 30 40

Notes:
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LDC Report# 21041U4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

May 20, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271066

Sample Identification

CLDR-2
M-130
M-129
M-67
M-66
FB-CLDR-2
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Introduction

This data review covers 6 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationAtelidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample FB-CLDR-2 was identified as a field blank. No chromium was found in this blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 271066

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 271066

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 271066

No Sample Data Qualified in this SDG
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LDC #: 21041U4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271066__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: ^ | I
Page: ' of__<_

Reviewer: A
2nd Reviewer: >. ^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Cnmmnnts

I. Technical holding times A Sampling dates: S 1 2~ o o

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis ( LLLowA "S o •’ C'•'-'S
VI. Duplicate Sample Analysis \ ?

VII. Laboratory Control Samples (LCS) A

VIII. Internal Standard (ICP-MS) N h-3 o V LA_4: \; fc«_

IX. Furnace Atomic Absorption QC hi l

X. ICP Serial Dilution N S'--^ U -F Av' 2- yA

XI. Sample Result Verification N 0

XII. Overall Assessment of Data A

XIII. Field Duplicates Ni

XIV. Field Blanks fO FS. - Co

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:
A 4—

1 CLDR-2 11 21 31

2 M-130 12 22 32

3 M-129 13 23 33

4 M-67 14 24 34

5 M-66 15 25 35

6 FB-GtDRS1 16 26 36

7 MS 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 21041V4

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

June 8, 2009 

July 9, 2009 

Water 

Chromium 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271687

Sample Identification

M-7B
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation^/alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21041 V4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICR serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 271687

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 271687

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 271687

No Sample Data Qualified in this SDG
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LDC #: 21041V4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271687__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: ^ U I os
Page: \ of <

Reviewer:
2nd Reviewer: x

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlatinn Area (Tnmmfmts

I. Technical holding times A Sampling dates: G I 'S o “N

II. Calibration N
IV \ \

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis kJ • C* l: .sA "5 p : -C-’

VI. Duplicate Sample Analysis kA

VII. Laboratory Control Samples (LCS) A
VIII. Internal Standard (ICP-MS) N /O o t LA 4 •' 1 '• t-O

IX. Furnace Atomic Absorption QC l l

X. ICP Serial Dilution N

XI. Sample Result Verification N 0

XII. Overall Assessment of Data /X

XIII. Field Duplicates o

XIV. Field Blanks to

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-7B 11 21 31

2 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 21041W4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

June 9, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc,

Sample Delivery Group (SDG): 271791 

Sample Identification

H-28A
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

IX. Infernal Standards (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 271791

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 271791

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 271791

No Sample Data Qualified in this SDG
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LDC #: 21041W4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271791__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: ^ I n I
Page: < of \

Reviewer:
2nd Reviewer: ly\—^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Area Cnmmpnts

1. Technical holding times A Sampling dates: G> *\ v3°\

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis l CA^.±

VI. Duplicate Sample Analysis kJ \ '

VII. Laboratory Control Samples (LCS) A b—c_c
VIII. Internal Standard (ICP-MS) N 5 n f CA t- . 1; t—i

IX. Furnace Atomic Absorption QC l 1.

X. ICP Serial Dilution N O 4" Is1 9 stAS—rd *2- A,.

XI. Sample Result Verification N cr

XII. Overall Assessment of Data A

XIII. Field Duplicates kJ

XIV. Field Blanks nJ

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:
__________ _________tyj c-^4—

1 H-28A 11 21 31

2 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 21041X4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

June 9 through June 10, 2009

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271832 

Sample Identification

MW-K4
ARP-1
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Introduction

This data review covers 2 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 271832

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 271832

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 271832

No Sample Data Qualified in this SDG
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LDC #: 21041X4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271832__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

DateiJEttaJj?^
Page: > of a

Reviewer: <-a a
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

1. Technical holding times A Sampling dates: Le o\ (_j ( O 1 o*\

II. Calibration N

III. Blanks A-

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis hJ) ] -Sp-w i -i

VI. Duplicate Sample Analysis tO

VII. Laboratory Control Samples (LCS) A l_C, 3

VIII. Internal Standard (ICP-MS) N G V (. vV -V \ % t —^

IX. Furnace Atomic Absorption QC l L
X. ICP Serial Dilution N i**——^ O V v/'-o/w » 1 l—

XI. Sample Result Verification N u

XII. Overall Assessment of Data A

XIII. Field Duplicates to

XIV. Field Blanks nJ

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 MW-K4 11 21 31

2 ARP-1 12 22 32

3 /U*> 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 21041Y4

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

June 10, 2009 

July 9, 2009 

Water 

Chromium 

Stage 2A

MWH Laboratories, Inc,

Sample Delivery Group (SDG): 271854

Sample Identification

M-6A
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 271854

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 271854

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 271854

No Sample Data Qualified in this SDG
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LDC #: 21041Y4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271854__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: > | Ls 
Page: < of \ 

Reviewer:
2nd Reviewer: n,—/

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatirm Arp a Comments

I. Technical holding times A Sampling dates: Lt \ ' o l o ^

II. Calibration N

III. Blanks A
IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis si

VI. Duplicate Sample Analysis r-4

VII. Laboratory Control Samples (LCS) A <~<4- ^

VIII. Internal Standard (ICP-MS) N t—i o ■( (_AA : l:

IX. Furnace Atomic Absorption QC l l

X. ICP Serial Dilution N f"-—i Q A W>V* L- Av

XI. Sample Result Verification N
0

XII. Overall Assessment of Data A

XIII. Field Duplicates /O
XIV. Field Blanks kJ

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:
*A—^ —.

1 M-6A ii 21 31

2 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 21041Z4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters:

2009 Annual Remedial Performance Sampling

June 15, 2009

July 9, 2009

Water

Chromium

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271999 

Sample Identification

MC-53
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 271999

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 271999

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 271999

No Sample Data Qualified in this SDG
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LDC #: 21041Z4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271999__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (ERA SW 846 Method 601 OB)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Date: K Us
Page:__< of v

Reviewer:
2nd Reviewer: w—

Valiriatirtn Arp a Cnmmpnf's

1. Technical holding times A Sampling dates: L. 1 t=zr- ( o

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis KJ

VI. Duplicate Sample Analysis 1 ^
VII. Laboratory Control Samples (LCS) A

VIII. Internal Standard (ICP-MS) N Oo t CA t-; t i t- 4

IX. Furnace Atomic Absorption QC SA V l

X. ICP Serial Dilution N

XI. Sample Result Verification N u

XII. Overall Assessment of Data A

XIII. Field Duplicates kJ

XIV. Field Blanks f-~>

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:
__________ ________ <&AA 4--^

1 MC-53 n 21 31

2 Mb 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041Z4W.wpd



LDC Report# 21041AA4

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

June 16, 2009 

July 27, 2009 

Water 

Chromium 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 272056

Sample Identification

M-29
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 272056

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 272056

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 272056

No Sample Data Qualified in this SDG
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LDC#: 21041AA4__________ VALIDATION COMPLETENESS WORKSHEET
SDG #: 272056__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date:> |oS
Page: v of__l

Reviewer:
2nd Reviewer: 1/—

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Area Comments

1. Technical holding times A Sampling dates: l ^ 0

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis iO) 1 dy\ ; \ X: wVt

VI. Duplicate Sample Analysis hi ( 1
VII. Laboratory Control Samples (LCS) A

VIII. Internal Standard (ICP-MS) N t—^ D -t- f A* 4- . \ ' t.-*. >1
IX. Furnace Atomic Absorption QC i-A l v

X. ICP Serial Dilution N -^ O -V V/4 /\/* 1 -Cjk JL"*’ Lr* '2— A.

XI. Sample Result Verification N
F

XII. Overall Assessment of Data A
XIII. Field Duplicates

XIV. Field Blanks sJ ^.....

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-29 11 21 31

2 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041AA4W.wpd



LDC Report# 21041BB4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling

June 25, 2009

July 27, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 272306 

Sample Identification

PC-94
PC-2
PC-1
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Introduction

This data review covers 3 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 272306

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 272306

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 272306

No Sample Data Qualified in this SDG
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LDC#: 21041BB4__________ VALIDATION COMPLETENESS WORKSHEET
SDG #: 272306__________ Level 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date:> ^ Ls
Page: < of '

Reviewer:
2nd Reviewer: t-----•

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area (Comments

I. Technical holding times A Sampling dates: (j> ( $ / o A

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis to l r A:. A \ L,^l

VI. Duplicate Sample Analysis t—i
1 , ^

VII. Laboratory Control Samples (LCS) A L'C_ S

VIII. Internal Standard (ICP-MS) N Ca. 4- '• ^ * ■t* A
IX. Furnace Atomic Absorption QC nJ (. i
X. ICP Serial Dilution N

XI. Sample Result Verification N
cT

XII. Overall Assessment of Data A

XIII. Field Duplicates (A

XIV. Field Blanks nJ

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 PC-94 11 21 31

2 PC-2 12 22 32

3 PC-1 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041BB4W.wpd
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LDC Report# 21041A6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 13, 2009 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270815

Sample Identification

PC-65
PC-66
PC-67
PC-28
PC-31
PC-40
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Introduction

This data review covers 6 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
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IX. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270815

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270815

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270815

No Sample Data Qualified in this SDG
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LDC #: 21041A6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270815___________ Level 2A
Laboratory: MWH Laboratories

Date:-^ U U-s 
Page: > of \ 

Reviewer:
2nd Reviewer: . ^

METHOD: (Analyte) Perchlorate (EPA Method 314.0). TPS (EPA Method 160.1^ s/a ^ m o < \

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area (Tommpnts

I. Technical holding times A. Sampling dates: S' | l^>

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks /\
IV Matrix Spike/Matrix Spike Duplicates A r ^ ^ 2-^ ^ o'-A
V Duplicates h—i \

VI. Laboratory control samples A L.r . s I C c. -s ^

VII. Sample result verification N
I

VIII. Overall assessment of data A

IX. Field duplicates kJ
y FiolW hlankc

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 PC-65 11 21 31

2 PC-66 12 22 32

3 PC-67 13 23 33

4 PC-28 14 24 34

5 PC-31 15 25 35

6 PC-40 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041A6W.wpd



LDC #: 2- > a m \ ^ ^ 
SDG #: 2->o\\s

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer: J

2nd reviewer: i ^

pH TPS Cl F NO, NO, SCL PO^ ALK CN' NH, TKN TOC CR6*

pH TPS Cl F NO, NO, SO. PO. ALK CN~ NHa TKN TOC CR'

nH me; m f md, nd. Rn. pn a\k c.n- nh. tkn rnn r.R6*

Comments:

METH0DS.6



LDC Report# 21041B6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 15, 2009 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270857

Sample Identification

MC-3
MC-29
MC-51
MC-50
MC-45
MC-97
MC-93
MC-3DUP
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Introduction

This data review covers 8 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationAfelidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
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IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21041 B6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270857

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270857

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270857

No Sample Data Qualified in this SDG
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LDC #: 21041B6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270857___________ Level 2A
Laboratory: MWH Laboratories

Date:~> ^ l qa
Page: \ of (

Reviewer:
2nd Reviewer:

METHOD: (Analvte^ Perchlorate (ERA Method 314.0L TPS (ERA Method 160.1 s ^ -l.j-m o c,

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Comments

1. Technical holding times A Sampling dates: 5 (S' 1 O ^

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates \ up
V Duplicates A

\

VI. Laboratory control samples A C c. s / C-c-

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates kJ
Y Fiolrl hlankc

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:
ArA-A- A---

1 MC3 AA <C - 5 11 21 31

2 12 22 32

3 MC51 An C - -5 \ 13 23 33

4 MC50 UAt- S'a 14 24 34

5 M645 A\ C - H-T 15 25 35

6 M69T At ‘I'T 16 26 36

7 17 27 37

8 <MG3DUP /Mt-SOu.? 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC #: z. t o m i ft c. 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer: J

2nd reviewer:

Paramptpr

pH TPS Cl F NO, NO, SO. PO^ ALK CM' NH, TKN TOC CR1

pH TPS Cl F NO, NO, Sq PO. ALK CM' NH, TKN TOC CR'

nH TDR P.l F KID. KID- RD. PO Al K nN' KIH. TKN mr r.R6+

Comments:

METHODS.6



LDC Report# 21041C6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 20, 2009 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271048

Sample Identification

PC-64
FB052009
EB052009
M-65
M-134
DUPLICATE
PC-64DUP

V:\LOGIN\TRONOX\21041 C6.TR2 1



Introduction

This data review covers 7 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\UOGIN\TRONOX\21041 C6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21041 C6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

M-65 Total dissolved solids 24 days 7 days J- (all detects)
R (all non-detects)

P

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

Sample EB052009 was identified as an equipment blank. No contaminant concentrations 
were found in this blank.

Sample FB052009 was identified as a field blank. No contaminant concentrations were 
found in this blank with the following exceptions:

Field Blank ID
Sampling

Date Analyte Concentration Associated Samples

FB052009 5/20/09 Perchlorate 4.1 ug/L PC-64
M-65
M-134
DUPLICATE

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified.

V:\LOGIN\TRONOX\21041 C6.TR2 4



IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples M-134 and DUPLICATE were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte M-134 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag AorP

Total dissolved solids 3000 mg/L 2850 mg/L 5 (<30) - - -

Perchlorate 123000 ug/L 125000 ug/L 2 (<30) - - -

V:\LOGIN\TRONOX\21041 C6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 271048

SDG Sample Analyte Flag Aor P Reason

271048 M-65 Total dissolved solids J- (all detects)
R (all non-detects)

P Technical holding times

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 271048

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 271048

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21041 C6.TR2 6



LDC#: 21041C6__________  VALIDATION COMPLETENESS WORKSHEET Pate:^N(^
SDG #: 271048___________ Level 2A Page: < of v
Laboratory: MWH Laboratories Reviewer: A A

2nd Reviewer: i ~ .

METHOD: (Analvtet Perchlorate (EPA Method 314.0V TPS (EPA Method 160.1^ s x ^ h q ^

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 holdinq times Sampling dates: 3" { , o “y

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates O

V Duplicates A, 1 ^
VI. Laboratory control samples A s T\

VII. Sample result verification N
{

VIII. Overall assessment of data A

IX. Field duplicates -- -S' + C,
Y PiolH hlnnkc F K. : 2. S = 3

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:
: ~ :r/\-- -

1 PC-64 11 21 31

2 FB052009 12 22 32

3 EB052009 13 23 33

4 M-65 ‘ 14 24 34

5 M-134 15 25 35

6 DUPLICATE 16 26 36

7 PC-64DUP 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041C6W.wpd



LDC#:2-> \c^ 
SDG#: 2.> < qh\

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: v of \ 
Reviewer: 1

2nd reviewer: C—

pH TPS Cl F NO, NO, SO. PO. ALK CN’ NH, TKN TOC CR1

nH Tn.Q r.l F NO. ND, SO. PD. Al K HM' NIH. TKN TOP. P.R6*

Comments:

METHODS.6



LDC #: x i a <-> \ c i. 
SDG #: aHi

VALIDATION FINDINGS WORKSHEET 
Technical Holdinq Times

Page: \ of__i_
Reviewer:

2nd reviewer: ^

All circled dates have exceeded the technical holding time.
(Y^N N/A Were all samples preserved as applicable to each method ? 
\^_^^y\tere^coolertemperati£es within validation criteria?

Method: l Cp o . \ 3 ^ 'N 2-S" 4 o <_

Parameters: T

Technical holdina time: T ^

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

H S' j x o ( C. Il*> lo<\ (xs A~fs j-UI?I 1

;
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LDC# 21041C6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover
2nd Reviewer: ^___

C^N NA Were field duplicate pairs identified in this SDG?
(Y N NA Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mg/L)
<<30)
RPD5 6

TDS 3000 2850 5

Perchlorate (ug/L) 123000 125000 2

V:\FIELD DUPLICATES\FDJnorganic\21041C6.wpd



LDC Report# 21041D6

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

May 21, 2009 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271121

Sample Identification

M-64
M-136
MW-16
FB052109
EB052109
MW-132
MW-133
M-126
M-127
DUPLICATE
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Introduction

This data review covers 10 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\UOGIN\TRONOX\21041 D6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21041 D6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

Sample EB052109 was identified as an equipment blank. No contaminant concentrations 
were found in this blank.

Sample FB052109 was identified as a field blank. No contaminant concentrations were 
found in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

V:\LOGIN\TRONOX\21041 D6.TR2 4



VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples MW-132 and DUPLICATE were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte MW-132 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag Aor P

Total dissolved solids 1482 mg/L 1584 mg/L 7 (<30) - - -

Perchlorate 7410 ug/L 9670 ug/L 26 (S30) - - -

V:\LOGIN\TRONOX\21041 D6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 271121

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 271121

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 271121

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21041 D6.TR2 6



LDC #: 21041D6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271121___________ Level 2A
Laboratory: MWH Laboratories

Date: t- l ^ I o<\
Page: \ of \

Reviewer: J\ Jt.
2nd Reviewer: ^

METHOD: (Analvtet Perchlorate (EPA Method 314.0). TDS (EPA Method 160.1 a aa o

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area nnmmfints

I. Technical holding times A Sampling dates: S' | i_ \ l o °\

Ila. Initial calibration N

Mb. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates O
V Duplicates 1 ^

VI. Laboratory control samples A L. f . i r 5 A
VII. Sample result verification N

I

VIII. Overall assessment of data A

IX. Field duplicates Cp + to
Y Piolrt hlanL-c lO F & - A El R - S'

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:
<A^i. A —

1 M-64 11 21 31

2 M-136 12 22 32

3 MW-16 13 23 33

4 FB052109 14 24 34

5 EB052109 15 25 35

6 MW-132^ 16 26 36

7 MW-133 17 27 37

8 M-126 18 28 38

9 M-127 19 29 39

10 DUPLICATE ^ 20 30 40

Notes:

21041D6W.wpd



LDC #: 2- \ o m \ ^ t- 
SDG #: > \ a-\

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer: ^ i 

2nd reviewer: a ^

K'\0

nH TDR HI F MO. Kin. RD. PD. AIK CNI- NH, TKN TOP: P.R6+

Comments:

METHODS.6



LDC# 21041D6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

Page: \ of 
Reviewer:

2nd Reviewer: u-—-

C^NNA. Were field duplicate pairs identified in this SDG?
NA Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mg/L)
($30)
RPD6 10

TDS 1482 1584 7

Perchlorate (ug/L) 7410 9670 26

V:\FIELD DUPLICATES\FDJnorganic\21041 D6.wpd



LDC Report# 21041E6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 28, 2009 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271325 

Sample Identification

AA-01
AA-01DUP
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Introduction

This data review covers 2 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

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\TRONOX\21041 E6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
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IX. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 271325

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 271325

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 271325

No Sample Data Qualified in this SDG
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LDC #: 21041E6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271325___________ Level 2A
Laboratory: MWH Laboratories

Date: > (n [ 
Page: ' of \ 

Reviewer:
2nd Reviewer: *------

METHOD: (Analvtet Perchlorate (EPA Method 314.0L TDS (EPA Method 160.1 z.*-h o c. \

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirtatinn Area Cnmments

I. Technical holding times A Sampling dates: *5" f i. S l o

Ha. Initial calibration N
l \

lib. Calibration verification N

III. Blanks A
IV Matrix Spike/Matrix Spike Duplicates O
V Duplicates A

..i

VI. Laboratory control samples A 3 |

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates O
Y Piolrl hlanLc tO

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 AA-01 11 21 31

2 AA-01 DUP 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

LOO 2~\ & \
SDG #: 2--^

All circled methods are applicable to each sample.

Page: ^ of \ 
Reviewer: J

2nd reviewer: l /—

pH TDS Cl F NO, NO, SQL PO, ALK ON' NH, TKN TOC OR1

pH TDS Cl F NO, NO, Sq PO, ALK CN~ NH, TKN TOC CR'

nH thr r.i f Mn, ND, sn pn ai k tni- nih. tkn xnr: tr6*

Comments:

METHODS.6



LDC Report# 21041F6

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

May 7, 2009 

July 14, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270531

Sample Identification 

M-10
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 300.0 for Nitrate as 
Nitrogen.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21041 F6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21041 F6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

M-10 Nitrate as N 7 days 48 hours J- (all detects)
R (all non-detects)

P

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

V:\LOGIN\TRONOX\21041 F6.TR2 4



VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270531

SDG Sample Analyte Flag AorP Reason

270531 M-10 Nitrate as N J- (all detects)
R (all non-detects)

P Technical holding times

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270531

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270531

No Sample Data Qualified in this SDG

V:\LOQIN\TRONOX\21041 F6.TR2 6



LDC #: 21041F6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270531___________ Level 2A
Laboratory: MWH Laboratories

Date: U l
Page: \ of v 

Reviewer:
2nd Reviewer: v/^—■

METHOD: (Analyte! TDS (EPA Method 160.lj. Nitrate-N (EPA Method 300.0)_____________________________________

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area Comments

I. Technical holding times ) Sampling dates: •S' l T l

Ha. Initial calibration N

Mb. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates f-A \ LL-'L. 5~ I’X. .

V Duplicates l 1
VI. Laboratory control samples A. L—c^.% 1 's r\

VII. Sample result verification N
| i «-i r r i

VIII. Overall assessment of data A

IX. Field duplicates N-A
Y PiolH hlanlrc (—\

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-10 11 21 31

2 ?P> 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041F6W.wpd



LDO i o m \ F" (o VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis ReferenceSDG #: 3-^-0 j-*, \

All circled methods are applicable to each sample.

Page: \ of ■ 
Reviewer: cA j? 

2nd reviewer:

pH IDS Cl F NO.! N0? SO^ PO^ ALK CN~ NH^ TKN TOC CR1

nH ms m F ND. NO, SO. PD. Al K P.M' NIH- TKN TOP. nR6+

Comments:

METHODS.6



LDC#: HQM'n. VALIDATION FINDINGS WORKSHEET Page: x of v
SDG #: i/yo T3\ Technical Holding Times Reviewer: M J?

2nd reviewer: ------^

[circled dates have exceeded the technical holding time. 
fY )N N/A Were all samples preserved as applicable to each method ?

Method: 3oo. o

Parameters: lOO,

Technical hnIHinn time- "S' k^3

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Oiialifier

s W 1 ^ 1 IS C~-V 1-^ *-\l\ ?

1 o
1

HT.6



LDC Report# 21041G6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 12, 2009 

July 14, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270704

Sample Identification

PC-91
PC-86
PC-90
PC-103
MW-K5
PC-56
PC-68
PC-60
PC-58
PC-62
PC-59
PC-98R
MW-K4
ARP-7
M-87
PC-97
ARP-6B
ARP-5A
ARP-4A
PC-53

PC-91 MS 
PC-91 MSD

V:\LOGIN\TRONOX\21041 G6.TR2 1



Introduction

This data review covers 22 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, EPA 
Method 353.2 for Nitrate/Nitrite as Nitrogen, and EPA SW 846 Method 9056 for 
Chlorate and Nitrate as Nitrogen.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21041 G6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21041 G6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

V:\LOGIN\TRONOX\21041 G6.TR2 4



IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21041 G6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary • SDG 270704

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270704

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270704

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21041 G6.TR2 6



LDC #: 21041G6__________  VALIDATION COMPLETENESS WORKSHEET Date: > ^
SDG #: 270704___________ Level 2A Page: , of .
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer: —-

METHOD: (Analvtet Perchlorate (EPA Method 314.0V TDS (EPA Method 160.iV Chlorate. Nitrate-N (EPA SW846 Method • 
9056) Q-.W-U f NJ -U ■s,' KJ Cf.PA ^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriafinn Ama Comments

I. Technical holding times A Sampling dates: S" / | 2_ /of

Ila. Initial calibration N

Mb. Calibration verification N

ill. Blanks A

IV Matrix Spike/Matrix Spike Duplicates A [ /LAo / AA5

V Duplicates NJ
VI. Laboratory control samples A 5 | Or. s- Oi

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates o
Y PialH hlanLc

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 PC-91 • 11 PC-59 21 PC-91 MS 31

2 PC-86 12 PC-98R 22 PC-91 MSD 32

3 PC-90 13 MW-X Y-A 23 ?P> 33

4 PC-103 • 14
AA

ARP-7 24 34

5 MW-K5 15 M-87 25 35

6 PC-56 16 PC-97 26 36

7 PC-68 17 ARP-6B 27 37

8 PC-60 18 ARP-5A 28 38

9 PC-58 19 ARP-4A 29 39

10 PC-62 20 PC-53 30 40

Notes:

21041G6W.wpd



LDC v. VALIDATION FINDINGS WORKSHEET
SDG a-a Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of v 
Reviewer: 1

2nd reviewer: ^

Ramnlp ID Matrix Paramatpr

0> ' oj pH (fBfc Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+ (cxS^\

pH F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

' , 'A l__ ) pH /fDS)CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+_c--- Vg^-------------a^------3----- 3--------------- ----^------------------------- V.__^ Ulx.„. '".IX ---
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

2.- S . S' c . \ ph dn^ci f(no^no, so, po, alk cn- nh, tkn toc cr6YcTio7^ (c^o^)

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

X \ - 7.x. Ov \ pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+C^^)

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+
- .. pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH rn.R r.i p no. kid. .rd. pn. ai k nw nh. tkn Tnn rR6+

Comments:

METHODS.6



LDC Report# 21041H6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 13, 2009 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270794

Sample Identification

PC-101R
PC-18
PC-55
ARP-1
L-635
PC-92
PC-122
PC-92DUP
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Introduction

This data review covers 8 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21041 H6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21041 H6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

V:\LOGIN\TRONOX\21041 H6.TR2 4



IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21041 H6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270794

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270794

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270794

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21041 H6.TR2 6



LDC #: 21041H6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270794___________ Level 2A
Laboratory: MWH Laboratories

Date: ^ ^ 
Page: ( of 

Reviewer:
2nd Reviewer: ___

0\

METHOD: (Analyte) Perchlorate (EPA Method 314.0), TDS (EPA Method 160.l|s/tA h

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Cnmmpnts

I. Technical holding times A Sampling dates: -S' ( t S ^

Ha. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates kJ

V Duplicates A 1 '

VI. Laboratory control samples A U r. i I i-c-a f'j

VII. Sample result verification N
\

VIII. Overall assessment of data A

IX. Field duplicates kA
Y PlolH hlanUc tO

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 PC-101R 11 21 31

2 PC-18 12 22 32

3 PC-55 13 23 33

4 ARP-1 14 24 34

5 L-635 15 25 35

6 PC-92 16 26 36

7 PC-122 17 27 37

8 PC-92DUP 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041H6W.wpd



LDC #: x s \ i4 (o 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer: <+ J 

2nd reviewer: t

pH TDS Cl F NO, NO, SO,, PO^ ALK CN~ NH, TKN TOC CR1

r>n rnfi ni f no. nd. sn. pn. ai k nNi- mm. tkn Ton r:R6+

Comments:

METHODS.6



LDC Report# 2104116

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 14, 2009 

July 24, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270845

Sample Identification

H-58A
H-48
MC-65
PC-21 A
MC-6
MC-7
MC-69

V:\LOGIN\TRONOX\2104116.TR2 1



Introduction

This data review covers 7 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, and EPA 
SW 846 Method 9056 for Chlorate and Nitrate as Nitrogen.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\2104116.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\2104116.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

H-58A Total dissolved solids 23 days 7 days J- (all detects) P
H-48
MC-65
PC-21 A
MC-6
MC-7
MC-69

R (all non-detects)

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

V:\LOGIN\TRONOX\2104116.TR2 4



VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\UOGIN\TRONOX\2104116.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270845

SDG Sample Analyte Flag AorP Reason

270845 H-58A Total dissolved solids J- (all detects) P Technical holding times
H-48 R (all non-detects)
MC-65
PC-21 A
MC-6
MC-7
MC-69

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270845

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270845

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\2104116.TR2 6



LDC #: 2104116
SDG #: 270845

VALIDATION COMPLETENESS WORKSHEET
Level 2A

Laboratory: MWH Laboratories

Date: •> I ^ I 
Page: »of v 

Reviewer:
2nd Reviewer: \ /\

METHOD: (Analyte) Perchlorate (EPA Method 314.0L TDS (EPA Method 160.ll. Chlorate. Nitrate-N (EPA SW846 Method 
9056}_____________ _

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Comments

1. Technical holding times s c—S Sampling dates: ^ | l m. ( cA

Ila. Initial calibration N

Mb. Calibration verification N

III. Blanks A
IV Matrix Spike/Matrix Spike Duplicates

V Duplicates kJ \
VI. Laboratory control samples A 1 l— S'

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates --- )
Y FiolH Nankc (O

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 H-58A 11 21 31

2 H-48 12 22 32

3 MC-65 13 23 33

4 PC-21 A . 14 24 34

5 MC-6 15 25 35

6 MC-7 16 26 36

7 MC-69 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041l6W.wpd



LDC #: x < a ^ \ x u
SDG #: ^vo ^ m-x

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: v of \ 
Reviewer: <+ J 

2nd reviewer: t

pH TDS Cl F NO, NO, SO^ PO. ALK CN~ NH, TKN TOC CR6*

pH TDS Cl F NO, NO, SCL PO. ALK CN~ NH, TKN TOC CR6*

pH TDS Cl F NO, NO, SO, PO^ ALK CN' NH, TKN TOC CR1

pH TDS Cl F NO, NO, Sq PO, ALK CN' NH, TKN TOC CR'

pH TDS Cl F NO, NO, SO, PO, ALK CN~ NH, TKN TOC CR1

nH ms r.i f Nn. Mn. sn pd. ai k t.m- mh. tkn rnr. r.R6+

Comments:

METHODS.6



LDC #: 3- \ qvu 1
SDG #: c

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: i of 
Reviewer: J

2nd reviewer:

All circled dates have exceeded the technical holding time.
(^N N/A Were all samples preserved as applicable to each method ? 
/ Y)N N/A~ Were all cooler temperatures within validation criteria?

Method: l(, o.\ 'x o<_

Parameters:

Technical hnldinn time:

Samnle ID
Sampling

riate
Analysis

Hate
Analysis

Hate
Analysis

Hate
Analysis

Hate
Analysis

Hate Qualifier

V - ^ ^ H 1 CA 1 l. oA (z^> 1' 1 A. 1 ?1

HT.6



LDC Report# 21041J6

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

May 19, 2009 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270989

Sample Identification

FB0151909
HSS
EB051909 
FB051909-2 
PC-82

V:\LOGIN\TRONOX\21041 J6.TR2 1



Introduction

This data review covers 5 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, and EPA 
SW 846 Method 9056 for Chlorate and Nitrate as Nitrogen.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

Sample EB051909 was identified as an equipment blank. No contaminant concentrations 
were found in this blank.

Samples FB0151909 and FB051909-2 and sample FB M-39 (from SDG 270992) were 
identified as field blanks. No contaminant concentrations were found in these blanks.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.
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VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270989

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270989

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270989

No Sample Data Qualified in this SDG
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LDC #: 2104U6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270989___________ Level 2A
Laboratory: MWH Laboratories

Date: > ^
Page: i of v 

Reviewer:
2nd Reviewer:

METHOD: (Analyte)
9056)_____________

Perchlorate (EPA Method 314.0), TDS (EPA Method 160.l), Chlorate. Nitrate-N (EPA SW846 Method
----------------------------------------------------- -sa/'X.-s'H <a

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: -S" ( \ ^ I o

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A
IV Matrix Spike/Matrix Spike Duplicates

V Duplicates b-J t

VI. Laboratory control samples A br A / r^c s

VII. Sample result verification N
t

VIII. Overall assessment of data A

IX. Field duplicates
Y FiolH hlanlfc F-> Ci e & = -s PfS-z.M rPLM-s’t

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples:

i FB0151909 11 21 31

2 HSS 12 22 32

3 EB051909 13 23 33

4 FB051909-2 14 24 34

5 PC-82 - 15 25 35

6 VK 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041J6W.wpd



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

LDC#: jA
SDG #:

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer: f-A J 

2nd reviewer: vi ^

pH 6~DS Cl F ^O^NO, SO^ PO. ALK CN~ NH, TKN TOC CR(

pH TPS Cl F NO, NO, Sq PO, ALK CN' NH, TKN TOC CR1

nH TDR HI F MO- NO. RD. PO. Al K f:N|- MM. TKN TOH ftR6+

Comments:

METHODS.6



LDC Report# 21041K6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 19, 2009 

July 14, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270992 

Sample Identification

M-39 
FB M-39
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Introduction

This data review covers 2 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, EPA 
Method 353.2 for Nitrate/Nitrite as Nitrogen, and EPA SW 846 Method 9056 for 
Chlorate and Nitrate as Nitrogen.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

M-39 Total dissolved solids 14 days 7 days J- (all detects)
UJ (all non-detects)

P

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

Samples FB0151909 and FB051909-2 (both from SDG 270989) and FB M-39 were 
identified as field blanks. No contaminant concentrations were found in these blanks.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DDR) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.
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VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270992

SDG Sample Analyte Flag Aor P Reason

270992 M-39 Total dissolved solids J- (all detects)
UJ (all non-detects)

P Technical holding times

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270992

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270992

No Sample Data Qualified in this SDG
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LDC #: 21041K6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270992___________ Level 2A
Laboratory: MWH Laboratories

Date: > I ^
Page: i of t

Reviewer:
2nd Reviewer: i /-^

METHOD: (Analyte) Perchlorate (EPA Method 314.0), TPS (EPA Method 160.Chlorate, Nitrate-N (EPA SW846 Method
9056) iQ V.., U f >o •.+.=-U SSS.^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Arp a rtnmmants

I. Technical holding times Sampling dates: S' ( ^ \ o

Ha. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates lO \ C ( ■ *>^<1 S p -c- .• (

V Duplicates IO i 1

VI. Laboratory control samples A t-c. S ( L.<-

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates kJ
Y Piolrl hlanlrc io n 2_.^FSo\S't‘:hOch 'kf5c>S\°yO£\-2-

Note: A = Acceptable nD = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:
____________________^--

1 M-39 * 11 21 31

2 FB M-39 12 22 32

3 PS 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDCik x \ a hk iL6 
SDG #: L-

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: ^ of \ 
Reviewer: <+ J 

2nd reviewer: \ ^

pH dT>^ Cl F NO, NO, SO, PO. ALK CN' NH, TKN TOC CR6*

pH (lt>^ Cl F (IQO^NO, SCL PO, ALK CN' NH^ TKN TOC CR6t C(o^(Cto

pH TPS Cl F NO, NO, S04 PO, ALK CN~ NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR1

nH TPS HI F MO, NID, RD. PCl. Al K CM- NIH. TKN TClC. PR6*

Comments:

METHODS.6



LDC #: >10 s \ 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: \ of \ 
Reviewer: S>

2nd reviewer:___ i>

All circled dates have exceeded the technical holding time.
PON N/A Were all samples preserved as applicable to each method ? 
Y) N N/A Were all cooler temperatures within validation criteria?_______ _

Method: /(, O . ( ^ 5/U)

Parameters:

Technical hnlriinn time:

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

\ 3|lA 1 G U \ ClH /£«. , )

1

n

\
CM

HI. 6



LDC Report# 21041L6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 22, 2009 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271160

Sample Identification

M-125
M-128
M-124
FB052209
M-123
DUPLICATE
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Introduction

This data review covers 6 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

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\TRONOX\21041 L6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

Sample FB052209 was identified as a field blank. No contaminant concentrations were 
found in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.
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VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples M-125 and DUPLICATE were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte M-125 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag AorP

Total dissolved solids 14700 mg/L 15400 mg/L 5 (£30) - - -

Perchlorate 842 ug/L 812 ug/L 4 (<30) - - -
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 271160

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 271160

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 271160

No Sample Data Qualified in this SDG
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LDC #: 21041L6__________  VALIDATION COMPLETENESS WORKSHEET Date:
SDG #: 271160___________ Level 2A Page: , of ,
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer:

METHOD: (Analvte) Perchlorate (EPA Method 314.0L TPS (EPA Method 160.1 j s ^ m ^ \____________________

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: -S' [ z. j- / A.

Ha. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates I—) ( ds i‘-r — "V ^ P -\_-t ;. -C '-d

V Duplicates kJ
\ '

VI. Laboratory control samples A Ooi. | r-c, \
VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates ^ • l +
Y FiiaH hlonkc fO P P - H

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:
o*j —

1 M-125 11 21 31

2 M-128 12 22 32

3 M-124 13 23 33

4 FB052209 14 24 34

5 M-123 15 25 35

6 DUPLICATE * 16 26 36

7 f S 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041L6W.wpd



LDC#: z-vt^u-u VAUDATION FINDINGS WORKSHEET
SDG #: z-v v \ ^ o Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: ' of \ 
Reviewer: <+ J 

2nd reviewer: i —-

pH TPS Cl F NO, NO, SO, PO. ALK CN~ NHa TKN TOC CR1

pH TPS Cl F NO, NO, SO, PO„ ALK CN~ NH, TKN TOC CR1

pH TPS Cl F NO, NO, Sq PO, ALK CN' NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO„ PO, ALK CN' NH, TKN TOC CR1

pH TPS Cl F NO, NO, Sq PO, ALK CN' NH, TKN TOC CR'

pH TPS Cl F NO, NO, Sq PO,, ALK CN' NH, TKN TOC CR1

nH ms ci f Mn. no, sn. pn. ai k cm- mh. tkm Tnr r:R6t

Comments:.

METHODS.6



LDC# 21041L6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

Page: > of \ 
Reviewer:

2nd Reviewer: t—^

HfNNA Were field duplicate pairs identified in this SDG?
,Y)N NA Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mg/L)
(5 30)
RPD1 6

TDS 14700 15400 5

Perchlorate (ug/L) 842 812 4

V:\FIELD DUPLICATES\FDJnorganic\21041 L6.wpd



LDC Report# 21041M6

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

May 26, 2009 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271248

Sample Identification

HM-2
M-111A
FB052609
M-142
EB052609
DUPLICATE
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Introduction

This data review covers 6 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21041 M6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

Sample EB052609 was identified as an equipment blank. No contaminant concentrations 
were found in this blank.

Sample FB052609 was identified as a field blank. No contaminant concentrations were 
found in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.
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VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples M-142 and DUPLICATE were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte M-142 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag AorP

Total dissolved solids 2938 mg/L 2814 mg/L 5 (<;30) - - -

Perchlorate 24700 ug/L 24800 ug/L 0 (<;30) - - -

V:\LOGIN\TRONOX\21041 M6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 271248

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 271248

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 271248

No Sample Data Qualified in this SDG
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LDC #: 21041M6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271248___________ Level 2A
Laboratory: MWH Laboratories

Date: ^ K l ^
Page: x of t

Reviewer:
2nd Reviewer: i /v _

METHOD: (Analyte) Perchlorate (ERA Method 314.0L TPS (ERA Method 160.1 .5 o, A

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: S" 2_ 0 1

Ila. Initial calibration N

Mb. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates Kj 1 (2- /; i 'S n -w i {: — J
V Duplicates " 0

\ 1

VI. Laboratory control samples A t—C. S 1 C-c s l\

VII. Sample result verification N
(

VIII. Overall assessment of data A

IX. Field duplicates . )
y PiolH hlanlrc /o^>

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 HM-2 11 21 31

2 M-111A 12 22 32

3 FB052609 13 23 33

4 M-142 14 24 34

5 EB052609 15 25 35

6 DUPLICATE ^ 16 26 36

7 TB 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041M6W.wpd



LDC #: x \ a s 1^ 
SDG #: x> > ~lm t

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer: J

2nd reviewer: I A__-

Parameter

pH TPS Cl F NO, NO, Sq PO, ALK CN' NH, TKN TOC CR1

nH THR n F NO. NO. SD. PO Al K HNl- NN- TKNI TOP. TR6*

Comments:

METH0DS.6



LDC# 21041M6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

Page: \ of \ 
Reviewer: ,

2nd Reviewer"

^>N NA Were field duplicate pairs identified in this SDG?
NA Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mg/L)
<<30)
RPD4 6

IDS 2938 2814 4

Perchlorate (ug/L) 24700 24800 0

V:\FIELD DUPLICATES\FD_inorganic\21041M6.wpd



LDC Report# 21041N6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

June 1, 2009 

July 14, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271400

Sample Identification

TR-11
TR-12
TR-1
TR-10
FB060109
M-103
M-117
M-118
DUPLICATE
TR-12MS
TR-12MSD

V:\LOGIN\TRONOX\21041 N6.TR2 1



Introduction

This data review covers 11 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 300.0 for Nitrate as Nitrogen, 
and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21041 N6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21041 N6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

Sample FB060109 was identified as a field blank. No contaminant concentrations were 
found in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

V:\LOGIN\TRONOX\21041 N6.TR2 4



IX. Field Duplicates

Samples M-103 and DUPLICATE were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte M-103 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag Aor P

Total dissolved solids 1970 mg/L 2000 mg/L 2 (<30) - - -

Perchlorate 264 ug/L 260 ug/L 2 (<30) - - -

V:\LOGIN\TRONOX\21041 N6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 271400

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 271400

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 271400

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21041 N6.TR2 6



LDC #: 21041N6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271400___________ Level 2A
Laboratory: MWH Laboratories

Date: g- I gn 
Page: > of v 

Reviewer:
2nd Reviewer: —-

METHOD: (Analyte) Perchlorate (EPA Method 314.0). TPS (EPA Method 160.1 . Nitrate-N (ERA Method 300.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area (Tnmmentci

1. Technical holding times A Sampling dates: Co 1 ' f 40 ^

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates A 1 /LA S / /u S r\

V Duplicates

VI. Laboratory control samples A s ^
VII. Sample result verification N

(

VIII. Overall assessment of data A

IX. Field duplicates ^ - O * ^
Y hlanUc to ^ F R • -ST

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 TR-11 ' 11 TR-12MSD 21 31

2 TR-12 ‘ 12 22 32

3 TR-1 ' 13 23 33

4 TR-10 • 14 24 34

5 FB060109 15 25 35

6 M-103 ^ 16 26 36

7 M-117 17 27 37

8 M-118 18 28 38

9 DUPLICATE ** 19 29 39

10 TR-12MS 20 30 40

Notes:

21041N6W.wpd



LDC 2-1 qm n tQ <o 
SDG#: op

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer: rA J 

2nd reviewer: L--—

pH Cl f(n^

pH TPS Cl FO '\\

pH TPS Cl F NO, NO, SO. PO, ALK CN~ NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO^ PO„ ALK CN' NH, TKN TOC CR1

pH TPS Cl F NO, NO, Sq PO, ALK CN~ NH, TKN TOC CR6

pH TPS Cl F NO, NO, SO. PO, ALK CN~ NH, TKN TOC CR1

nH ms n f Nin. Nin, sn. pn. ai k hm- nh, tkn rnn hr6*

Comments:

METH0DS.6



LDC# 21041N6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

Page: < of__\
Reviewer: c+Jt 

2nd Reviewer: , ,—

NA Were field duplicate pairs identified in this SDG? 
i Y^N NA Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mg/L)
(£30)
RPD6 9

IDS 1970 2000 2

Perchlorate (ug/L) 264 260 2

V:\FIELD DUPLICATES\FD_inorganic\21041 N6.wpd



LDC Report# 2104106

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

June 2, 2009 

July 14, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271465

Sample Identification

M-121
M-120
FB060209
TR-4
DUPLICATE
DUPLICATEDUP

V:\LOGIN\TRONOX\2104106.TR2 1



Introduction

This data review covers 6 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 300.0 for Nitrate as Nitrogen, 
and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\2104106.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\2104106.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

Sample FB060209 was identified as a field blank. No contaminant concentrations were 
found in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

V:\LOGIN\TRONOX\2104106.TR2 4



IX. Field Duplicates

Samples TR-4 and DUPLICATE were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration (mq/U

Analyte TR-4 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag AorP

Total dissolved solids 874 888 2 (<;30) - - -

V:\LOGIN\TRONOX\2104106.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 271465

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 271465

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 271465

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\2104106.TR2 6



LDC #: 2104106__________  VALIDATION COMPLETENESS WORKSHEET Date: ^ U
SDG #: 271465___________ Level 2A Page: \ of v
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer: i/-^

METHOD: (Analvtet Perchlorate (EPA Method 314.0). TPS (EPA Method 160.1)1. Nitrate-N (EPA Method 300.0)_______
__________________ 2.S-H

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Comments

1. Technical holding times A Sampling dates: 0(2- 0 <=\

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A
IV Matrix Spike/Matrix Spike Duplicates lA
V Duplicates /V 1 ^

VI. Laboratory control samples A UC 5 1 L L. S ^

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates b -- -V S'
Y PiolH hlanlfc f-J ts F \

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-121 11 21 31

2 M-120 12 22 32

3 FB060209 13 23 33

4 TR-4 , ’ 14 24 34

5 DUPLICATE 15 25 35

6 DUPLICATEDUP 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041O6W.wpd



LDC #: 2.* qm v o to VALIDATION FINDINGS WORKSHEET
SDG #: 2-> \ m ct Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer: <+ J 

2nd reviewer:

nH ms r.i f Nin. no, sn. pn. ai k hn- nih, tkn top r:R6t

Comments:

METH0DS.6



LDC# 2104106 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

Page: t of 
Reviewer: <^A 

2nd Reviewer: \

O’ N NA Were field duplicate pairs identified in this SDG?
/Y~^l NA Were target analytes detected in the field duplicate pairs?

Concentration (mg/L)
(130)
RPDAnalyte 4 5

TDS 874 888 2

V:\FIELD DUPLICATES\FDJnorganic\21041O6.wpd



LDC Report# 21041P6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

June 4, 2009 

July 14, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271624

Sample Identification

TR-3 
H-11
FB060409
DUPLICATE

V:\LOGIN\TRONOX\21041 P6.TR2 1



Introduction

This data review covers 4 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 300.0 for Nitrate as Nitrogen, 
and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationAfelidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21041 P6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21041 P6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

Sample FB060409 was identified as a field blank. No contaminant concentrations were 
found in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

V:\LOGIN\TRONOX\21041 P6.TR2 4



VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples H-11 and DUPLICATE were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration fma/U

Analyte H-11 DUPLICATE
RPD

(Limits)
Difference

(Limits) Flag A or P

Total dissolved solids 634 520 20 (<30) - - -

V:\LOGIN\TRONOX\21041 P6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 271624

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 271624

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 271624

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21041 P6.TR2 6



LDC #: 21041P6__________  VALIDATION COMPLETENESS WORKSHEET Date:> k (
SDG #: 271624___________ Level 2A Page: ' of '
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer: l >—

METHOD: (Analyte) Perchlorate (ERA Method 314.0L TPS (EPA Method 160.1 j. Nitrate-N (ERA Method 300.0^_______

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: Cp h o

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates T C* l - -w 4- ^ f ;

V Duplicates M \

VI. Laboratory control samples A C S j J 5N

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates -5 c.) - X +

Y FiolH hlankc io FR •- ^

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 TR-3 ' 11 21 31

2 IVM4-?, W 12 22 32

3 FB060409 13 23 33

4 DUPLICATE ^ 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041P6W.wpd



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

LDC#: X'£>H\ pi 
SDG #: \ t- m

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer: <+ J 

2nd reviewer: _ ____ ^

pH (fp£> Cl F NO, NO, SO. PO, ALK CM' NH, TKN TOC CR6* (c\

pH TPS Cl F NO, NO, SOA PO^ ALK CN~ NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO. PO. ALK CM' NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO, PCI ALK CN~ NH^ TKN TOC CR1

nH ms n f Kin, mo, Rn po. ai k r:Ni- nih. tkni Tnn p.r6*

Comments:

METHODS.6



LDC# 21041P6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

Page: t of v 
Reviewer:

2nd Reviewer: I.—-

fY)N NA Were field duplicate pairs identified in this SDG? 
n?)N NA Were target analytes detected in the field duplicate pairs?

Concentration (mg/L)
(£30)
RPDAnalyte 2 4

IDS 634 520 20

V:\FIELD DUPLICATES\FDJnorganic\21041 PS.wpd



LDC Report# 21041Q6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 7, 2009 

July 14, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270567

Sample Identification

M-87
M-70
M-71
M-72
M-38
M-36
M-84
M-100
M-10
MD-2
M-22A
M-89

V:\LOGIN\TRONOX\21041 Q6.TR2 1



Introduction

This data review covers 12 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, EPA 
Method 353.2 for Nitrate/Nitrite as Nitrogen, EPA SW 846 Method 7196 for Hexavalent 
Chromium, and EPA SW 846 Method 9056 for Chlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOQIN\TRONOX\21041 Q6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21041 Q6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

M-36 Hexavalent chromium 32.5 hours 24 hours J- (all detects) P
MD-2 UJ (all non-detects)

M-84 Hexavalent chromium 32.75 hours 24 hours J- (all detects) P
UJ (all non-detects)

M-100 Hexavalent chromium 33 hours 24 hours J- (all detects) P
UJ (all non-detects)

M-10 Hexavalent chromium 31.25 hours 24 hours J- (all detects) P
UJ (all non-detects)

M-36 Nitrate/Nitrite as N 43 days 28 days J- (all detects) P
M-10 UJ (all non-detects)
MD-2

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V:\LOGIN\TRONOX\21041 Q6.TR2 4



V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples M-36 and MD-2 were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Analyte

Concentration
RPD

(Limits)
Difference

(Limits) Rag Aor PM-36 MD-2

Chlorate 7040000 ug/L 7420000 ug/L 5 (£30) - - -

Perchlorate 1560000 ug/L 1450000 ug/L 7 (<30) - - -

Hexavalent chromium 35.0 mg/L 35.0 mg/L 0 (<30) - - -

Nitrate/Nitrite as N 52.7 mg/L 51.4 mg/L 2 (<30) - - -

Total dissolved solids 11700 mg/L 11900 mg/L 2 (<30) - - -

V:\LOGIN\TRONOX\21041 Q6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270567

SDG Sample Analyte Flag A or P Reason

270567 M-36 Hexavalent chromium J- (all detects) P Technical holding times
M-84 UJ (all non-detects)
M-100
M-10
MD-2

270567 M-36 Nitrate/NKrite as N J- (all detects) P Technical holding times
M-10 UJ (all non-detects)
MD-2

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270567

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270567

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21041 Q6.TR2 6



LDC#: 21041Q6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 270567___________ Level 2A
Laboratory: MWH Laboratories

Date: > ! ^ I 
Page: t of v 

Reviewer:
2nd Reviewer:

METHOD: tAnalvte) Perchlorate (EPA Method 314.0L TPS (EPA Method 160.l/. Chlorate. (EPA SW846 Method 9056) 
Nitrate/Nitrite-N (EPA Method 353.2) /fu-C- 3,^ t a *̂  /^\ i--s Hoc

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 S co Sampling dates: S 1 I <A

Ila. Initial calibration N

Mb. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates kJ

V Duplicates iO 1 '

VI. Laboratory control samples A

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates ^ C -v to

x FioiH Hlanlrc 1-0

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:
__ \—

1 M-87 11 M-22A 21 31

2 M-70 12 M-89 22 32

3 M-71 13 Pi*. 23 33

4 M-72 14 24 34

5 M-38 15 25 35

6 M-360 . 16 26 36

7 M-84 17 27 37

8 M-100 18 28 38

9 M-10 • 19 29 39

10 M-?" a-4 r'j - • 20 30 40

Notes:

21041Q6W.wpd



LDO I 2 l J \ .*3 C» 
SDG #:z>os_ua

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of s
Reviewer: J

2nd reviewer: —-

Sarnnla ID Matriv Paramntpr

3

1-^ . " . pH (fob Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+—i—------------- “------- ------ 3----- 3---------------------------------- 1-----------H—  * -------------
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

(o.°\-\d (yj pH (fD§>CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC 6?®^ (Cto)/O0, |(Oo,

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

‘V-'S oJ pH fD^> Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC 6r®*)

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+
- .. . pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH TDS HI F WD. ND. SO. PO AIK ONI' NH. TKN TOH r.R6+

Comments:

METHODS.6



LDC #: <>^
SDG 2.~Vo>r

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: v of \
Reviewer: ^ J

2nd reviewer:__U—^

All circled dates have exceeded the technical holding time.
(Y>N N/A Were all samples preserved as applicable to each method ? 
Y'tN N/A Were all cooler temperatures within validation criteria?

Method: v'a Ls • t-

Parameters: PO^/ lOo. - nJ

Technical holrlinn time: ^ ? ckv, *

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

U S | > ( os -S' 1 F 1 (32..s Lv J'/t/cr | ?

t? L ms

1 ^ l I O-V sr 1? lol . T jt / L

l> 15

s S l 1 1 o-V s- h/o*\ (2>S ^ > '............... i
; ■

n-1* ; ■

!

V | [ ocy ^ 1 'S 1 0^ ( 3 l . 2.S .... t

/ o t?vT

1 O S' 1 s' 1S 0^ (32.-S-A^ l

O pq C im?

(o °V * ) CO vS | > l C. / 1 ^ | o't (M3 J* -V/ua If

i

i

l

1

HI. 6



LDC# 21041Q6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

Page: \ of \
Reviewer: <+ j

2nd Reviewer: t-—■

NA Were field duplicate pairs identified in this SDG? 
r Y)N NA Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mg/L)
(£30)
RPD6 10

Chlorate (ug/L) 7040000 7420000 5

Perchlorate (ug/L) 1560000 1450000 7

Hexavalent Chromium 35.0 35.0 0

Nitrate/Nitrite as N 52.7 51.4 2

TDS 11700 11900 2

V:\FIELDDUPLICATES\FD_inorganic\21041Q6.wpd



LDC Report# 21041R6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 29, 2009 

July 14, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271337

Sample Identification

TR-2
TR-5
TR-6
TR-7
FB052909
TR-9
TR-8
TR-2MS
TR-2MSD

V:\LOGIN\TRONOX\21041 R6.TR2 1



Introduction

This data review covers 9 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 300.0 for Nitrate as Nitrogen, 
and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21041 R6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21041 R6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

Sample FB052909 was identified as a field blank. No contaminant concentrations were 
found in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

V:\LOGIN\TRONOX\21041 R6.TR2 4



IX. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 271337

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 271337

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 271337

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21041 R6.TR2 6



LDC #: 21041R6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271337___________ Level 2A
Laboratory. MWH Laboratories

Date: -3- 
Page:_j_0f_v

Reviewer:
2nd Reviewer: \ ^~

METHOD: (Analvte) Perchlorate (EPA Method 314.0L TDS (EPA Method 160.1 j. Nitrate-N (EPA Method 300.0t
________________________________________________________________________ X V L4 o c—\_________________

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Ama nnmmpnta

I. Technical holding times A Sampling dates: ^ l OA

Ila. Initial calibration N

Mb. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates A ( /La s 1 /l/\ s r>

V Duplicates O

VI. Laboratory control samples A /—/• -3 ) 00 S’
VII. Sample result verification N

{

VIII. Overall assessment of data A

IX. Field duplicates nJ
Y PiolH HlanLc to F ft --.S-

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 TR-2 11 21 31

2 TR-5 12 22 32

3 TR-6 13 23 33

4 TR-7 14 24 34

5 FB052909 15 25 35

6 TR-9 16 26 36

7 TR-8 17 27 37

8 TR-2MS 18 28 38

9 TR-2MSD 19 29 39

10 ?£ 20 30 40

Notes:

21041R6W.wpd



LDC #: a- > o h v 
SDG #:jAAii2k

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: ^ of \ 
Reviewer: rh J 

2nd revieweri^^x^^

nH TDR HI F MO, KID. SD. PO. AI K TNI- MH. TKNI TOH rR6t

Comments:

METH0DS.6



LDC Report# 21041S6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

June 8, 2009 

July 28, 2009 

Water

Wet Chemistry 

Stage 4

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271731

Sample Identification

ART-1
ART-2
ART-3
ART-4
ART-6
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9
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Introduction

This data review covers 18 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

All sample result verifications were acceptable.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

V:\LOGIN\TRONOX\21041 S6.TR4 3



IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21041 S6.TR4 4



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 271731

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 271731

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 271731

No Sample Data Qualified in this SDG
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LDC #: 21041S6__________
SDG #: 271731___________
Laboratory: MWH Laboratories

VALIDATION COMPLETENESS WORKSHEET
bevel 4

METHOD: (Analyte) Perchlorate (ERA Method 314.0V TPS (EPA Method 160.1)/o

Date: 71*^)11 
Page: (of / 

Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Arp a (Tnmmpnts

I. Technical holding times fa Sampling dates: ^ 1 & 1 3 ‘j

Ila. Initial calibration A

lib. Calibration verification A
III. Blanks * 1 V~^
IV Matrix Spike/Matrix Spike Duplicates tl

V Duplicates fa V-v? <-v>— Stfcj- T/f) Ikt*!

VI. Laboratory control samples ft
" ' 1

VII. Sample result verification fa
VIII. Overall assessment of data h
IX. Field duplicates
Y PiolH hlanlcc

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 ART-1 11 SF-1 21 IhV^ 31

2 ART-2 12 PC-117 22
v v

32

3 ART-3 13 PC-118 23 33

4 ART-4 14 PC-119 24 34

5 ART-6 15 PC-120 25 35

6 ART-7 16 PC-121 26 36

7 ART-8 17 PC-133 27 37

8 PC-99R2/R3 18 ART-9 28 38

9 PC-115R 19 29 39

10 PC-116R 20 30 40

Notes:

21041S6W.wpd



VALIDATION FINDINGS CHECKLISTLDC 
SDG #: •v'*}

Pag<» _l_
Reviewer:

2nd Reviewer:
r

Method:lnorganics (ERA Method <ytX, (yrv-p^

8 Validation Area I Yes | No j NA J Findings/Comments 8

I Ali technical holding times were met.
8------------------B Cooler tcmpcfoturc criteria was met. y

_____________________________
8

mm ±S§1

Were aN instalments calibrated daily, each setsip time? / 1

Were the proper number of standards used? / |

Were at! initial calibration correlation coefficients > 0.995? _ . _ / |------------------------------------- —-------------------------
Were all initial and continuing calibration verification %Rs within the Qa'I tOlv QC 
fimits? /

Were titrant checks performed as required? (Level IV only) / I

Were balance checks performed as required? (Level IV only) j [

/Was a method blank associated vwth every sample in this SOG?
Was there contamination in the method blanks? If yes. please see the Blanks 
validation completeness worksheet.

Were a matrix spike (MS) and duplicate (OOP) analyzed for each matrix in this 
SOG? If no. indicate which matrix does not have an associated MSiMSO or 
MS/OUP. Soar 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 soke 
concentration by a factor of 4 or moie, no action was taken.
Were the MS/MSO or duplicate relative percent differences (RPO) < 2014 for 
waters and < 35% for soil samples? A control Sm* of <CROC(<2X CROC for so*) 
was used for samples that were <5X the CROC including wften only one of the

' ' ‘ . were < SX the CRPL.

'Z h

WETOCPAIV version 1.0



VAl IHATION FINDINGS CHECKLISTLOG # 
SOG #: z^nsjz

Page. ^~of_
Reviewer: H *1

2nd Reviewer:
7^

fl Validation Area Yes No NA Findings/Comments

Were RLs adjusted to reflect all sample dilutions and dry weight (actors applicable 
to level IV validation? y I

Were detection limits < RL? z 1

Oven! assessment ot data was found (o be acceptable-

Field duplicate pairs were identified in this SOG.

Tanjot analytes were detected in the field duplicates-
R

[ ....... H

Field blanks were identified in this SOG. | v/ —- J

Target analytes were detected in the field blanks. I 7^ 1

WETC-EPAIV version 1.0



LDC #w-|
SDG #: vyjl^j

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

Page:
Reviewer:

2nd reviewer:

_°f

All circled methods are applicable to each sample.

| Sample ID Parameter /------\

Mr p^^TDSyb F NOs NOz S04 PO, ALK CN- NHa TKN TOC CR0* V^f )

pH IDS Cl F N09 N02 S04 P04 ALK CH NHg TKN TOC CR°+

pH TDS Cl F NOj N02 S04 P04 ALK CtT NHj TKN TOC CR8+

pH TDS Cl F NOa N02 S04 P04 ALK CN NHj TKN TOC CFT

pH TDS Cl F NOs N02 S04 P04 ALK CN' NHj TKN TOC CR9+

pH TDS Cl F NO3 N02 S04 P04 ALK CNT NH3 TKN TOC CR°+

pH TDS Q F N03 N02 S04 P04 ALK Cff NHj TKN TOC CR®+

pH TDS Cl F NO3 N02 S04 P04 ALK CIT NHj TKN TOC CPf*

pH TDS Cl F NOs N02 S04 P04 ALK ChT NH3 TKN TOC CR9*

pH TDS a F NOs N02 S04 P04 ALK CIT NHj TKN TOC CR9*

pH TDS a F N03 N02 S04 P04 ALK CN- NH3 TKN TOC CR9*

pH TDS Cl F NOs N02 S04 P04 ALK CH NH, TKN TOC CR9"

pH TDS a F N03 N02 S04 P04 ALK CH NHg TKN TOC CR9+

pH TDS a F NO3 N02 S04 P04 ALK CH NH, TKN TOC CR9*

pH TDS Cl F N03 N02 S04 P04 AIK CH NH, TKN TOC CR9*

pH TDS Cl F NO, NO, S04 P04 ALK CH NH, TKN TOC CR9+

pH TDS Cl F NO, N02 S04 P04 ALK CH NH, TKN TOC CR9+

pH TDS a F NO, N02 S04 P04 ALK CH NH, TKN TOC CR8+

| pH TDS a F NO, NO, S04 P04 ALK CH NH, TKN TOC CR9*

pH TPS Cl F NO, NO, $04 P04 AIK CH NH, TKN TOC CFf*

pH TDS a F NO, NO, S04 P04 ALK CH NH, TKN TOC CR"+

pH TDS a F NO, NO, S04 P04 ALK CH NH, TKN TOC CR94

pH TDS « F NO, NO, S04 P04 ALK CH NH, TKN TOC CR9*

pH TDS « F NO, NO, S04 P04 ALK CH NH, TKN TOC CR9*

dH TDS a F NO. NO. SO. PO. ALK CH NH. TKN TOC CR9+

Comments:

METHOOS.6
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification

Page: j of_J_
Reviewer: ki n

2nd reviewer:

METHOD: Inorganics, Method

lease see qualifications below tor all questions answered *N". Not applicable questions are (dentttled as 'N/A\ 
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LDC Report# 21041T6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

May 11, 2009 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 270628

Sample Identification

ART-1
ART-2
ART-3
ART-4
ART-6
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9
ART-6DUP
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Introduction

This data review covers 19 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOQIN\TRONOX\21041 T6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21041 T6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

ART-6 Total dissolved solids 45 days 7 days J- (all detects)
R (all non-detects)

P

PC-119 Total dissolved solids 11 days 7 days J- (all detects)
UJ (all non-detects)

P

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

V:\LOGIN\TRONOX\21041 T6.TR2 4



VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21041 T6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 270628

SDG Sample Analyte Flag Aor P Reason

270628 ART-6 Total dissolved solids J- (all detects)
R (all non-detects)

P Technical holding times

270628 PC-119 Total dissolved solids J- (all detects)
UJ (all non-detects)

P Technical holding times

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 270628

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 270628

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21041 T6.TR2 6



LDC #: 21041T6__________  VALIDATION COMPLETENESS WORKSHEET Date: ^ K \ ^
SDG #: 270628___________ Level 2A Page: < of \
Laboratory: MWH Laboratories Reviewer: <A^

2nd Reviewer: ^ ^

METHOD: (Analvtet Perchlorate (EPA Method 314.0L TDS (EPA Method 160.11 j xr m

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Area (Tomments

I. Technical holding times Sampling dates: ^ \ 1 v \ o “A.

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks /S.

IV Matrix Spike/Matrix Spike Duplicates to

V Duplicates A 1 '

VI. Laboratory control samples A x I l~c j rs
VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates /O
Y FiolH hlankc rO

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:
L.

1 ART-1 11 SF-1 21 31

2 ART-2 12 PC-117 22 32

3 ART-3 13 PC-118 23 33

4 ART-4 14 PC-119 ’ 24 34

5 ART-6 • 15 PC-120 25 35

6 ART-7 16 PC-121 26 36

7 ART-8 17 PC-133 27 37

8 PC-99R2/R3 18 ART-9 28 38

9 PC-115R 19 ART-6DUP 29 39

10 PC-116R 20 PR 30 40

Notes:

21041T6W.wpd



LDC #:
SDG #: xvsi&i?

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: ^ of \ 
Reviewer: r* J 

2nd reviewer: ^

nH ms ni f mo. no. sn. pn. ai k dm- nh. tkm top, gr6*

Comments:

METH0DS.6



LDC #: x v o m v \ 6 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: \ of 
Reviewer: <-a } 

2nd reviewer: ^

All circled dates have exceeded the technical holding time.
(Y)N N/A Were all samples preserved as applicable to each method ?

Method: 1 u o. \ s 2—&

Parameters: T 5

Technical holdinn time: > d—is

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Oiialifier

s s | I G / XX ( 0°» (hs- «U, s\ (l\p1
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LDC Report# 21041U6

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

May 20, 2009 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271066

Sample Identification

CLDR-2
M-130
M-129
M-67
M-66
FB-CLDR-2

V:\LOGIN\TRONOX\21041 U6.TR2 1



Introduction

This data review covers 6 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21041 U6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOQIN\TRONOX\21041 U6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

M-67
M-66

Total dissolved solids 36 days 7 days J- (all detects)
R (all non-detects)

P

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

Sample FB-CLDR-2 was identified as a field blank. No contaminant concentrations were 
found in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

V:\LOGIN\TRONOX\21041 U6.TR2 4



VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21041 U6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 271066

SDG Sample Analyte Flag A or P Reason

271066 M-67 Total dissolved solids J- (all detects) P Technical holding times
M-66 R (all non-detects)

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 271066

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 271066

No Sample Data Qualified in this SDG

V:\lOGIN\TRONOX\21041 U6.TR2 6



LDC #: 21041U6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271066___________ Level 2A
Laboratory: MWH Laboratories

Date: > I ^ I os
Page: i of \

Reviewer:
2nd Reviewer: \/—"

METHOD: (Analvte) Perchlorate (EPA Method 314.0L TPS (ERA Method

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Arp a Comments

I. Technical holding times Sla_> Sampling dates: cT ^ 3-1? ^ o ^

Ha. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates O
V Duplicates rO ) 1

VI. Laboratory control samples A l_C_S. / S

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates /—I
Y hlanLc N-i hi FR C

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 CLDR-2 11 21 31

2 M-130 12 22 32

3 M-129 13 23 33

4 M-67 - 14 24 34

5 M-66 ' 15 25 35

6 FB CfaBBa FS-ci.&(L-2. 16 26 36

7 ?f*> 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041U6W.wpd



LDC #: 3-* aH \ mu 
SDG #: 2-> \ou (.

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: * of \ 
Reviewer: <+ J 

2nd reviewer: ^

pH TPS Cl F NO, NO, SO^ PO, ALK CN' NH, TKN TOC CR6*

nH rnR m f mo. nd, sn. pn. ai k dn- mn. tkn rnr tr6*

Comments:

METH0DS.6



LDC #: 3-1 aM \ i>. Co
SDG

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: v of 
Reviewer: <A J> 

2nd reviewer:

All circled dates have exceeded the technical holding time.
(jp N N/A Were all samples preserved as applicable to each method ? 
i\S N N/A~ Were all cooler temperatures within validation criteria?

Method: 11 D o . ' S A 'V M. <2 i

Parameters: 5

Technical holdinn time! ^ <^-=—i S'

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Oiialifier

H - ^ •S' | 3-o I G / 2-S f Uc J-/ 1i

. ' ' ' :
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LDC Report# 21041V6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 2009 Annual Remedial Performance Sampling

Collection Date: June 8, 2009

LDC Report Date: July 10, 2009

Matrix: Water

Parameters: Wet Chemistry

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271687

Sample Identification

M-7B
M-7BDUP
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Introduction

This data review covers 2 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

ill. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
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IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21041V6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 271687

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 271687

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 271687

No Sample Data Qualified in this SDG
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LDC #: 21041V6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271687___________ Level 2A
Laboratory: MWH Laboratories

Date: K I
Page: > of t 

Reviewer:
2nd Reviewer:

METHOD: (Analvte) Perchlorate (EPA Method 314.0L TPS (EPA Method 160.1 j s *a a-rM <^c.A

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Arpa (Tnmmpnts

1. Technical holding times A Sampling dates: („ 1 S’ 1

Ila. Initial calibration N
l l

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates tO l TV-
V Duplicates A ] '

VI. Laboratory control samples A j IN
VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates O
Y Fiolrt hlankc kJ

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-7B 11 21 31

2 M-7BDUP 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041V6W.wpd



LDC #: 3,! o h \ v to VALIDATION FINDINGS WORKSHEET
SDG #: Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: ' of \ 
Reviewer: }

2nd reviewer: V—^

nH THR r.l F NO. ND, SO. PD. Al k- CM~ MH. TKM TOf: CRS+

Comments:

METH0DS.6



LDC Report# 21041W6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

June 9, 2009 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271791 

Sample Identification

H-28A
H28ADUP

V:\LOGIN\TRONOX\21041 W6.TR2 1



Introduction

This data review covers 2 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\l_OGIN\TRONOX\21041 W6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGlN\TRONOX\21041 W6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
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IX. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 271791

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 271791

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 271791

No Sample Data Qualified in this SDG
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LDC#: 21041W6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271791___________ Level 2A
Laboratory: MWH Laboratories

Date: > K l on
Page: \ of >

Reviewer:
2nd Reviewer:

METHOD: tAnalvte) Perchlorate (EPA Method 314.0), TPS (EPA Method 160.1|

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: Ls> °\ ,-q °\

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates

V Duplicates A

VI. Laboratory control samples A <_r .-s / i—r s-rs

VII. Sample result verification N
"—i----

VIII. Overall assessment of data A

IX. Field duplicates hO
V Piealrl hfanlrc

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 H-28A ii 21 31

2 H-28ADUP 12 22 32

3 ?R 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041W6W.wpd



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

LDC#: 2- vqh\uJ>i, 
SDG #:

All circled methods are applicable to each sample.

Pace: \ of v 
Reviewer: J

2nd reviewer:

pH TD^)CI F NO, NO, SO^ PO, ALK CN' NH^ TKN TOC CR'

pH TPS Cl F NO, NO, SO„ PO^ ALK CN~ NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO^ PO. ALK CN~ NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO,, PO„ ALK CN~ NH, TKN TOC CR(

pH TPS Cl F NO, NO, SO. PO. ALK CN~ NH, TKN TOC CR1

nH rns ni f Nin. no, sn. pn ai k c:m- nh. tkni rnn r:R6+

Comments:

METH0DS.6



LDC Report# 21041X6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 2009 Annual Remedial Performance Sampling

Collection Date: June 9 through June 10, 2009

LDC Report Date: July 10, 2009

Matrix: Water

Parameters: Wet Chemistry

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271832

Sample Identification

M-87 PC-91
PC-98R PC-97
PC-86 PC-18
PC-90 PC-55
PC-56 PC-101 R
PC-58 L-635
PC-59
PC-60
PC-62
PC-68
PC-122
MW-K4
ARP-1
ARP-4A
ARP-5A
ARP-6B
ARP-7
PC-53
PC-103
MW-K5
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Introduction

This data review covers 26 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21041 X6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
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IX. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 271832

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 271832

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 271832

No Sample Data Qualified in this SDG
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LDC #: 21041X6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271832___________ Level 2A
Laboratory: MWH Laboratories

Date: i 
Page:_ _of_

Reviewer:
2nd Reviewer:

METHOD: (Analyte) Perchlorate (ERA Method 314.0). TPS (ERA Method 160.1 "S AA 2_S-H o C-A

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Area ftrimments

I. Technical holding times A Sampling dates: L.lA OA- C„ I I o 0°\

Ha. Initial calibration N

Ilb. Calibration verification N

III. Blanks A
IV Matrix Spike/Matrix Spike Duplicates

V Duplicates rJ 1

VI. Laboratory control samples A. C<_ s. f

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates rO
Y Fi#alH Klank-c /O

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:
______________________ -j—

1 M-87 11 PC-122 21 PC-91 31

2 PC-98R 12 MW-K4 " 22 PC-97 32

3 PC-86 13 ARP-1 “ 23 PC-18 33

4 PC-90 14 ARP-4A 24 PC-55 34

5 PC-56 15 ARP-5A 25 PC-101R 35

6 PC-58 16 ARP-6B 26 L-635 36

7 PC-59 17 ARP-7 27 PS 37

8 PC-60 18 PC-53 28 38

9 PC-62 19 PC-103 29 39

10 PC-68 20 MW-K5 30 40

Notes:.

21041X6W.wpd



LDC #: ■x \ t. 
SDG #: \ g3i_

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: ^ of \ 
Reviewer: r* J

2nd reviewer:

nH ms m f md- nd, c;n. pn ai k hni- mh. tkm rnn r.R6H-

Comments:

METH0DS.6



LDC Report# 21041Y6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

June 10, 2009 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271854 

Sample Identification

M-6A
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21041 Y6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
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IX. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 271854

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 271854

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 271854

No Sample Data Qualified in this SDG
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Date: a K | 
Page: , of \ 

Reviewer:
2nd Reviewer: t/—•

METHOD: (Analvte) Perchlorate (EPA Method 314.0). TPS (EPA Method 160.l( _____________________

LDC #: 21041Y6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271854___________ Level 2A
Laboratory: MWH Laboratories

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Comments

1. Technical holding times A Sampling dates: A ( i o l o “\

Ila. Initial calibration N

Ilb. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates

V Duplicates 1 '

VI. Laboratory control samples A C-C-S / ^

VII. Sample result verification N
(

VIII. Overall assessment of data A

IX. Field duplicates (A
Y FiolH Nank© K^\

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-6A 11 21 31

2 Ptb 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041 Y6W.wpd



LDC ffi. 2. t o m v s (j 
SDG #: zx y-tm

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer: rA J 

2nd reviewer: ^—

pH TPS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO. PO, ALK CN~ NH, TKN TOC CR6

pH TPS Cl F NO, NO, Sq PO. ALK CN' NH, TKN TOC CR1

nH rns r.i r Kin, no. so. pn. ai k hn- mh, tkn Tnn nR6t

Comments:

METH0DS.6



LDC Report# 21041Z6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2009 Annual Remedial Performance Sampling 

June 15, 2009 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 271999 

Sample Identification

MC-53
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21041 Z6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
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IX. Field Duplicates

No field duplicates were identified in this SDG.
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2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 271999

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 271999

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 271999

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21041 Z6.TR2 6



LDC #: 21041Z6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 271999___________ Level 2A
Laboratory: MWH Laboratories

Date:_2_[fJ.o'i
Page: ( of \

Reviewer:
2nd Reviewer: \/^—•

METHOD: tAnalvte) Perchlorate (EPA Method 314.0). TPS (EPA Method 160.1 s ^ .pcA

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Comments

I. Technical holding times A 1 ls 1Sampling dates: C, f tjs- 1 o "h

Ila. Initial calibration N
' «J-A

Ilb. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates hA .1: ^ p ^!
V Duplicates iO

V - V

VI. Laboratory control samples A Ac_s ( s o

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates /O
Y Fiolrl hlankc

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 MC-53 11 21 31

2 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041Z6W.wpd



LDC #: 3-« phv *-(. VALIDATION FINDINGS WORKSHEET
SDG Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: ^ of \ 
Reviewer: ^ J 

2nd reviewer: ^__^

pH TPS Cl F NO^ NO, SO^ PO^ ALK CN' NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR1

nH Tns m F ND. Nin. SO pn. AI K nN- NH. TKN TOP f:R6t

Comments:

methods.6



LDC Report# 21041AA6

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2009 Annual Remedial Performance Sampling 

June 16, 2009 

July 27, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 272056

Sample Identification

M-29

V:\LOGIN\TRONOX\21041 AA6.TR2 1



Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21041AA6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\l_OGIN\TRONOX\21041 AA6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

V:\LOGIN\TRONOX\21041 AA6.TR2 4



IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21041 AA6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 272056

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 272056

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 272056

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21041AA6.TR2 6



LDC #: 21041AA6__________ VALIDATION COMPLETENESS WORKSHEET
SDG #: 272056___________ Level 2A
Laboratory: MWH Laboratories

Date: > l ^ | 
Page: \ of x 

Reviewer:
2nd Reviewer: \ __-

METHOD: tAnalvte) Perchlorate (EPA Method 314.0L TPS (EPA Method 160.11 sm s-j-m qc,^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Comments

1. Technical holding times A Sampling dates: C, ( 1 (» o °\

Ila. Initial calibration N

Ilb. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates i—l
V Duplicates t-i

VI. Laboratory control samples A i — r S 1 / /- ^ rx

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates sJ
Y Fiolrl hlankc lO

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:
__________ __________ ou^L—

1 M-29 11 21 31

2 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041AA6W. wpd



LDC ft Z t O 'A \ A /5s. VALIDATION FINDINGS WORKSHEET 
SPG #: 0 r Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: v of \ 
Reviewer: ^ J 

2nd reviewer: y -------

pH TPS Cl F MCX, NO, SO^ PO^ ALK CN' NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO, PO^ ALK CM' NHa TKN TOC CR1

nH TDR P.l F Kin. NO, SD. PO. Al K nNl' MU. TKN TOH nR6<-

Comments:

METH0DS.6



LDC Report# 21041BB6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

2009 Annual Remedial Performance Sampling 

June 25, 2009 

July 27, 2009 

Water

Parameters:

Validation Level:

Laboratory:

Sample Delivery Group (SDG): 272306 

Sample Identification

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

PC-94
PC-2
PC-1

V:\LOGIN\TRONOX\21041 BB6.TR2 1



Introduction

This data review covers 3 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21041 BB6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21041 BB6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

V:\LOGIN\TRONOX\21041 BB6.TR2 4



IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21041 BB6.TR2 5



2009 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 272306

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 272306

No Sample Data Qualified in this SDG

2009 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 272306

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21041 BB6.TR2 6



LDC #: 21041BB6__________ VALIDATION COMPLETENESS WORKSHEET Date:>k Ls
SDG #: 272306___________ Level 2A Page: , of >
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer: —•

METHOD: (Analyte) Perchlorate (EPA Method 314.0V TBS (EPA Method 160.1| 3/^ o«^\ ^

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: Co / S' I o

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates C A : _A ^ -T-xt-w L '•

V Duplicates
)

VI. Laboratory control samples A ( /_c, s ^
VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates o
Y Pi#alH Mankc

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 PC-94 11 21 31

2 PC-2 12 22 32

3 PC-1 13 23 33

4 PK 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21041BB6W.wpd



LDC#: zips \ eg c* 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: * of \ 
Reviewer: ^ Jl 

2nd reviewer:

I - Z-

pH TPS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO^ PC. ALK CN~ NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO. PO, ALK CN~ NH, TKN TOC CR1

nH TPS HI F MO, ND- SO. PD Al K HNI- MH. TKM Tnn r.R6t

Comments:

METHODS.6



LABORATORY DATA CONSULTANTS, INC.
7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439

Tronox, LLC August 5, 2009
P.O. Box 55 
Henderson NV 89009 
ATTN: Ms. Susan Crowley

SUBJECT: 2008 Annual Remedial Performance Sampling, Data Validation 

Dear Ms. Crowley,

Enclosed are the final validation reports for the fractions listed below. These SDGs 
were received on June 30, 2009. Attachment 1 is a summary of the samples that 
were reviewed for each analysis.

LDC Project #21107:

SDG # Fraction

248147, 249697, 249779, 249900, Chromium, Wet Chemistry
249949, 250101, 250123, 250139,
250388, 250906, 251027, 251181,
253362, 253834, 256589, 257010,
258290, 258305, 258410, 258563,
258623, 258639, 258779, 259063,
261012, 261275

The data validation was performed under Stage 2A & 4 guidelines. The analyses 
were validated using the following documents, as applicable to each method:

• USEPA, Contract Laboratory Program National Functional Guidelines 
for Inorganic Data Review, October 2004

• Region 9 Superfund Data EvaluationA/alidation Guidance, NDEP 
Guidance, May 2006

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid 
Waste, update 1, July 1992; update MA, August 1993; update II, 
September 1994; update MB, January 1995; update III, December 
1996; update IMA, April 1998; IMB, November 2004; Update IV, 
February 2007

Please feel free to contact us if you have any questions.

Sincerely,

Erlinda T. Rauto
Operations Manager/Senior Chemist

V:\LOGIN\Tronox\21107COV.wpd
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2008 Annual Remedial Performance Sampling 
Data Validation Reports 

LDC# 21107

Chromium



LDC Report# 21107B4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 2008 Annual Remedial Performance Sampling

Collection Date: August 4, 2008

LDC Report Date: July 9, 2009

Matrix: Water

Parameters: Chromium

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 249697

Sample Identification

PC-123 FB-1
PC-124 MD-3
PC-125 MD-4
PC-126 PC-73MS
PC-127 PC-73MSD
PC-128 FB-1 MS
PC-129 FB-1MSD
PC-130
PC-131
PC-132
M-96
PC-54
M-48
PC-71
PC-72
PC-73
PC-37
M-23
M-95
M-44

V:\LOGIN\TRONOX\21107B4.TR2 1



Introduction

This data review covers 27 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107B4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample FB-1 was identified as a field blank. No chromium was found in this blank.

V. ICR Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

V:\LOGIN\TRONOX\21107B4.TR2 3



XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 PC-71 and MD-3 and samples M-23 and MD-4 were identified as field 
duplicates. No chromium was detected in any of the samples with the following 
exceptions:

Concentration (mq/U

Analyte PC-71 MD-3
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 0.39 0.39 0 (<30) - - -

Concentration (mq/U

Analyte M-23 MD-4
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 0.77 0.80 4 (<30) - - -

V:\LOGIN\TRONOX\21107B4.TR2 4



2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 249697

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 249697

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 249697

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107B4.TR2 5



LDC #: 21107B4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 249697__________ Stage 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: >
Page:_i_of_s_ 

Reviewer: J\J.
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

1. Technical holding times A Sampling dates: 'X I ‘■A \ O ^

II. Calibration N
v y i, 'IT

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A S AA S | AA 3

VI. Duplicate Sample Analysis A) 1
VII. Laboratory Control Samples (LCS) A L.<3 ^
VIII. Internal Standard (ICP-MS) N a V V - 1 v t
IX. Furnace Atomic Absorption QC 1—) V v

X. ICP Serial Dilution N

XI. Sample Result Verification N 1) -

XII. Overall Assessment of Data A

XIII. Field Duplicates

XIV. Field Blanks A) FS ■- 2_\

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:
lA. J . - ^--

1 PC-123 11 M-96 21 FB-1 31

2 PC-124 12 PC-54 22 MD-315 ' 32

3 PC-125 13 M-48 23 MD^^1" 33

4 PC-126 14 PC-71 24 PC-73MS 34

5 PC-127 15 PC-72 25 PC-73MSD 35

6 PC-128 16 PC-73 26 FB-1 MS 36

7 PC-129 17 PC-37 27 FB-1 MSD 37

8 PC-130 18 M-23 ^ 28 MiS 38

9 PC-131 19 M-95 29 39

10 PC-132 20 M-44 30 40

Notes:

21107B4W.wpd



LDC#: 21107B4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

METHOD: Metals (EPA Method 601 OB)

@N NA Were field duplicate pairs identified in this SDG?
(Y>J NA Were target analytes detected in the field duplicate pairs?

Page: \ of \ 
Reviewer:

2nd Reviewer:

Concentration (mq/L)

Compound 14 22
(£ 30)
RPD

Chromium 0.39 0.39 0

Concentration (mg/L)

Compound 18 23
(5 30)
RPD

Chromium 0.77 0.80 4

V:\FIELD DUPLICATES\FDJnorganic\21107B4.wpd



LDC Report# 21107C4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

August 5, 2008

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 249779 

Sample Identification

MW-5A
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA/alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) samples 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.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
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XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 249779

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 249779

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 249779

No Sample Data Qualified in this SDG
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LDC #: 21107C4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 249779__________ Stage 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date:^. 
Page:.

_S>”\
_of_

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.

Valiriatinn Area Comments

I. Technical holding times A Sampling dates: "Sr ] ST \ o ^

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A ~i C___

VI. Duplicate Sample Analysis kJ

VII. Laboratory Control Samples (LCS) A l_L S
VIII. Internal Standard (ICP-MS) N o V t a 1 \ i 4-

IX. Furnace Atomic Absorption QC lA l V

X. ICP Serial Dilution N e\ i- "2- A.

XI. Sample Result Verification N T)

XII. Overall Assessment of Data A

XIII. Field Duplicates tO

XIV. Field Blanks nJ

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:
__ ___ r ^ t^

i M-5A 11 21 31

2 MR 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 21107D4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

August 5, 2008

July 10, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 249900 

Sample Identification

l-O 
l-P 
l-H 
l-U 
I-I 
l-G 
l-Q 
l-F 
l-N 
l-E 
l-M 
l-D 
l-C 
l-S 
l-L 
l-R 
l-B 
l-AR
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Introduction

This data review covers 18 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample EB-1 (from SDG 249949) was identified as an equipment blank. No chromium 
was found in this blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 249900

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 249900

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 249900

No Sample Data Qualified in this SDG
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LDC #: 21107D4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 249900__________ Stage 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: I i I o °\
Page: v of 

Reviewer:
2nd Reviewer: 1^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Cnmments

1. Technical holding times A Sampling dates: % 1 T o 'Ti

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A
VI. Duplicate Sample Analysis lO

VII. Laboratory Control Samples (LCS) A L- c- S

VIII. Internal Standard (ICP-MS) N L laA . t :

IX. Furnace Atomic Absorption QC l l

X. ICP Serial Dilution N

XI. Sample Result Verification N 0

XII. Overall Assessment of Data A

XIII. Field Duplicates o

XIV. Field Blanks fJ b £ R. - F. R> - \ (

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 i— 4-

1 l-O 11 l-M 21 31

2 l-P 12 l-D 22 32

3 l-H 13 l-C 23 33

4 l-U 14 l-S 24 34

5 l-T 15 l-L 25 35

6 l-G 16 l-R 26 36

7 l-Q 17 l-B 27 37

8 l-F 18 l-AR 28 38

9 l-N 19 MS 29 39

10 l-E 20 30 40

Notes:
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LDC Report# 21107E4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

August 5, 2008

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 249949

Sample Identification

l-AA
M-131
M-64
M-65
M-66
M-79
M-69
M-135
M-99
M-25
M-57A
M-37
EB-1
MD-5
l-AAMS
l-AAMSD
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Introduction

This data review covers 16 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample EB-1 was identified as an equipment blank. No chromium was found in this 
blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 M-65 and MD-5 were identified as field duplicates. No chromium was detected 
in any of the samples with the following exceptions:

Concentration (mq/U

Analyte M-65 MD-5
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 35 35 0 (<30) - - -
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2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 249949

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 249949

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 249949

No Sample Data Qualified in this SDG
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LDC #: 21107E4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 249949__________ Stage 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: T ) o I
Page: \ of t

Reviewer: j
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: ^ S \ ax'

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A ? kA 3 / /y\ S N

VI. Duplicate Sample Analysis

VII. Laboratory Control Samples (LCS) A L-OS

VIII. Internal Standard (ICP-MS) N A A" C A J- . i •
IX. Furnace Atomic Absorption QC l l

X. ICP Serial Dilution N K \ n4'' yf'KAs ^ L- As

XI. Sample Result Verification N 0

XII. Overall Assessment of Data A

XIII. Field Duplicates 5 oJ H + i

XIV. Field Blanks tO Cs - IS

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:
^ L—

1 l-AA 11 M-57A 21 31

2 M-131 12 M-37 22 32

3 M-64 13 EB-1 23 33

4 M-65 J 14 MD-5 ** 24 34

5 M-66 15 l-AAMS 25 35

6 M-79 16 l-AAMSD 26 36

7 M-69 17 MiS 27 37

8 M-135 18 28 38

9 M-99 19 29 39

10 M-25 20 30 40

Notes:
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LDC#: 21107E4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

METHOD: Metals (EPA Method 601 OB)

Page: , of 
Reviewer:

2nd Reviewer: (/~

(Y)N NA 
NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Concentration (mg/L)

Compound 4 14
(£30)
RPD

Chromium 35 35 0

V:\FIELD DUPLICATES\FDJnorganic\21107E4.wpd



LDC Report# 21107F4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

August 6, 2008

July 10, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 250101

Sample Identification

l-Z
l-l
l-V
M-67
M-74
M-73
M-88
M-12A
M-11
MD-1
EB-2
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Introduction

This data review covers 11 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample EB-2 was identified as a field blank. No chromium was found in this blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
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XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 M-11 and MD-1 were identified as field duplicates. No chromium was detected 
in any of the samples with the following exceptions:

Concentration (mq/U

Analyte M-11 MD-1
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 3.1 3.0 3 (<30) - - -
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2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 250101

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 250101

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 250101

No Sample Data Qualified in this SDG
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LDC #; 21107F4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #; 250101__________ Stage 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: -y ((„ |
Page: y of__i.

Reviewer: <Aj. 
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

I. Technical holding times /V Sampling dates: % ^ L« o ^

II. Calibration N

III. Blanks A
IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A C _ 2- <3,

VI. Duplicate Sample Analysis nJ
'

VII. Laboratory Control Samples (LCS) A (_c s
VIII. Internal Standard (ICP-MS) N kJ o X- la 1. {-t.*—A

IX. Furnace Atomic Absorption QC Ki l l

X. ICP Serial Dilution N

XI. Sample Result Verification N 0

XII. Overall Assessment of Data A

XIII. Field Duplicates 5 tO "•b- ‘ ^ + V, o

XIV. Field Blanks /O D £ S - \ k

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. t—■

1 l-Z 11 EB-2 21 31

2 l-l 12 M ^ 22 32

3 l-V 13 23 33

4 M-67 14 24 34

5 M-74 15 25 35

6 M-73 16 26 36

7 M-88 17 27 37

8 M't2A (la. - \ i. a. 18 28 38

9 M44 . a>v - i v 19 29 39

10
V

MD-1 20 30 40

Notes:
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LDC#: 21107F4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

METHOD: Metals (EPA Method 601 OB)

Page: i of 
Reviewer: cA J 

2nd Reviewer:

(S?>N NA Were field duplicate pairs identified in this SDG?
, S'Y'I NA Were target analytes detected in the field duplicate pairs?

Concentration (mg/L)

Compound 9 10
(130)
RPD

Chromium 3.1 3.0 3

V:\FIELD DUPLICATES\FDJnorganic\21107F4.wpd



LDC Report# 21107G4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

August 6, 2008

July 10, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 250123

Sample Identification

M-92
M-97
M-31A
M-50
M-34
M-35
M-19
M-39
M-68
M-61
l-K
l-J
M-19MS
M-19MSD
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Introduction

This data review covers 14 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample EB-2 (from SDG 250101) was identified as an equipment blank. No chromium 
was found in this blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP>MS)

ICP-MS was not utilized in this SDG.
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X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 250123

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 250123

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 250123

No Sample Data Qualified in this SDG
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LDC #: 21107G4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 250123__________ Stage 2A
Laboratory: MWH Laboratories

METHOD: Chromium (ERA SW 846 Method 601 OB)

Date: -a-1 (. ( 
Page: \ of ' 

Reviewer: A-A 
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: 'Sr Le l O ^

II. Calibration N

III. Blanks A

IV. ICR Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A ? /Ut 7S ( A/» 3 l^>

VI. Duplicate Sample Analysis /O

VII. Laboratory Control Samples (LCS) A f_CS

VIII. Internal Standard (ICP-MS) N

IX. Furnace Atomic Absorption QC lO \. i
X. ICR Serial Dilution N f\. \ ft -i" JL/sj \ 4 aJ ^*~**~- ca ^

XI. Sample Result Verification N 0

XII. Overall Assessment of Data A

XIII. Field Duplicates hA

XIV. Field Blanks <LP\-7L- C-t—

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-92 11 l-K 21 31

2 M-97 12 l-J 22 32

3 M-31A 13 M-19MS 23 33

4 M-50 14 M-19MSD 24 34

5 M-34 15 MR 25 35

6 M-35 16 26 36

7 M-19 17 27 37

8 M-39 18 28 38

9 M-68 19 29 39

10 M-61 20 30 40

Notes:
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LDC Report# 21107H4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

August 7, 2008

July 10, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 250139

Sample Identification

M-87
M-70
M-71
M-72
M-38
M-22A
M-89
M-17A
M-115
M-14A
M-36
M-84
M-10
MD-2
M-100
M-84MS
M-84MSD
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Introduction

This data review covers 17 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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I. Technical Holding Times

AN 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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
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XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 M-84 and MD-2 were identified as field duplicates. No chromium was detected 
in any of the samples with the following exceptions:

Concentration (mq/U

Analyte M-84 MD-2
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 0.065 0.067 3 (£30) - - -
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2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 250139

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 250139

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 250139

No Sample Data Qualified in this SDG
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LDC #: 21107H4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 250139__________ Stage 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: 11, l js
Page: ■ of \ 

Reviewer:
2nd Reviewer: ,

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area CnmmAnts

I. Technical holding times A Sampling dates: ^ l O 'it

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A ( /La -Ti I A-A 5

VI. Duplicate Sample Analysis lA l

VII. Laboratory Control Samples (LCS) A (—t, s

VIII. Internal Standard (ICP-MS) N K-5 \ C A

IX. Furnace Atomic Absorption QC l l

X. ICP Serial Dilution N [O 0 4- \f tA/V » V- a >4

XI. Sample Result Verification N V

XII. Overall Assessment of Data A

XIII. Field Duplicates 5 0

XIV. Field Blanks O

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:
lA-i i-

1 M-87 11 M-36 21 31

2 M-70 12 M-84 22 32

3 M-71 13 M-10 23 33

4 M-72 14 MD-2 ^ 24 34

5 M-38 15 M-100 25 35

6 M-22A 16 M-84MS 26 36

7 M-89 17 M-84MSD 27 37

8 M-17A 18 KA R 28 38

9 M-115 19 29 39

10 M-14A 20 30 40

Notes:

21107H4W.wpd



LDC#: 21107H4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET Page:_L_of__L 
Field Duplicates Reviewer: J ^

2nd Reviewer: ^
METHOD: Metals (EPA Method 6010B>

feN NA Were field duplicate pairs identified in this SDG?
(Y)N NA Were target analytes detected in the field duplicate pairs?

Compound

Concentration (mo/L)

RPD ^12 14

Chromium 0.065 0.067

V:\FIELD DUPLICATES\FD_inorganic\21107H4.wpd



LDC Report# 2110714

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

August 11, 2008

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 250388

Sample Identification

ART-1
ART-2
ART-3
ART-4
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9
PC-117MS
PC-117MSD
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Introduction

This data review covers 19 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
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XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 250388

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 250388

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 250388

No Sample Data Qualified in this SDG
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LDC #: 2110714 
SDG #: 250388

VALIDATION COMPLETENESS WORKSHEET
Stage 2A

Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: > f o / o ^ 
Page: < of \ 

Reviewer:
2nd Reviewer: ,

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Comments

1. Technical holding times A Sampling dates: 15 | " O'?

II. Calibration N
!

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A ■ AA s / A/t s r^>

VI. Duplicate Sample Analysis

VII. Laboratory Control Samples (LCS) A UtL- S

VIII. Internal Standard (ICP-MS) N fO o X LK V»^t ^

IX. Furnace Atomic Absorption QC tO t V

X. ICP Serial Dilution N

XI. Sample Result Verification N
V

XII. Overall Assessment of Data A

XIII. Field Duplicates rJ

XIV. Field Blanks K_)

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:
v.tr~ i_■

1 ART-1 11 PC-117 21 31

2 ART-2 12 PC-118 22 32

3 ART-3 13 PC-119 23 33

4 ART-4 14 PC-120 24 34

5 ART-7 15 PC-121 25 35

6 ART-8 16 PC-133 26 36

7 PC-99R2/R3 17 ART-9 27 37

8 PC-115R 18 PC-117MS 28 38

9 PC-116R 19 PC-117MSD 29 39

10 SF-1 20 Mr 30 40

Notes:

21107l4W.wpd



LDC Report# 21107J4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

August 13, 2008

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 250906 

Sample Identification

H-28A
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
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XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 250906

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 250906

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 250906

No Sample Data Qualified in this SDG
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LDC #: 21107J4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 250906__________ Stage 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: I u lo s
Page: \ of \ 

Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlatinn Arp a rtnmments

1. Technical holding times A Sampling dates: \ \ 3 \ ^ \

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A

VI. Duplicate Sample Analysis

VII. Laboratory Control Samples (LCS) A

VIII. Internal Standard (ICP-MS) N t—Jo -V LA V. t .

IX. Furnace Atomic Absorption QC to V l

X. ICP Serial Dilution N

XI. Sample Result Verification N b

XII. Overall Assessment of Data A

XIII. Field Duplicates tA

XIV. Field Blanks tsJ

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

i H-28A 11 21 31

2 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 21107K4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

August 11 through August 14, 2008

July 28, 2009

Water

Chromium

Stage 4

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 251027

Sample Identification

PC-55
PC-58
PC-56
PC-60
PC-59
PC-62
PC-68
PC-97
PC-86
PC-90
PC-91
PC-17
PC-18
ARP-1
PC-134
PC-135
PC-122
ARP-6B
ARP-5A
ARP-4A

MW-K4
MW-K5
PC-53
PC-103
PC-98R
M-87
L-635
L-637
PC-86MS
PC-86MSD
MW-K4MS
MW-K4MSD
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Introduction

This data review covers 32 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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. Ail 
cooler temperatures met validation criteria.

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

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 chromium was 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) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.
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IX. Internal Standards (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution was not performed for this SDG.

XII. Sample Result Verification

All sample result verifications were acceptable.

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\TRONOX\21107K4.TR4 4



2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 251027

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 251027

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 251027

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107K4.TR4 5



LDC #: 21107K4__________  VALIDATION COMPLETENESS WORKSHEET
sdg #: 251027__________ Stage 4
Laboratory: MWH Laboratories

METHOD: Chromium (ERA SW 846 Method 601 OB)

Date:
Page: |of J 

Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatirm Arp a Cnmmrmts

I. Technical holding times Pr Sampling dates: JJ'/ H / " ^

II. Calibration t>r

III. Blanks /V

IV. ICR Interference Check Sample (ICS) Analysis /v

V. Matrix Spike Analysis A
VI. Duplicate Sample Analysis k/

3 1

VII. Laboratory Control Samples (LCS) h
VIII. Internal Standard (ICP-MS) wtx/trp S

IX. Furnace Atomic Absorption QC u
> a

X. ICP Serial Dilution l^i*! VU~4-in^n-t ci

XI. Sample Result Verification A
1 1

XII. Overall Assessment of Data /v-

XIII. Field Duplicates u

XIV. Field Blanks hi

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 PC-55 11 PC-91 21 mwk-4.- hv\Mo/ 31

2 PC-58 12 PC-17 22 mwk=5- taW-Vcr' 32

3 PC-56 13 PC-18 23 PC-53 33

4 PC-60 14 ARP-1 24 PC-103 34

5 PC-59 15 PC-134 25 PC-98R 35

6 PC-62 16 PC-135 26 M-87 36

7 PC-68 17 PC-122 27 L-635 37

8^ PC-97 18 ARP-6B 28 L-637 38

C
D

f
PC-86 19 ARP-5A 29 PC-86MS 39

10 PC-90 20 ARP-4A 30 PC-86MSD 40

Notes:

21107K4W.wpd



VALIDATION FINDINGS CHECKLISTLDC#:
SDG #:

Vl\ 0 Page:.
Reviewer:

2nd Reviewer

Method:Metals (ERA SW 846 Method 6010B/7000/6020)

Validation Area I Yes No NA Findings/Comments

Hi ■
All technical holding times were met. '

■■
Mi

Were all isotopes in the tuning solution mass resolution within 0.1 amu?
Were %RSD of isotopes in the tuning solution s5%?

mu
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) QC limits? /

Were all initial calibration correlation coefficients > 0.995?

SHI ma
Was a method blank associated with every sample in this SDG? /
Was there contamination in the method blanks? If yes, please see the Blanks

■ ■
Were ICP interference check samples performed daily?
Were the AB solution percent recoveries (%R) with the 80-120% QC limits?

■
Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no. indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/Water. /

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. /

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for 
waters and < 35% for soil samples? A control limit of +/- RL(+/-2X RL for soil) was 
used for samples that were < 5X the RL, including when only one of the duplicate /

■Hi mmmmmaam

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



LDC#:
SDG#: yfrypy^j.

VALIDATION FINDINGS CHECKLIST Page: 3-of
Reviewer.

2nd Reviewer:
-f

Validation Area Yes No NA I Findings/Comments

ISillisSiiiiisliiill
If MSA was performed, was the correlation coefficients > 0,9957 /
Do all applicable analvsies have duplicate injections? fLevel IV onlvf /

For sample concentrations > RL, are applicable duplicate injection RSD values < 
20%? (Level IV onhri___________ _______ _____________________

/

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
ncpy>ioox the mplocp/ms)?_________________________________
Were all percent differences f%Dsl < 10%? /

Was there evidence of negative interference? If yes, professional judgement will be 
used to qualify the data.

/

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
of the intensity of the internal standard in the associated initial calibration?_____

/

If the %Rs were outside the criteria was a reanalvsis Derformed?

Bill
Were performance evaluation (PE) samples performed?
Were the performance evaluation (PE) samples within the acceptance limits? /

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable J 
to level IV validation?

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG. 

Target analytes were detected in the field duplicates.
" -'ii-’T’;» . --.i *1

Field blanks were identified in this SDG.
■iTarget analytes were detected In the field blanks.

MET-SW_6020_tune.wpd version 1.0
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LDC #:.
SDG #: -vH.y*)..

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification

Page:.
Reviewer:

2nd reviewer:

_of
Im.1

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
<7^ N N/A Have results been reported and calculated correctly?
if) N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP?
TIN N/A Are all detection limits below the CRDL?

Detected analyte results for__________ I3-1 \$ t f_____________________ were recalculated and verified using the
following equation:

Concentration = (ROtffVWDiO 
(la Vol.)(%S)

RD = Raw data concentration
FV = Final volume (ml)
In. Vol. = Initial volume (ml) or weight (G)
Oil * Dilution factor
%S = Decimal percent solids

Recalculation:

' Sample ID Analyte

Roportod
ConoontFotion

Calculatod 
Concentration 

( )
Accepuble

(Y/N)

1 > Cr o, 3> Y ..

0.1 Q 1 4^

•• / /
>1

J <f\ »<f j 0. 0^/ J

RECALC.4S2



LDC Report# 21107L4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

August 18, 2008

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 251181 

Sample Identification

ART-6

V:\LOGIN\TRONOX\21107L4.TR2 1



Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107L4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

V:\LOGIN\TRONOX\21107L4.TR2 3



X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21107L4.TR2 4



2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 251181

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 251181

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 251181

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107L4.TR2 5



LDC #: 21107L4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 251181__________ Stage 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: ^ I u U ^ 
Page: \ of v 

Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Arp a Commpnts

I. Technical holding times A Sampling dates: 'x | \ V ^ O S

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis to
VI. Duplicate Sample Analysis

i—

VII. Laboratory Control Samples (LCS) A 1—C— s
VIII. Internal Standard (ICP-MS) N a -V ( >4 4- , \ i.

IX. Furnace Atomic Absorption QC V

X. ICP Serial Dilution N N—^0 'i' t/’A/V/s-1 -<* JV A vl—X. A.

XI. Sample Result Verification N u

XII. Overall Assessment of Data A

XIII. Field Duplicates to

XIV. Field Blanks iO

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 ART-6 11 21 31

2 Mi5> 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21107L4W.wpd



LDC Report# 21107Q4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

November 3, 2008

July 14, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 258290 

Sample Identification

l-AR
1-0
l-P
l-H
l-U
l-T
l-G
l-Q
l-F
l-N
l-E
l-M
l-D
l-C
l-S
l-L
l-R
l-B
l-ARMS
l-ARMSD

V:\LOGIN\TRONOX\21107Q4.TR2 1



Introduction

This data review covers 20 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107Q4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample FB-1 (from SDG 258305) was identified as a field blank. No chromium was found 
in this blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP>MS)

ICP-MS was not utilized in this SDG.

V:\LOGIN\TRONOX\21107Q4.TR2 3



X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21107Q4.TR2 4



2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 258290

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 258290

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 258290

No Sample Data Qualified in this SDG
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LDC#: 21107Q4__________  VALIDATION COMPLETENESS WORKSHEET Date:^ ^
SDG #: 258290__________ Stage 2A Page: > of n
Laboratory: MWH Laboratories Reviewer: <A^<

2nd Reviewer: ^
METHOD: Chromium (EPA SW 846 Method 601 OB)

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 nnmmentft

I. Technical holding times A Sampling dates: l\ 3

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A ^ /Cr\ <. ( A/V S. T>

VI. Duplicate Sample Analysis

VII. Laboratory Control Samples (LCS) A L<_ s

VIII. Internal Standard (ICP-MS) N ^ •I' • l > t
IX. Furnace Atomic Absorption QC to l t
X. ICP Serial Dilution N V-—^0 4" H/VrO 2—A.
XI. Sample Result Verification N tn

XII. Overall Assessment of Data A

XIII. Field Duplicates fO

XIV. Field Blanks O Eft* f&-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:
w -

1 l-AR 11 l-E 21 31

2 l-O 12 l-M 22 32

3 l-P 13 l-D 23 33

4 l-H 14 l-C 24 34

5 l-U 15 l-S 25 35

6 l-T 16 l-L 26 36

7 l-G 17 l-R 27 37

8 l-Q 18 l-B 28 38

9 l-F 19 l-ARMS 29 39

10 l-N 20 l-ARMSD 30 40

Notes:

21107Q4W.wpd



LDC Report# 21107R4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

November 3, 2008

July 10, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 258305

Sample Identification

PC-123
PC-124
PC-125
PC-126
PC-127
PC-128
PC-131
PC-132
FB-1
M-96
PC-54
1-AA
M-66
M-65
M-64
MD-3
M-95
FB-1 MS
FB-1 MSD
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Introduction

This data review covers 19 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOQIN\TRONOX\21107R4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample FB-1 was identified as a field blank. No chromium was found in this blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

V:\LOGIN\TRONOX\21107R4.TR2 3



XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2k.

XII. Sample Result Verification

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 PC-128 and MD-3 were identified as field duplicates. No chromium was 
detected in any of the samples with the following exceptions:

Concentration (mq/U

Analyte PC-128 MD-3
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 0.16 0.16 0 (<30) - - -

V:\LOGIN\TRONOX\21107R4.TR2 4



2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 258305

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 258305

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 258305

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107R4.TR2 5



LDC #: 21107R4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 258305__________ Stage 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: > | s I 
Page: < of ^ 

Reviewer: AA 
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlatinn Arp a Cnmmpnts

1. Technical holding times A Samplinq dates: \ \ 1 \ oi "S

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A L ka. -s / aa ?; ^

VI. Duplicate Sample Analysis IO \
VII. Laboratory Control Samples (LCS) A

VIII. Internal Standard (ICP-MS) N n 4^ CA, A- .■ \ ; 4-
IX. Furnace Atomic Absorption QC O l V

X. ICP Serial Dilution N

XI. Sample Result Verification N 0

XII. Overall Assessment of Data A

XIII. Field Duplicates SuJ "b *■ L ^ \ c.

XIV. Field Blanks Ki ^

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 PC-123 11 PC-54 21 31

2 PC-124 12 l-AA 22 32

3 PC-125 13 M-66 23 33

4 PC-126 14 M-65 24 34

5 PC-127 15 M-64 25 35

6 PC-128 ^ 16 MD-3 ^ 26 36

7 PC-131 17 M-95 27 37

8 PC-132 18 FB-1 MS 28 38

9 FB-1 19 FB-1 MSD 29 39

10 M-96 20 30 40

Notes:

21107R4W.wpd



LDC#: 21107R4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

METHOD: Metals (EPA Method 601 OB)

Page:_i_of_i_ 
Reviewer: cA JP 

2nd Reviewer: \ ^

(J? N NA Were field duplicate pairs identified in this SDG?
?)N NA Were target analytes detected in the field duplicate pairs?

Concentration (mg/L)

Compound 6 16
(£30)
RPD

Chromium 0.16 0.16 0

V:\FIELD DUPLICATES\FD_inorganic\21107R4.wpd



LDC Report# 21107S4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

November 4, 2008

July 10, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 258410

Sample Identification

PC-129
PC-130
PC-71
PC-72
PC-73
M-44
PC-37
M-48
MD-4
M-57A
EB-1
M-131
M-79
M-69
M-135
M-25
M-37
M-99
M-79MS
M-79MSD
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Introduction

This data review covers 20 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample EB-1 was identified as a equipment blank. No chromium was found in this blank.

V. ICP Interference Check Sample (ICS) Analysis

I CP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

V:\LOGIN\TRONOX\21107S4.TR2 3



XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 PC-71 and MD-4 were identified as field duplicates. No chromium was detected 
in any of the samples with the following exceptions:

Concentration (mq/U

Analyte PC-71 MD-4
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 0.73 0.46 45 (<30) - J (ail detects) A

V:\LOGIN\TRONOX\21107S4.TR2 4



2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 258410

SDG Sample Analyte Flag AorP Reason

258410 PC-71
MD-4

Chromium J (all detects) A Field duplicates (RPD)

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 258410

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 258410

No Sample Data Qualified in this SDG
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LDC #: 21107S4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 258410__________ Stage 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: t. | s | q-n
Page: > of \

Reviewer: <*A
2nd Reviewer: I .

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Arp a rtnmmpnts

1. Technical holding times A Sampling dates: \ \ \ H \ O

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A (, /O s / A-A s t-,

VI. Duplicate Sample Analysis to \

VII. Laboratory Control Samples (LCS) A <-c_ S

VIII. Internal Standard (ICP-MS) N K-3 o ■i' (A 4- \

IX. Furnace Atomic Absorption QC Ki l V
X. ICP Serial Dilution N

XI. Sample Result Verification N tr

XII. Overall Assessment of Data A

XIII. Field Duplicates . SoJ

XIV. Field Blanks tO Cs e: s •- t \

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 PC-129 fl EB-1 21 31

2 PC-130 12 M-131 22 32

3 PC-71 0 13 M-79 23 33

4 PC-72 14 M-69 24 34

5 PC-73 15 M-135 25 35

6 M-44 16 M-25 26 36

7 PC-37 17 M-37 27 37

8 M-48 18 M-99 28 38

9 MD-4 ^ 19 M-79MS 29 39

10 M-57A 20 M-79MSD 30 40

Notes:

21107S4W.wpd



LDC#: 21107S4 VALIDATION FINDINGS WORKSHEET
SDG#: See Cover Field Duplicates

METHOD: Metals (EPA Method 601 OB)

Page: ^ of \ 

2nd Reviewer:__^

^)N NA Were field duplicate pairs identified in this SDG?
y>l NA Were target analytes detected in the field duplicate pairs?

Concentration (mg/L)

Compound 3 9
(£ 30)
RPD

Chromium 0.73 0.46 45 CM

V:\FIELD DUPLICATES\FDJnorganic\21107S4.wpd



LDC Report# 21107T4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

November 5, 2008

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 258563

Sample Identification

M-92
M-97
M-31A
M-52
M-50
M-34
M-35
M-19
M-39
M-68
M-61
l-K
l-J
l-Z
l-l
l-V
M-84
M-10
EB-2
M-11

MD-1
M-10MS
M-10MSD
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Introduction

This data review covers 23 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationAfelidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107T4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

Sample EB-2 was identified as an equipment blank. No chromium was found in this 
blank.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

V:\LOQIN\TRONOX\21107T4.TR2 3



X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 M-11 and MD-1 were identified as field duplicates. No chromium was detected 
in any of the samples with the following exceptions:

Concentration fma/U

Analyte M-11 MD-1
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 3.6 3.7 3 (<30) - - -

V:\LOGIN\TRONOX\21107T4.TR2 4



2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 258563

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 258563

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 258563

No Sample Data Qualified in this SDG
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LDC #: 21107T4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 258563__________ Stage 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: •> (» / 
Page: ' of \ 

Reviewer:
2nd Reviewer: / ^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Area (Tnmmpnts

1. Technical holding times A. Sampling dates: \ \ | 3 1 8

II. Calibration <&N
i ' 1

III. Blanks x\

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A ( /C\ s / A-A 3 '3

VI. Duplicate Sample Analysis i

VII. Laboratory Control Samples (LCS) A L-C, S

VIII. Internal Standard (ICP-MS) N h*—^ Q ‘V CA ^ ^ "t

IX. Furnace Atomic Absorption QC hJ

X. ICP Serial Dilution N

XI. Sample Result Verification N T

XII. Overall Assessment of Data A

XIII. Field Duplicates S( J ^ •• 2-0 -V 2_ \

XIV. Field Blanks ££>--

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-92 11 M-61 21 MD-1 31

2 M-97 12 l-K 22 M-10MS 32

3 M-31A 13 l-J 23 M-10MSD 33

4 M-52 14 l-Z 24 LA IS 34

5 M-50 15 l-l 25 35

6 M-34 16 l-V 26 36

7 M-35 17 M-84 27 37

8 M-19 18 M-10 28 38

9 M-39 19 EB-2 29 39

10 M-68 20 M-11 J 30 40

Notes:

21107T4W.wpd



LDC#: 21107T4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

METHOD: Metals (EPA Method 601 OB)

Cifr N NA Were field duplicate pairs identified in this SDG? 
tX>N NA Were target analytes detected in the field duplicate pairs?

Page: v of a 
Reviewer: A

2nd Reviewer: ^

Concentration (mq/L)

Compound 20 21
(130)
RPD

Chromium 3.6 3.7 3

V:\FIELD DUPLICATES\FD_inorganic\21107T4.wpd



LDC Report# 21107U4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

November 6, 2008

July 10, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 258623

Sample Identification

M-67
M-133
M-74
M-73
M-88
M-87
M-70
M-71
M-72
M-38
M-36
M-12A
M-100
M-22A
M-89
M-17A
MD-2
M-70MS
M-70MSD
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Introduction

This data review covers 19 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
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XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

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 M-12A and MD-2 were identified as field duplicates. No chromium was detected 
in any of the samples with the following exceptions:

Concentration fmq/U

Analyte M-12A MD-2
RPD

(Limits)
Difference

(Limits) Flag AorP

Chromium 13 13 0 (<30) - - -
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2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 258623

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 258623

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 258623

No Sample Data Qualified in this SDG
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LDC #: 21107U4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 258623__________ Stage 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: y ) y 13^
Page: \ of__v_

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.

Valirlatinn Area Comments;

I. Technical holding times A Sampling dates: \ V \ \ d 'S

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A A-AC5 I AA. x r\

VI. Duplicate Sample Analysis iO
I

VII. Laboratory Control Samples (LCS) A I—c_ ^

VIII. Internal Standard (ICP-MS) N hsj jqV C A- V . \ —A

IX. Furnace Atomic Absorption QC |0 V V

X. ICP Serial Dilution N
.̂... ^ !

XI. Sample Result Verification N

XII. Overall Assessment of Data A

XIII. Field Duplicates t ^ r>

XIV. Field Blanks

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-67 11 M-36 21 31

2 M-133 12 M-12A ^ 22 32

3 M-74 13 M-100 23 33

4 M-73 14 M-22A 24 34

5 M-88 15 M-89 25 35

6 M-87 16 M-17A 26 36

7 M-70 17 MD-2 ** 27 37

8 M-71 18 M-70MS 28 38

9 M-72 19 M-70MSD 29 39

10 M-38 20 M S 30 40

Notes:

21107U4W.wpd



LDC#: 21107U4 
SDG#: See Cover

VALIDATION FINDINGS WORKSHEET 
Field Duplicates

METHOD: Metals (EPA Method 601 OB)

(^)N NA Were field duplicate pairs identified in this SDG? 
c vN NA Were target analytes detected in the field duplicate pairs?

Page: \ of \ 
Reviewer:

2nd Reviewer:

Concentration (mq/L)

Compound 12 17
(<30)
RPD

Chromium 13 13 0
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LDC Report# 21107V4

Laboratory Data Consultants, Inc.

Data Validation Report

2008 Annual Remedial Performance Sampling 

November 7, 2008 

July 9, 2009 

Water 

Chromium 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 258639

Sample Identification

M-76 
M-75 
M-115 
M-14A

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:
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Introduction

This data review covers 4 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
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XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 258639

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 258639

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 258639

No Sample Data Qualified in this SDG
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LDC #: 21107V4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 258639__________ Stage 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: T- (y |
Page: ' of \ 

Reviewer: <hA 
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;

1. Technical holdinq times A Sampling dates: l v \ 1 O 'X

II. Calibration N
\ V

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A [ Q ^ ^

VI. Duplicate Sample Analysis b-A \
VII. Laboratory Control Samples (LCS) A

1
1—<_ J

VIII. Internal Standard (ICP-MS) N ■n L ( vO t . i . ^

IX. Furnace Atomic Absorption QC l l

X. ICP Serial Dilution N ^ 0 -V I/MA/ . L "X A

XI. Sample Result Verification N
D

XII. Overall Assessment of Data A

XIII. Field Duplicates FA

XIV. Field Blanks (O

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

i M-76 11 21 31

2 M-75 12 22 32

3 M-115 13 23 33

4 M-14A 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:
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LDC Report# 21107W4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

November 10, 2008

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 258779

Sample Identification

ART-1
ART-2
ART-3
ART-4
ART-6
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9
SF-1 MS
SF-1MSD
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Introduction

This data review covers 20 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107W4.TR2 2



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. ICPMS Tune

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
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XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 258779

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 258779

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 258779

No Sample Data Qualified in this SDG
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LDC#: 21107W4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 258779__________ Stage 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: ^ (* 
Page: , of 

Reviewer:
2nd Reviewer: vv'-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlafirm Area Comments

1. Technical holding times Sampling dates: V \ 1 t o \ ^ ?

II. Calibration N

III. Blanks A

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A ( s. 1 s 5'n

VI. Duplicate Sample Analysis
' (

VII. Laboratory Control Samples (LCS) A l_L- S

VIII. Internal Standard (ICP-MS) N h—ft 4- CA. -V • \ ■» t ^

IX. Furnace Atomic Absorption QC tO l L

X. ICP Serial Dilution N 4 -V \-r- A y\, ~ 2_ A

XI. Sample Result Verification N
0

XII. Overall Assessment of Data A

XIII. Field Duplicates NO

XIV. Field Blanks iO

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:
si—-

1 ART-1 11 SF-1 21 ^4 r? 31

2 ART-2 12 PC-117 22 32

3 ART-3 13 PC-118 23 33

4 ART-4 14 PC-119 24 34

5 ART-6 15 PC-120 25 35

6 ART-7 16 PC-121 26 36

7 ART-8 17 PC-133 27 37

8 PC-99R2/R3 18 ART-9 28 38

9 PC-115R 19 SF-1 MS 29 39

10 PC-116R 20 SF-1 MSD 30 40

Notes:
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LDC Report# 21107X4

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling

November 10 through November 12, 2008

July 9, 2009

Water

Chromium

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 259063

Sample Identification

M-87
PC-98R
PC-86
PC-90
PC-56
PC-58
PC-59
PC-60
PC-62
PC-68
PC-122
MW-K4
ARP-1
ARP-4A
ARP-5A
ARP-6B
PC-53
PC-103
MW-K5
PC-91

PC-97
PC-18
PC-55
L-635
L-637
ARP-5AMS
ARP-5AMSD
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Introduction

This data review covers 27 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 601 OB for 
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blanks are summarized in Section IV.

Field duplicates are summarized in Section XIV.

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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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

ICP-MS was not utilized in this SDG.

III. Calibration

Calibration data were not reviewed for Stage 2A.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No chromium was found in 
the preparation blanks.

No field blanks were identified in this SDG.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis data were not reviewed for Stage 2A.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

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 (ICP-MS)

ICP-MS was not utilized in this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
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XI. ICP Serial Dilution

ICP serial dilution analysis data were not reviewed for Stage 2A.

XII. Sample Result Verification

Raw data were not reviewed for this SDG.

XIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.
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2008 Annual Remedial Performance Sampling 
Chromium - Data Qualification Summary - SDG 259063

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Laboratory Blank Data Qualification Summary - SDG 259063

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Chromium - Field Blank Data Qualification Summary - SDG 259063

No Sample Data Qualified in this SDG
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LDC #: 21107X4__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 259063__________ Stage 2A
Laboratory: MWH Laboratories

METHOD: Chromium (EPA SW 846 Method 601 OB)

Date: > | y / 
Page: \ of \ 

Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Cnminents

I. Technical holding times A Sampling dates: i \ \ I o - I \ \ l 2- l O ?

II. Calibration N
iv 1 \ '

III. Blanks /X

IV. ICP Interference Check Sample (ICS) Analysis N

V. Matrix Spike Analysis A
•*»

/CA d 1 A-A T, rN

VI. Duplicate Sample Analysis to
1

VII. Laboratory Control Samples (LCS) A UC-5

VIII. Internal Standard (ICP-MS) N N-3 o 4r OV -V » \ ——-A

IX. Furnace Atomic Absorption QC l l

X. ICP Serial Dilution N Is'—^ $ 'f' LALAA1 -OsA"'—U.J

XI. Sample Result Verification N tr

XII. Overall Assessment of Data A

XIII. Field Duplicates O

XIV. Field Blanks (O

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-87 11 PC-122 21 PC-97 31

2 PC-98R 12 MW-K4 22 PC-18 32

3 PC-86 13 ARP-1 23 PC-55 33

4 PC-90 14 ARP-4A 24 L-635 34

5 PC-56 15 ARP-5A 25 L-637 35

6 PC-58 16 ARP-6B 26 ARP-5AMS 36

7 PC-59 17 PC-53 27 ARP-5AMSD 37

8 PC-60 18 PC-103 28 Mh 38

9 PC-62 19 MW-K5 29 39

10 PC-68 20 PC-91 30 40

Notes:

21107X4W.wpd
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LDC Report# 21107A6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 2008 Annual Remedial Performance Sampling

Collection Date: July 14 through July 17, 2008

LDC Report Date: July 10, 2009

Matrix: Water

Parameters: Wet Chemistry

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 248147

Sample Identification

M-87 PC-97
PC-98R PC-17
PC-86 PC-18
PC-90 PC-55
PC-56 L-635
PC-58 L-637
PC-59
PC-60
PC-62
PC-68
PC-122
MW-K4
ARP-1
ARP-4A
ARP-5A
ARP-6B
PC-53
PC-103
MW-K5
PC-91
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Introduction

This data review covers 27 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
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IX. Field Duplicates

No field duplicates were identified in this SDG.
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2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 248147

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 248147

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 248147

No Sample Data Qualified in this SDG
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LDC #: 2-1107A6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 248147___________ Stage 2A
Laboratory: MWH Laboratories

Date:-^ 11, l a-s 
Page: \ of v 

Reviewer: A. A 
2nd Reviewer: L___

METHOD: (Analvtet Perchlorate (EPA Method 314.0T TPS (EPA Method 160. l[ s -z. tm n

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area nnmments

1. Technical holding times A Sampling dates: T | —* A l \~V- \

Ha. Initial calibration N
\ \ '

Mb. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates tO

V Duplicates

VI. Laboratory control samples A l_ 1 L-L. S

VII. Sample result verification N

VIII. Overall assessment of data A
IX. Field duplicates fO
Y Fi^lH HIcmLc t-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:

1 M-87 11 PC-122 21 PC-97 31

2 PC-98R 12 M oJ - Lc 22 PC-17 32

3 PC-86 13
cW

ARP-1 23 PC-18 33

4 PC-90 14 ARP-4A 24 PC-55 34

5 PC-56 15 ARP-5A 25 L-635 35

6 PC-58 16 ARP-6B 26 L-637 36

7 PC-59 17 PC-53 27 PSA, 37

8 PC-60 18 PC-103 28 38

9 PC-62 19 MWK-5-. MuO- U.S- 29 39

10 PC-68 20 PC-91 30 40

Notes:

21107A6W.wpd



LDC #:Aiio2us«, VALIDATION FINDINGS WORKSHEET
SDG \h> Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of ^ 
Reviewer: J

2nd reviewer: V/^-—^

SamnlA ID MatriY Pa ram afar

\ - 2-L. pH fo^CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6*

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH TDR n F NO. Kin. SD PD. Al K P.M- NH. TKN TOP PR6+

Comments:

METHODS.6



LDC Report# 21107B6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 2008 Annual Remedial Performance Sampling

Collection Date: August 4, 2008

LDC Report Date: July 28, 2009

Matrix: Water

Parameters: Wet Chemistry

Validation Level: Stage 2A & 4

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 249697

Sample Identification

PC-123 FB-1
PC-124 MD-3
PC-125 MD-4
PC-126 PC-124MS
PC-127** PC-124MSD
PC-128** PC-124DUP
PC-129** FB-1 MS
PC-130** FB-1 MSD
PC-131** MD-3DUP
PC-132**
M-96**
PC-54**
M-48**
PC-71**
PC-72**
PC-73**
PC-37**
M-23**
M-95**
M-44**

**lndicates sample underwent Stage 4 review

V:\LOGIN\TRONOX\21107B6.T24 1



Introduction

This data review covers 29 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, and EPA 
SW 846 Method 7196 for Hexavalent Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Samples indicated by a double asterisk on the front cover underwent a Stage 4 
review. A Stage 2A review was performed on all of the other samples. Raw data 
were not evaluated for the samples reviewed by Stage 2A criteria since this review is 
based on QC data.

V:\LOGIN\TRONOX\21107B6.T24 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107B6.T24 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

M-95** Hexavalent chromium 31.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

M-44** Hexavalent chromium 32 hours 24 hours J- (all detects) P
FB-1
FB-1 MS
FB-1 MSD

UJ (all non-detects)

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

Sample FB-1 was identified as a field blank. No contaminant concentrations were found 
in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V:\LOGIN\TRONOX\21107B6.T24 4



V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

All sample result verifications were acceptable for samples on which a Stage 4 review 
was performed. Raw data were not evaluated for the samples reviewed by Stage 2A 
criteria.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples PC-71** and MD-3 and samples M-23** and MD-4 were identified as field 
duplicates. No contaminant concentrations were detected in any of the samples with the 
following exceptions:

Concentration

Analyte PC-71** MD-3
RPD

(Limits)
Difference

(Limits) Flag AorP

Total dissolved solids 8270 mg/L 8050 mg/L 3 (<30) - - -

Perchlorate 468000 ug/L 451000 ug/L 4 (<30) - - -

Concentration

Analyte M-23** MD-4
RPD

(Limits)
Difference

(Limits) Flag A or P

Total dissolved solids 5260 mg/L 4720 mg/L 11 (<30) - - -

Perchlorate 493000 ug/L 514000 ug/L 4 (<30) - - -

V:\LOGIN\TRONOX\21107B6.T24 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 249697

SDG Sample Analyte Flag AorP Reason

249697 M-95** Hexavalent chromium J- (all detects) P Technical holding times
M-44** UJ (all non-detects)
FB-1

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 249697

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 249697

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107B6.T24 6



LDC #: 21107B6
SDG #: 249697

VALIDATION COMPLETENESS WORKSHEET
Stage 2A/4

Laboratory: MWH Laboratories Reviewer: 
2nd Reviewer:

Date: iM'f 
Page: 1 of J

METHOD: (Analyte) Hexavalent Chromium (ERA SW846 Method 7196), Perchlorate (ERA Method 314.0L TPS (ERA 
Method 160.1 Cvjr? or ^_________________________ __________________________________________________

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area ftnmments

1. Technical holding times S' Sampling dates: &J tf| e

Ha. Initial calibration A Not reviewed for Level 2A validation.

lib. Calibration verification /V Not reviewed for Level 2A validation.

III. Blanks
J J
h

IV Matrix Spike/Matrix Spike Duplicates h t h^ / /tf-i/)

V Duplicates A
) 1 1 \

VI. Laboratory control samples A
VII. Sample result verification A Not reviewed for Level 2A validation.

VIII. Overall assessment of data Pr

IX. Field duplicates
Y FiolH hlankc V*

Note: A = Acceptable
N = Not provided/applicable 
SW = See worksheet

ND = No compounds detected 
R = Rinsate 
FB = Field blank

D = Duplicate 
TB = Trip blank 
EB = Equipment blank

Validated Samples: ** Indicates sample underwent Stage 4 validation

1 PC-123 11 M-96** 21 fb--r£ 31

2 PC-124 12 PC-54** 22’ MD-3 32

3 PC-125 13 M-48** 23 MD-4 33

4 PC-126 PC-71** 24 PC-124MS 34

5 PC-127*3^ 15 PC-72** 25 PC-124MSD 35

6 PC-128** 16 PC-73** 26 PC-124DUP 36

7 PC-129** 17 PC-37’* 27 FB-1 MS 37

8 PC-130** 18 M-23** 28 FB-1 MSD 38

9 PC-131** 19 M-95** 29 MD-3DUP 39

10 PC-132** 20 M-44** 30 40

Notes:

21107B6W.wpd



LOG
SDG#:

>(! oIlk
itiV:

VALIDATION FINDINGS CHECKLIST Page _(_
Reviewer:

2nd Reviewer;

r

Metflod:lnorqanics (6PA Method tcL

Was there contamination in the method blanks? It yes. please see the Blanks 
validation completeness worksheet.

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SOG? If no. indicate which matrix does not have an associated MS/MSO or 
MS/DUP. Sag t Water.

/

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPO) within the 75-125 QC limits? If the sample concentration exceeded the spare 

■ concentration by a factor of 4 or more, no action was taken. y

■Were the MS/MSO or duplicate relative percent differences (RPO) < 20% for 
■waters and < 35% for soil samples? A control limit of £ CROL(< 2X CROC far so?) 
■was used for samples that were < SX the CRtX. including when only one of the 
IduDScatesarnote valueswwe^SXfoeCROL. . ...... . ..............

/

WPS an CCS anaytzed for this SOG? ■""" : '■ '' " '""..

Was an LCS analyzed per extraction batch? /
Were the LC5 percent recoveries (%R) and retathre percent reference (RPO) 
within the 80-120% (85-115% for Method 300.0) QCSmits?

/

mm.
Were performance evaluation (P£) samples performed?

ntA/ewa fft^a

WETC-EPA.A/ version 1.0



LDC * "V H
SOG#: m

VAI IDATION FINDINGS CHECKLIST Page: ^ol__
Reviewer: V4«1

2nd Reviewer: ^/—

a Validation Area lves\1 No [ha~ Findlngs/Comments

Were Rl_s adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 1
Were detection limits < RL? j 1

Overall assessment o< data was lound to be acceptable. y

Field duplicate pairs were identified m this SOG.

Target analytes were detected in the field duplicates. 7

Field blanks were identified in this SOG. J
Target analytes were detected in the field blanks. J

WETC-EPA.IV version 1.0



LDC #:2dill 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:_!_of_L__
Reviewer’

2nd reviewer: /A-

Sample ID

pH <fDs}a F no3 no,, so, po, alk cn NH, TKN TOC CR®+

pH TDS Cl F NOs NO, SO, PO, ALK CH NH, TKN TOC 6^* ^

pH TDS Cl F NOs NOj SO, PO, ALK CIT NH, TKN TOC CFI*+

-Ai •yJ pH TDS Cl F N03 NOj SO, PO, ALK CN NH TKN TOC^Cf^

pH a F NOs NOj SO, PO, ALK CN NH TKN TOC CR8+
------------- pH TDS Cl F NO, NOj SO, PO, ALK CN NH TKN TOC CR8*

pH TDS a F N03 NOj SO, PO, ALK CN NH TKN TOC CR8*

pH TDS Cl F NO, NOj SO, PO, ALK CN NH TKN TOC CR8*

pH TDS Cl F NO, NO, SO, PO, ALK CN NH TKN TOC CR8*

pH TDS a F NO, NO, SO, PO, ALK CN NH TKN TOC CR8*

pH TDS a F NO, NO, SO, PO, ALK CN NH, TKN TOC CR8*

pH TDS a F NO, NO, SO, PO, ALK CN NH TKN TOC CR8*

pH TDS a F NO, NO, SO, PO, ALK CN NH TKN TOC CR8*

pH TDS a F NO, NO, SO, PO, ALK CN NH TKN TOC CR8*

pH TDS Cl F NO, NOj SO, PO, ALK CN NH TKN TOC CR8*

pH TDS Cl F NO, NO, SO, PO, ALK CN NH TKN TOC CR8*

pH TDS a F NO, NO, SO, PO, ALK CN NH TKN TOC CR8*

pH TDS a F NO, NO, SO, PO, ALK CN NH TKN TOC CR8* I

pH TDS a F NO, NO, SO, PO, ALK CN NH TKN TOC CR8* |

pH TOS « F NO, NOj SO, PO, ALK CN NH TKN TOC CR8*

pH TDS a F NO, NO, SO, PO, ALK CN NH TKN TOC CR8*

| pH TDS Cl F NO, NO, SO, PO, ALK CN NH TKN TOC CR8*

pH TDS a F NO, NO, SO, PO, ALK CN NH TKN TOC CR8*

pH TDS a F NO, NO, SO, PO, ALK CN NH TKN TOC CR8*

dH TDS a F NO. NO. SO. PO. ALK CN NH TKN TOC CR8*

Comments:

METHOOS.6



VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

LDC #:
SDG #:

Page:__I of f
Reviewer: W—

2nd reviewer:

All circled dates have exceeded the technical holding time.
N N/A Were all samples preserved as applicable to each method ?
N N/A Were all cooler temperatures within validation criteria?_____

Method: in t>
Parameters:

Technical holding time:

Sample ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

t1)
sr/'fhl m j

1 fo-v
vf> C -

'/I v").^ /•y /\ .. ....

HT.6



LDC# 21107B6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

mN NA Were field duplicate pairs identified in this SDG?
WnA Were target analytes detected in the field duplicate pairs?

Page:_(_of^/_
Reviewer:. '

2nd Reviewer:
f-

Analyte

Concentration (mg/L)
(£ 30)
RPD14 22

TDS 8270 8050 3

Perchlorate (ug/L) 468000 451000 4

Analyte

Concentration (mg/L)
(£ 30)
RPD18 23

TDS 5260 4720 11

Perchlorate (ug/L) 493000 514000 4

V:\FIELD DUPLICATES\FDJnorganic\21107B6.wpd
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LOG #: VH”*!
SDG #:

METHOD: Inorganics, Method

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification

Page:__l_of_J__
Reviewer: wi

2nd reviewer:
f

Please see qualifications below for all questions answered *N~. Not applicable questions are Wentffled as "N/A'.
Qi N N/A Have results been reported and calculated correctly?
M N N/A~ Are results within the calibrated range of the instruments?
Y)N N/aT Are all detection limits below the CRQL?

Compound (analyte) results for_________________ ' j___________________ reported with a positive detect were
recalculated and verified using the following equation:

Concentration = Recalculation:

’ T- a ^
0»oi ^

I j

. Sample IO Analyte

Reported
Coocerrtretfon

( )

CalcuUtod 
Concentration 
( >

Acceptable B
(Y/N) 8

1 (o <jli>4 t'dr/u')
,^0 f w ■Y j

*T# S £ll*> J/
1
|
I

v a. *4 (T&f i**-0 M---------- s—j-----------
U* CTWO -) ..J « ^ . /

-T»>- J/... _ >/ ^

■

Note:.
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LDC Report# 21107C6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

August 5, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 249779

Sample Identification

M-5A
M-6A
M-7B
M-5ADUP

V:\LOGIN\TRONOX\21107C6.TR2 1



Introduction

This data review covers 4 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section ill.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107C6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107C6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

M-6A Total dissolved solids 13 days 7 days J- (all detects)
UJ (all non-detects)

P

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

V:\LOGIN\TRONOX\21107C6.TR2 4



VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21107C6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 249779

SDG Sample Analyte Flag AorP Reason

249779 M-6A Total dissolved solids J- (all detects)
UJ (all non-detects)

P Technical holding times

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 249779

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 249779

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107C6.TR2 6



LDC #: 21107C6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 249779___________ Stage 2A
Laboratory: MWH Laboratories

Date:_3_Lk_ 
Page: > of v, 

Reviewer:
2nd Reviewer:

METHOD: (Analyte) Perchlorate (ERA Method 314.0L TDS (EPA Method 160.11 3 »a ^ m o

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Arp a (Tnmmpnts

1. Technical holding times Sampling dates: Sr 5" 1

Ha. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates tO f ^

V Duplicates A

VI. Laboratory control samples A U "S / s f\

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates
Y PifalH Hlankc

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-5A 11 21 31

2 M-6A ■ 12 22 32

3 M-7B 13 23 33

4 M-5ADUP 14 24 34

5 PFi 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21107C6W.wpd



LDCftmoac-*. VALIDATION FINDINGS WORKSHEET
SDG Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: v of - L 
Reviewer: ^-A J 

2nd reviewer: —-

Sample ID Matrix Parameter

\ CyJ pH fS^CI F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR^^Cao^

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

x - ^ pH fDS)CI F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

' H pH (m^CI F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

nw xns ri f ND. no. Rn pn. aik r.N- nh. tkn rnn rp6+

Comments:

METHODS.6



LDC#: 2_n o\c.t 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: v of \ 
Reviewer: MjP 

2nd reviewer: i ^

All circled dates have exceeded the technical holding time.
/V; N N/A Were all samples preserved as applicable to each method ? 
Nj N N/A Were all cooler temperatures within validation criteria?

Method: 1 G ° . \ 'T M2-.-TM oc

Parameters:

Technical holHina time-

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Oualifier

2, v ox (/ 3 ✓-1 s- J-I(A.T Ifi
CO,

HT.6



LDC Report# 21107D6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

August 5, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 249900 

Sample Identification

l-O
l-P
l-H
l-U
l-T
l-G
l-Q
l-F
l-N
l-E
l-M
l-D
l-C
l-S
l-L
l-R
l-B
l-AR
l-FDUP

V:\LOGIN\TRONOX\21107D6.TR2 1



Introduction

This data review covers 19 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107D6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107D6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

Sample EB-1 (from SDG 249949) was identified as an equipment blank. No contaminant 
concentrations were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB-1 8/5/09 Perchlorate
Total dissolved solids

255 ug/L
18 mg/L

All samples in SDG 249900

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

V:\LOGIN\TRONOX\21107D6.TR2 4



VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21107D6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 249900

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 249900

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 249900

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107D6.TR2 6



LDC #: 21107D6__________  VALIDATION COMPLETENESS WORKSHEET Date: > iu |o^
SDG #: 249900___________ Stage 2A Page: x of n
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer: \ A—^

METHOD: (Analvtet Perchlorate (ERA Method 314.0V TPS (ERAMethod 160.11

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: "S' \ -S' ^ o 1*

Ha. Initial calibration N

Mb. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates A

V Duplicates A I ’
VI. Laboratory control samples A /_ C. ^ I L. CN
VII. Sample result verification N

l

VIII. Overall assessment of data A

IX. Field duplicates IO
Y FiolH hlankc .S VA £ K - £.E.-\ (f»v~ 2^ M ^ ^ i-vH ^

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 l-O 11 l-M 21 31

2 l-P 12 l-D 22 32

3 l-H 13 l-C 23 33

4 l-U 14 l-S 24 34

5 l-T 15 l-L 25 35

6 l-G 16 l-R 26 36

7 l-Q 17 l-B 27 37

8 l-F 18 l-AR 28 38

9 l-N 19 l-FDUP 29 39

10 l-E 20 Pis 30 40

Notes:

21107D6W.wpd



LDC #1 1-\ \ p-y ^ VALIDATION FINDINGS WORKSHEET 
SDG oo Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of ^ 
Reviewer:

2nd reviewer: V >—

Samnle ID Matriy Pa ram afar

uJ pH fD^CI F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR^foTl^

pH TDS Cl F NO, NO, S04 PO, ALK CN' NH, TKN TOC CR6+

\£\ oJ pH (TDS) Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SOa P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SOa P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 POa ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, S04 P04 ALK CN' NH, TKN TOC CR6+

nH rns m f no. wn. so. pn. ai «■ nw- wh. rKW rnn r.R6+

Comments:

METHODS.6
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LDC Report# 21107E6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

August 5, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 249949

Sample Identification

l-AA
M-131
M-64
M-65
M-66
M-79
M-69
M-135
M-99
M-25
M-57A
M-37
EB-1
MD-5
EB-1 MS
EB-1 MSD

V:\LOGIN\TRONOX\21107E6.TR2 1



Introduction

This data review covers 16 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, and EPA 
SW 846 Method 7196 for Hexavalent Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107E6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107E6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

M-37
EB-1

Hexavalent chromium 31.75 hours 24 hours J- (all detects)
UJ (all non-detects)

P

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

Sample EB-1 was identified as an equipment blank. No contaminant concentrations were 
found in this blank with the following exceptions:

Sampling
Equipment Blank ID Date Analyte Concentration Associated Samples

EB-1 8/5/08 Perchlorate
Total dissolved solids

255 ug/L 
18 mg/L

l-AA
M-131
M-64
M-65
M-66
M-79
M-69
M-135
M-99
M-25
M-57A
M-37
MD-5

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified.

V:\LOGIN\TRONOX\21107E6.TR2 4



IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples M-65 and MD-5 were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte M-65 MD-5
RPD

(Limits)
Difference

(Limits) Flag AorP

Total dissolved solids 17500 mg/L 18300 mg/L 4 (<30) - - -

Perchlorate 1410000 ug/L 1400000 ug/L 1 (<30) - - -

V:\LOQIN\TRONOX\21107E6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 249949

SDG Sample Analyte Flag AorP Reason

249949 M-37 Hexavalent chromium J- (all detects) P Technical holding times
EB-1 UJ (all non-detects)

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 249949

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 249949

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107E6.TR2 6



LDC #: 21107E6__________  VALIDATION COMPLETENESS WORKSHEET Date: > [
SDG #: 249949___________ Stage 2A Page: > of <
Laboratory: MWH Laboratories Reviewer: ^ J>

2nd Reviewer: \r~-^

METHOD: (Analyte) Hexavalent Chromium (EPA SW846 Method 7196), Perchlorate (EPA Method 314.0), TDS (EPA 
Method ISO.iI-sa-^ j ______________________________ __________________________________________________

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 Sampling dates: I s- o ^

Ila. Initial calibration N
I

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates A ( Ms I AA y r>

V Duplicates lO \
VI. Laboratory control samples A t-c s I r_ f. 3. n

VII. Sample result verification N
\

VIII. Overall assessment of data A

IX. Field duplicates T> H + tM
Y PiolH hlanlrc ) £ 8 - I 5

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:
/\-^C A ^ t^

1 l-AA 11 M-57A 21 31

2 M-131 12 M-37 22 32

3 M-64 13 EB-1 23 33

4 M-65 14
tN

MD-5 24 34

5 M-66 15 EB-1 MS 25 35

6 M-79 16 EB-1 MSD 26 36

7 M-69 17 27 37

8 M-135 18 28 38

9 M-99 19 29 39

10 M-25 20 30 40

Notes:

21107E6W.wpd



LDC #:znaT- £0, 
SDG #: ^

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of t 
Reviewer: ^-A J 

2nd reviewer:

SarnplA ID MatriY Parampfpr

tyJ pH fD^Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR^fcT^^

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

tvJ pH f5§ Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOcCcR^) C^o^)

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

\ ^ ' 1 L (O pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH TDR rtl F ND. Kin. SO. PO. Al K nH’ NH„ TKN mn TP6*

Comments:

METHODS.6



LDC#: a 
SDG #:

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times Reviewer:

2nd reviewer:___

All circled dates have exceeded the technical holding time.
($ N N/A Were all samples preserved as applicable to each method ? 

N/A~ Were all cooler temperatures within validation criteria?

Method:

Parameters:

Technical holriinn time: 2- M

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

\ X % W 1 oS ■X 1 G. 1 Q?> U -A 1?

0^1.0
1 l

V s 1 08 ? 1 G <2^ l
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LDC# 21107E6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

Page: t of \ 
Reviewer: J?

2nd Reviewer: —.

NA Were field duplicate pairs identified in this SDG?
<Vn NA Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mg/L)
(530)
RPD4 14

TDS 17500 18300 4

Perchlorate (ug/L) 1410000 1400000 1

V:\FIELD DUPLICATES\FDJnorganic\21107E6.wpd



LDC Report# 21107F6

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

Laboratory Data Consultants, Inc.

Data Validation Report

2008 Annual Remedial Performance Sampling 

August 6, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 250101

Sample Identification

l-Z

l-V
M-67
M-74
M-73
M-88
M-12A
M-11
MD-1
EB-2
EB-2MS
EB-2MSD

V:\LOGIN\TRONOX\21107F6.TR2 1



Introduction

This data review covers 13 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, and EPA 
SW 846 Method 7196 for Hexavalent Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107F6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107F6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Sample Analyte

Total Time From 
Sample Collection 

Until Analysis

Required Holding Time 
From Sample Collection 

Until Analysis Flag AorP

M-12A Hexavalent chromium 33.75 hours 24 hours J- (all detects)
UJ (all non-detects)

P

M-11 Hexavalent chromium 33 hours 24 hours J- (all detects)
UJ (all non-detects)

P

MD-1 Hexavalent chromium 53.5 hours 24 hours J- (all detects)
R (all non-detects)

P

EB-2 Hexavalent chromium 35.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

Sample EB-2 was identified as an equipment blank. No contaminant concentrations were 
found in this blank with the following exceptions:

V:\lOGIN\TRONOX\21107F6.TR2 4



Sampling
DataEquipment Blank ID Concentration Associated SamplesAnalyte

9.8 ug/L8/6/08 Perchlorate

l-V
M-67
M-74
M-73
M-88
M-12A
M-11
MD-1

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples M-11 and MD-1 were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte M-11 MD-1
RPD

(Limits)
Difference

(Limits) Flag Aor P

Total dissolved solids 3260 mg/L 3200 mg/L 2 (£30) - - -

V:\LOGIN\TRONOX\21107F6.TR2 5



Concentration

Analyte M-11 MD-1
RPD

(Limits)
Difference

(Limits) Flag AorP

Perchlorate 43100 ug/L 43400 ug/L 1 (£30) - - -

V:\LOGIN\TRONOX\21107F6.TR2 6



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 250101

SDG Sample Analyte Flag AorP Reason

250101 M-12A Hexavalent chromium J- (all detects) P Technical holding times
M-11 UJ (all non-detects)
EB-2

250101 MD-1 Hexavalent chromium J- (all detects) P Technical holding times
R (all non-detects)

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 250101

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 250101

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107F6.TR2 7



LDC#: 21107F6__________  VALIDATION COMPLETENESS WORKSHEET Date: ^ k I ^
SDG #: 250101____________ Stage 2A Page: > of x
Laboratory: MWH Laboratories Reviewer: j

2nd Reviewer:

METHOD: (Analvtet Hexavalent Chromium (EPA SW846 Method 7196). Perchlorate (EPA Method 314.0L TDS (EPA 
Method 160.1| s> aa xa-h o <u ________________________________________________________________________________

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Arp a Comments

1. Technical holding times SoO Sampling dates: ■§ O o X

Ila. Initial calibration N

Mb. Calibration verification N

III. Blanks /V

IV Matrix Spike/Matrix Spike Duplicates A I /LA 5 f a-a s
V Duplicates i^-l

VI. Laboratory control samples A

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates 5 oJ ‘A l o
Y FialH hlankc 5 UJ e fS •- 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:
A-'CA.___v.x

1 l-Z 11 EB-2 21 31

2 l-l 12 EB-2MS 22 32

3 l-V • 13 EB-2MSD 23 33

4 M-67 14 24 34

5 M-74 15 25 35

6 M-73 16 26 36

7 M-88 17 27 37

8 M12A a* . i x A. 18 28 38

9 M44 aA - it 19 29 39

10 MD-1 20 30 40

Notes:

21107F6W.wpd



LDC #: 2 < > > p u VALIDATION FINDINGS WORKSHEET
SDG #:xxo i o> Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of
Reviewer: ^-A J1

2nd reviewer:

l ->

pH rbB> Cl F NO, NO, SO. PO^ ALK CN' NH, TKN TOC CR^

pH TPS Cl F NOa NO, SO^ PO^ ALK CN' NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO^ PO, ALK CN' NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO, PO„ ALK CN' NH, TKN TOC CR1

nH TDR HI F NO. Kin. RO PD. Al K PN' MH. TKN TOP. HR6*

Comments:

METH0DS.6



LDC#:xw 
SDG #: ~z-s-q t o \

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: \ of
Reviewer: ^ J

2nd reviewer:___ ^

All circled dates have exceeded the technical holding time. 
rY)N N/A Were all samples preserved as applicable to each method ? 
Y) N N/A~ Were all cooler temperatures within validation criteria?

Method:

Parameters:

Technical hnldinn time; 5- U\ Iwi

Samnie ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Ouaiifier

% ! c j V 1 ^ 1 ^ t •3- 1 (?

O's’-vs
' <&A

^ | (o 0^ * 1 ^ 1 (S\ 1

3.0

\ o % D% % W] (cSB. .s-L, 3- 1 R | ?

l\ S W 1 o* Lzs. ^ lvvS 3- | U31P

0>oS

1C)

i

i
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LDC# 21107F6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

Page: \ of 
Reviewer:

2nd Reviewer: l ^

C&N NA Were field duplicate pairs identified in this SDG? 
i V)N NA Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mg/L)
(130)
RPD9 10

IDS 3260 3200 2

Perchlorate (ug/L) 43100 43400 1

V:\FIELD DUPUCATES\FD_inorganic\21107F6.wpd



LDC Report# 21107G6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

August 6, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 250123

Sample Identification

M-92
M-97
M-31A
M-50
M-34
M-35
M-19
M-39
M-68
M-61
l-K
l-J

V:\LOGIN\TRONOX\21107G6.TR2 1



Introduction

This data review covers 12 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107G6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107G6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

Sample EB-2 (from SDG 250101) was identified as an equipment blank. No contaminant 
concentrations were found in this blank with the following exceptions:

Equipment Blank ID
Sampling

Date Analyte Concentration Associated Samples

EB-2 8/6/09 Perchlorate 9.8 ug/L All samples In SDG 250123

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

V:\LOGIN\TRONOX\21107G6.TR2 4



VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21107G6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 250123

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 250123

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 250123

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107G6.TR2 6



LDC #: 21107G6
SDG #: 250123

VALIDATION COMPLETENESS WORKSHEET Date^l.J.^
Stage 2A Page: i of \

Laboratory: MWH Laboratories Reviewer: jk j
2nd Reviewer: ^ ,

METHOD: (Analyte) Perchlorate (EPA Method 314.0L TPS (EPA Method 160.1^ s _____________________

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Arp a Cnmmpnts

I. Technical holding times A Sampling dates: "S' 0, d "g

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates /O ^ Oi S' <7 i :
V Duplicates kJ j 1

VI. Laboratory control samples A i-c.5. ( L~c^'S r~>

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates fO
Y Piolrl hlankc f- S> - A R - ■2- (-C—^ 2^0 i o i ^

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:
. i^.,, L-

1 M-92 11 l-K 21 31

2 M-97 12 l-J 22 32

3 M-31A 13 STS 23 33

4 M-50 14 24 34

5 M-34 • 15 25 35

6 M-35 16 26 36

7 M-19 17 27 37

8 M-39 • 18 28 38

9 M-68 • 19 29 39

10 M-61 20 30 40

Notes:

21107G6W.wpd



LDC#:^vo>6,i validation findings worksheet
SDG #: -^y-o \ x.?. Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of i 
Reviewer: J.

2nd reviewer: ^

Samnie ID WlatriY Pa ram eter

\ ~ \2- CO pH fD^CI F NO, NO, SO. PO. ALK ON' NH, TKN TOC CR6+^To^

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

nH TDR n F NO. NO. SO. PO. Al K ON" NH. TKN TOO OR6+

Comments:

METHODS.6
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LDC Report# 21107H6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

August 7, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 250139

Sample Identification

M-87
M-70
M-71
M-72
M-38
M-22A
M-89
M-17A
M-115
M-14A
M-36
M-84
M-10
MD-2
M-100
M-17ADUP
M-84MS
M-84MSD

V:\UOGIN\TRONOX\21107H6.TR2 1



Introduction

This data review covers 18 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, and EPA 
SW 846 Method 7196 for Hexavalent Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107H6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107H6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

MD-2 Total dissolved solids 43 days 7 days J- (all detects) P
R (all non-detects)

M-36 Hexavalent chromium 30.5 hours 24 hours J- (all detects) P
UJ (all non-detects)

M-84 Hexavalent chromium 31 hours 24 hours J- (all detects) P
MD-2 UJ (all non-detects)

M-10 Hexavalent chromium 29.5 hours 24 hours J- (all detects) P
UJ (all non-detects)

M-100 Hexavalent chromium 31.25 hours 24 hours J- (all detects) P
UJ (all non-detects)

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V:\LOGIN\TRONOX\21107H6.TR2 4



V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

Vili. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples M-84 and MD-2 were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte M-84 MD-2
RPD

(Limits)
Difference

(Limits) Flag A or P

Hexavalent chromium 0.065 mg/L 0.070 mg/L 7 (<30) - - -

Total dissolved solids 1210 mg/L 958 mg/L 23 (<30) - - -

Perchlorate 9360 ug/L 9260 ug/L 0 (<30) - - -

V:\LOGIN\TRONOX\21107H6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 250139

Aor P ReasonSample Analyte

Technical holding timesTotal dissolved solids J- (all detects)
R (all non-detects)

250139 MD-2

Technical holding timesM-36
M-84
M-10
MD-2
M-100

Hexavalent chromium J- (all detects)
UJ (all non-detects)

250139

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 250139

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 250139

No Sample Data Qualified in this SDG
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LDC #: 21107H6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 250139___________ Stage 2A
Laboratory: MWH Laboratories

Date: ^ ( o I ^ 
Page: i of \ 

Reviewer: A
2nd Reviewer: v ^

METHOD: tAnalvte) Hexavalent Chromium (EPA SW846 Method 7196). Perchlorate (EPA Method 314.0). TDS (EPA 
Method 160.1| s x-s h o N_________________________________________________________________________________

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Area Cnmmants

1. Technical holding times SoJ Sampling dates: T 1 O K

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates A Z Ka S 1 M 1 1^> ^

V Duplicates A
>—1 I-1—1 1

VI. Laboratory control samples A LC( /- <• s
VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates -Su \ - i i_ + l *-v
Y FickIH hlankc

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:
/Vi i, X—

1 M-87 11 M-36 21 31

2 M-70 12 M-84 22 32

3 M-71 13 M-10 23 33

4 M-72 14 MD-2 ^ . 24 34

5 M-38 15 M-100 25 35

6 M-22A 16 M-17ADUP 26 36

7 M-89 17 M-84MS 27 37

8 M-17A 18 M-84MSD 28 38

9 M-115 19 PB 29 39

10 M-14A 20 30 40

Notes:

21107H6W.wpd



LDC #: VALIDATION FINDINGS WORKSHEET
SDG #: vs-v Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of a 
Reviewer: J

2nd reviewer: ^

V - \ o

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR1

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR1

pH TDS Cl F NO, NO, SCL PCL ALK CN~ NH, TKN TOC CR*

nH ms rt f Nin. Nin, sn. pn. ai k cm- mh, tkni xor r.R6*

Comments:

METHODS.6



LDC #:xuq-vui 
SDG #.' Xy-o i x. Qt

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: \ of__y_
Reviewer: <rA,J. 

2nd reviewer: ^

All circled dates have exceeded the technical holding time.
N N/A Were all samples preserved as applicable to each method ? 

( VMM N/A Were all cooler temperatures within validation criteria?

Method: Iw. o . \ J 5 M Z-\ 4 O M- \4 L*

Parameters: T 3

Technical hnlriinn time;

Samnie ID
Sampling

riate
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

| I'V | 0'S (si 3-[^| ?

i\ 's 1 > 1 oS S" / "S 03 (3o i -S* 3- / | i511 V
O iss-v

12. ^ 1 1 ? I S' ] (sn. I.

IHS>

13 * )> 1 o* If / s ) u°». s- 1

ISI>

v K \ T 'slot (s\ u 'A l

ISS>

\ 3 | s 8 oS (^\. i S’ l

o~vh g 1H s->

l

l

l

{

l
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LDC# 21107H6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

Page: i of \ 
Reviewer:

2nd Reviewer: \ ^-

(^N NA Were field duplicate pairs identified in this SDG? 
i.y)N NA Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mg/L)
(130)
RPD12 14

Hexavalent Chromium 0.065 0.070 7

TDS 1210 958 23

Perchlorate (ug/L) 9360 9260 1

V:\FIELD DUPLICATES\FD_inorganic\21107H6.wpd



LDC Report# 2110716

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

August 11, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 250388

Sample Identification

ART-1
ART-2
ART-3
ART-4
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9
PC-99R2/R3DUP
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Introduction

This data review covers 18 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107I6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107I6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits with the 
following exceptions:

LCS ID 
(Associated 
Samples) Analyte

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag Aor P

LCS3
(PC-120)

Perchlorate 129.0 (75-125) - - J+ (all detects) P

V:\LOGIN\TRONOX\21107I6.TR2 4



VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21107I6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 250388

SDG Sample Analyte Flag AorP Reason

250388 PC-120 Perchlorate J+ (all detects) P Laboratory control 
samples (%R)

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 250388

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 250388

No Sample Data Qualified in this SDG

V:\UOGIN\TRONOX\21107I6.TR2 6



LDC #: 2110716 
SDG #: 250388

VALIDATION COMPLETENESS WORKSHEET
Stage 2A

Date:^

Laboratory. MWH Laboratories

METHOD: (Analyte! Perchlorate (ERA Method 314.0L TPS (EPA Method 160.1 s aa z.x h ocA

Page: \ of n 
Reviewer:

2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Arp a rtnmments

1. Technical holding times A Sampling dates: ^ N O S

Ha. Initial calibration N

lib. Calibration verification N

III. Blanks A
IV Matrix Spike/Matrix Spike Duplicates /O

V Duplicates A \ '

VI. Laboratory control samples SoJ LC-.S j c_( s

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates so
Y PiolH Hlankc to

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 ART-1 11 PC-117 21 31

2 ART-2 12 PC-118 22 32

3 ART-3 13 PC-119 23 33

4 ART-4 14 PC-120 24 34

5 ART-7 15 PC-121 25 35

6 ART-8 16 PC-133 26 36

7 PC-99R2/R3 17 ART-9 27 37

8 PC-115R 18 PC-99R2/R3DUP 28 38

9 PC-116R 19 ?1S 29 39

10 SF-1 20 30 40

Notes:

21107l6W.wpd



LDC#: «. VALIDATION FINDINGS WORKSHEET
SDG #:^£om Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of t 
Reviewer: J

2nd reviewer: t,—

Ramplp ID MatriY Paramafpr

l-\"V C^) pH ifeci F NO, NO, SO. PO. ALK CN‘ NH, TKN TOC CR* (£7=^)

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

\ 1 L>J pH fc&> Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

nH rns m f wn. nfl srv pn. ai k tm- nh_ tkn Ton r.R6+

Comments:

METH0DS.6
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LDC Report# 21107J6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

August 13, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 250906 

Sample Identification

H-28A

V:\LOGIN\TRONOX\21107J6.TR2 1



Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107J6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107J6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

V:\LOGIN\TRONOX\21107J6.TR2 4



IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21107J6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 250906

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 250906

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 250906

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107J6.TR2 6



LDC #: 21107J6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 250906___________ Stage 2A
Laboratory: MWH Laboratories

Date: ^ l c, I 
Page: \ of \ 

Reviewer:
2nd Reviewer: i ^^

METHOD: (Analyte) Perchlorate (EPA Method 314.0), TDS (EPA Method 160.11 cs aa o c.^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Comments

1. Technical holding times A Sampling dates: 'S 1 ' S. \ O 'B

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates A
V Duplicates t—)

VI. Laboratory control samples A L. 5 1 <_ f rs

VII. Sample result verification N
I

VIII. Overall assessment of data A

IX. Field duplicates to
Y Fiolrl hlankc to

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment-blank

Validated Samples:
_.. V.

1 H-28A 11 21 31

2 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21107J6W.wpd



LDC# 2^V3> validation findings worksheet
sdg#: Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of t 
Reviewer: J

2nd reviewer: \

ID MatriY Paramatar

\ (O pH |S^CI F NO, NO, SO, PO, ALK ON' NH, TKN TOC CR6+/Ca^^)

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH rns m f n<~l nd. sn. pn. ai k p.m- nh_ tkn top pr6+

Comments:
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LDC Report# 21107K6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

August 11 through August 14, 2008 

July 28, 2009 

Water

Wet Chemistry 

Stage 4

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 251027

Sample Identification

PC-55
PC-58
PC-56
PC-60
PC-59
PC-62
PC-68
PC-97
PC-86
PC-90
PC-91
PC-17
PC-18
ARP-1
PC-134
PC-135
PC-122
ARP-6B
ARP-5A
ARP-4A

MW-K4
MW-K5
PC-53
PC-103
PC-98R
M-87
L-635
L-637
PC-55MS
PC-55MSD
PC-55DUP
PC-18DUP
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Introduction

This data review covers 32 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, and EPA 
SW 846 Method 7196 for Hexavalent Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

V:\LOGIN\TRONOXV21107K6.T24 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107K6.T24 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when 
applicable.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions:

DUP ID
(Associated Samples) Analyte RPD (Limits) Difference (Limits) Flag AorP

PC-55DUP Total dissolved solids 13.7 (<10) _ J (all detects) A
(PC-55) UJ (all non-detects)

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits with the 
following exceptions:

V:\LOGIN\TRONOX\21107K6.T24 4



LCS ID 
(Associated 
Samples) Analyte

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag Aor P

LCS
(PC-55)

Total dissolved solids 77.4 (80-114) - - J- (all detects)
UJ (all non-detects)

P

VII. Sample Result Verification

All sample result verifications were acceptable.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21107K6.T24 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 251027

SDG Sample Analyte Flag AorP Reason

251027 PC-55 Total dissolved solids J (all detects) A Duplicate sample
UJ (all non-detects) analysis (RPD)

251027 PC-55 Total dissolved solids J- (all detects) P Laboratory control
UJ (all non-detects) samples (%R)

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 251027

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 251027

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107K6.T24 6



LDC #: 21107K6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 251027___________ Stage 4
Laboratory: MWH Laboratories

METHOD: (Analvte) Perchlorate (EPA Method 314.0V TDS CERA Method 160.1/SM2540C)

Date: 
Page:J_of 

Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Arp a ftnmmpnts

i. Technical holding times A Sampling dates: & /\\

Ila. Initial calibration /V
Mb. Calibration verification A-

III. Blanks A
IV Matrix Spike/Matrix Spike Duplicates h /Wt*ni / M-vAlo
V Duplicates w

VI. Laboratory control samples

VII. Sample result verification A
VIII. Overall assessment of data A-

IX. Field duplicates hi
Y PiolH Hlonlrc h/

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 PC-55 11 PC-91 21 MW-K4 31 PC-55DUP

2 PC-58 12 PC-17 22 MW-K5 32 PC-18DUP

3 PC-56 13 PC-18 23 PC-53 33 \M

4 PC-60 14 ARP-1 24 PC-103 34

5 PC-59 15 PC-134 25 PC-98R 35

6 PC-62 16 PC-135 26 M-87 36

7 PC-68 17 PC-122 27 L-635 37

8 PC-97 18 ARP-6B 28 L-637 38

9 PC-86 19 ARP-5A 29 PC-55MS 39

10 PC-90 20 ARP-4A 30 PC-55MSD 40

Notes:.

21107K6W.wpd



LOG
SDG#:

VALIDATION FINDINGS CHECKLIST Page J_nf'J—
Reviewer:

2nd Reviewer: _^

Method:lnorganics (EPA Method OnM}—^

Validation Area j Y*s | No NA Findings/Convnents

WETC-EPAIV version 1.0



LDC * MlOV-k 
SDG»:

VAI inATION FINDINGS CHECKLIST Page: ^~of
Reviewer: H*1

2nd Reviewer:
P

| Validation Area iIves, No NA Findings/Comments jj
... :

Wore RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? I

Were detection limits < RL7 j 1

WETC-CPAIV version 1.0



LDC #:Ml Y4° 
SDG

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

Page:
Reviewer:

2nd reviewer:

of
Un

All circled methods are applicable to each sample.

Sample ID Parameter -----

1 pH (TDs}ci F N03 NOz SO, PO, ALK 01^ NHj TKN TOC CRa+\ 05 A j

pH TDS Cl F NOa N02 SO, PO, ALK CN- NH, TKN TOC CR8*

^ V| pH TDS Cl F NO, NOz SO, PO, ALK Ctf NH, TKN TOC CR9+

PhItOS^I F NO, N02 SO, PO, ALK CN NH, TKN TOC CR°"
1

pH TDS Cl F NOs N02 SO, PO, ALK CN’ NH, TKN TOC CR8+

pH TDS Cl F NO, N02 SO, PO, ALK CH NH, TKN TOC CR9*

pH TDS a F NO, NO, SO, PO, ALK CH NH, TKN TOC CR8*

pH TDS Cl F NO, N02 SO, PO, ALK CH NH, TKN TOC CR°+

pH TDS Cl F NOa NO, SO, PO, ALK CH NH, TKN TOC CR84

pH TDS a F NO, N02 SO, PO, ALK CH NH, TKN TOC CR84

pH TDS a F NO, N02 SO, PO, ALK CH NH, TKN TOC CR84

pH TDS « F NO, N02 SO, PO, ALK CH NH, TKN TOC CR84

pH TDS a F NO, NO, SO, PO, ALK CH NH, TKN TOC CR84

pH TDS a F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR84

pH TDS Cl F NO, N02 SO, PO, ALK CN" NH, TKN TOC CR84

pH TDS Cl F NO, N02 SO, PO, ALK CH NH, TKN TOC CR84

pH TDS Cl F NO, N02 SO, PO, ALK CIsT NH, TKN TOC CR84

pH TDS a F NO, NQ2 SO, PO, ALK CIT NH, TKN TOC CR84

pH TDS a F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR84

pH TDS a F NO, NO, SO, P04 ALK Ctf NH, TKN TOC CR84

pH TDS a F NO, NO, SO, PO, ALK CN- NH, TKN TOC CR84

pH TDS Cl F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR84

pH TDS a F NO, N02 SO, PO, ALK CfT NH, TKN TOC CR84

pH TDS a F NO, NO, SO, PO, ALK CN- NH, TKN TOC CR84

OH TDS a F NO, NO, SO, PO, ALK CN" NH. TKN TOC CR84

Comments:

METH0DS.6
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LDC 
SOG #: -Alo^|

METHOD: Inorganics, Method

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page .. __
Reviewer: 

2nd reviewer:

Please see qualifications below tor all questions answered *N~. Not applicable questions are Identified as *N/a~.
\t\ N N/A Have results been reported and calculated correctly?

N N/A Are results within the calibrated range of the instruments?
V) N N/A Are all detection limits below the CRQL?

Compound (analyte) results for________ ( > |__________________ reported with a positive detect were
rocalculatod and vorifiod using the following equation:

Concentration ■ Recafcutation:

^!
-

Pr% /vo _

■

# Sample 10 An*(yt«

R«p<Mt«d
Cooc«nU«Uofi

( )

Calculated
Concentration
( i

iAccaptabla 1
(Y/N)

1 1 ULJ>y y

^ 1 -

X li ( V

1
----------- *—--------- -

'mo m ^ c /
1

/ / /

1 ^
f |

1 *1 2,5 O 01^ c / |
s f / /

f'

.

Note:

necALc.6



LDC Report# 21107L6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

August 18, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 251181 

Sample Identification

ART-6
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Introduction

This data review covers one water sample listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107L6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107L6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits with the 
following exceptions:

V:\LOGIN\TRONOX\21107L6.TR2 4



LCS ID 
(Associated 
Samples) Analyte

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag A or P

LCS1
(All samples in
SDG 251181)

Total dissolved solids 125.7 (80-114) “ " J+ (all detects) P

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21107L6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 251181

SDG Sample Analyte Flag A or P Reason

251181 ART-6 Total dissolved solids J+ (all detects) P Laboratory control 
samples (%R)

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 251181

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 251181

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107L6.TR2 6



LDC #: 21107L6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 251181___________ Stage 2A
Laboratory: MWH Laboratories

Date: ^ | u 
Page: ' of \ 

Reviewer:
2nd Reviewer: __

METHOD: (Analyte) Perchlorate (EPA Method 314.0). TPS (EPA Method 160.ljsAA3.T-i q ^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area Comment*;

I. Technical holding times A Sampling dates: "S' l 'S | o ^

Ha. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates nJ

V Duplicates K) 1 ’

VI. Laboratory control samples i— c ^ \ l_c s

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates IO
Y PiolH hlankc iO

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 ART-6 11 21 31

2 ?%> 12 22 32

3 13 23 33

4 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21107L6W.wpd



LDC VALIDATION FINDINGS WORKSHEET
SDG #:_^£jaxi Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: v of 
Reviewer:

2nd reviewer:

Sample ID Matriy Parameter

\ uJ pH Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6*

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

nH rns m f nd. wn. sn. pn. ai k c.n- nh. tkn rnr: r:R6+

Comments:

METHODS.6
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LDC Report# 21107M6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

September 8, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 253362

Sample Identification

ART-1
ART-2
ART-3
ART-4
ART-6
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9
PC-116RDUP

V:\LOGIN\TRONOX\21107M6.TR2 1



Introduction

This data review covers 19 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107M6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107M6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

ART-7 Total dissolved solids 11 days 7 days J- (all detects)
UJ (all non-detects)

P

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

V:\LOGIN\TRONOX\21107M6.TR2 4



VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21107M6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 253362

SDG Sample Analyte Flag AorP Reason

253362 ART-7 Total dissolved solids J- (all detects)
UJ (all non-detects)

P Technical holding times

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 253362

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 253362

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107M6.TR2 6



LDC#: 21107M6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 253362___________ Stage 2A Page: , of x
Laboratory: MWH Laboratories Reviewer: <A--t

2nd Reviewer: —"

METHOD: (Analyte) Perchlorate (EPA Method 314.0). TDS (EPA Method 160.1 U *a

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatinn Area (Tnmments

1. Technical holding times 3 Sampling dates: °\ 1 T ^ o 'X

Ha. Initial calibration N

lib. Calibration verification N

III. Blanks /X

IV Matrix Spike/Matrix Spike Duplicates

V Duplicates A
l

VI. Laboratory control samples A L- 1 t_ 3 v-,

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates O
Y PiolH hiankc iO

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:
A-<-a ......

1 ART-1 11 SF-1 21 31

2 ART-2 12 PC-117 22 32

3 ART-3 13 PC-118 23 33

4 ART-4 14 PC-119 24 34

5 ART-6 15 PC-120 25 35

6 ART-7 ' 16 PC-121 26 36

7 ART-8 17 PC-133 27 37

8 PC-99R2/R3 18 ART-9 28 38

9 PC-115R 19 PC-116RDUP 29 39

10 PC-116R 20 ?B> 30 40

Notes:

21107IVI6W.wpd



LDC#:ja^3^w VALIDATION FINDINGS WORKSHEET
SDG #: a-rs* o. Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of 
Reviewer: J

2nd reviewer: a /-

pH TDS Cl F NO, NO, Sq PO, ALK CN~ NH, TKN TOC CR'

pH TDS Cl F NO, NO, Sq PO. ALK CN' NH, TKN TOC CR'

pH TDS Cl F NO, NO, SO. PO, ALK CN~ NH, TKN TOC CR'

pH TDS Cl F NO, NO, SOA PO, ALK CN' NH, TKN TOC CR1

pH TDS Cl F NO, NO, Sq PO^ ALK CN' NH, TKN TOC CR1

pH TDS Cl F NO, NO, Sq PO, ALK CN~ NH, TKN TOC CR'

nH ms Ol F KID- MD. SO. PD. AI K P.KT MH. TKN TDP. PR6*

Comments:

METHODS.6



LDC u
SDG #:

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page:_iaf_x_
Reviewer:

2nd reviewer:__ ^

All circled dates have exceeded the technical holding time.
(V^N N/A Were all samples preserved as applicable to each method ?

Method: k. n . \ 1 ^ ^>C _

Parameters:
(

T^3

Technical hnlriinn time: ^ cUn,

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

^ | ^ loft ^ 1 ^ | oX (11 0-1uj Ip\ l

HT.6



LDC Report# 21107N6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 2008 Annual Remedial Performance Sampling

Collection Date: September 8 through September 11, 2008

LDC Report Date: July 10, 2009

Matrix: Water

Parameters: Wet Chemistry

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 253834

Sample Identification

M-87 ARP-5A
PC-98R ARP-6B
PC-86 PC-53
PC-90 PC-103
PC-56 MWK-5
PC-58
PC-59
PC-60
PC-62
PC-68
PC-91
PC-97
PC-17
PC-18
PC-55
L-635
L-637
MWK-4
ARP-1
ARP-4A

V:\LOGIN\TRONOX\21107N6.TR2 1



Introduction

This data review covers 25 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107N6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107N6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

ARP-1 Total dissolved solids 13 days 7 days J- (all detects)
UJ (all non-detects)

P

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

V:\LOGIN\TRONOX\21107N6.TR2 4



VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21107N6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 253834

SDG Sample Analyte Flag AorP Reason

253834 ARP-1 Total dissolved solids J- (all detects)
UJ (all non-detects)

P Technical holding times

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 253834

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 253834

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107N6.TR2 6



LDC #: 21107N6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 253834___________ Stage 2A
Laboratory: MWH Laboratories

Date: t- 
Page:_ _of_

Reviewer: A
2nd Reviewer:

METHOD: (Analvte) Perchlorate (ERA Method 314.0V TPS (ERA Method 160.1[ j

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Area Comment*;

1. Technical holding times Sampling dates: °\ 3

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates K-i
V Duplicates

f

VI. Laboratory control samples A c-c_s 1

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates (O
Y FiolH hlanlvc sJ

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-87 11 PC-91 21 ARP-5A 31

2 PC-98R 12 PC-97 22 ARP-6B 32

3 PC-86 13 PC-17 23 Pe=83 Pc. -s-? 33

4 PC-90 14 PC-18 24 PC-103 34

5 PC-56 15 PC-55 25 MWK-5 35

6 PC-58 16 L-635 26 PS 36

7 PC-59 17 L-637 27 37

8 PC-60 18 MWK-4 28 38

9 PC-62 19 ARP-1 ' 29 39

10 PC-68 20 ARP-4A 30 40

Notes:

21107N6W.wpd



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

LDC \ o iO 
SDG

All circled methods are applicable to each sample.

Page: \ of m 
Reviewer:

2nd reviewer:

Samplp ID Matriv Paramatar

\ - 2-5T pH fD^CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH IDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN* NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

r>H TDR n F NO. NID. RD. PD. Al K HM' MW. TKN TOH r.R6+

Comments:

METHODS.6



LDC
SDG #:±S3_tx“ir

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: y of 1 
Reviewer: <rA J 

2nd reviewer:

All circled dates have exceeded the technical holding time.
(V^N N/A Were all samples preserved as applicable to each method ? 
(Y) N N/A~ Were all cooler temperatures within validation criteria?

Method: 10 O . \ O <_

Parameters:

Technical holriinn time: 5

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Oualifier

\°\ <=\ j 2-1- | £>i A A-1 u a 1 P
1

:i

HT.6



LDC Report# 2110706

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

October 13, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 256589

Sample Identification

ART-1 ART-1 DUP
ART-2
ART-3
ART-4
ART-6
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9
ART-1 MS
ART-1 MSD

V:\LOGIN\TRONOX\21107O6.TR2 1



Introduction

This data review covers 21 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107O6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107O6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Total dissolved solids 6.0 mg/L ART-4

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

V:\LOGIN\TRONOX\2110706.TR2 4



VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits with the 
following exceptions:

LCS ID 
(Associated 
Samples) Analyte

LCS
%R (Limits)

LCSD
%R (Limits)

RPD
(Limits) Flag A or P

LCS1
(ART-1
ART-2
ART-3
ART-6
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9)

Total dissolved solids 125.7 (80-114) J+ (all detects) P

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21107O6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 256589

SDG Sample Analyte Flag AorP Reason

256589 ART-1
ART-2
ART-3
ART-6
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9

Total dissolved solids J+ (all detects) P Laboratory control 
samples (%R)

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 256589

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 256589

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107O6.TR2 6



LDC #: 2110706__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 256589___________ Stage 2A
Laboratory: MWH Laboratories

Date: > U l o 
Page: v of \ 

Reviewer: <AA 
2nd Reviewer: \

METHOD: (Analvte) Perchlorate tEPA Method 314.0). TDS (EPA Method 160.1 j 3 cp ^

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: l o \ ^ o 'S

Ila. Initial calibration N

Mb. Calibration verification N

III. Blanks

IV Matrix Spike/Matrix Spike Duplicates /\ V AA S / AA s J J^> --v./?
V Duplicates A

l » 1 r V, \

VI. Laboratory control samples (_C 3 | L S r'i

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates |A
Y Fiolrl Nankc

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:
is W

1 ART-1 11 SF-1 21 ART-1 DUP 31

2 ART-2 12 PC-117 22 32

3 ART-3 13 PC-118 23 33

4 ART-4 14 PC-119 24 34

5 ART-6 15 PC-120 25 35

6 ART-7 16 PC-121 26 36

7 ART-8 17 PC-133 27 37

8 PC-99R2/R3 18 ART-9 28 38

9 PC-115R 19 ART-1 MS 29 39

10 PC-116R 20 ART-1 MSD 30 40

Notes:

21107O6W.wpd



LDC#:_iii*>o<. VALIDATION FINDINGS WORKSHEET
SDG #: xru .yvs Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer: J

2nd reviewer: \j—

SamnlA ID MatriY Parampf-pr

\-\T> pH -foS) Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+
—^------*------3--------------- L—*------------------------ "---------^ ------ -------

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

UJ pH TDS Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

OL \ pH fD^ Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH Tns r.l F ND. NO. SD. PO Al K P.M' NH. TKN TOP PR6+

Comments:
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LDC Report# 21107P6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

October 14 through October 15, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 257010

Sample Identification

M-87
PC-98R
PC-86
PC-90
PC-56
PC-58
PC-59
PC-60
PC-62
PC-68
MW-K4
ARP-1
ARP-4A
ARP-5A
ARP-6B
PC-53
PC-103
MW-K5
PC-91
PC-97

PC-17
PC-18
PC-55
L-635
L-637
PC-86MS
PC-86MSD
PC-60DUP

V:\LOQIN\TRONOX\21107P6.TR2 1



Introduction

This data review covers 28 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107P6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107P6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag A or P

PC-98R Total dissolved solids 8 days 7 days J- (all detects) P
PC-86
PC-90
PC-56
PC-58
PC-60
PC-62
PC-68
ARP-1
PC-91
PC-97
PC-17
PC-18
PC-55
L-635
L-637

UJ (all non-detects)

PC-59 Total dissolved solids 11 days 7 days J- (all detects)
UJ (all non-detects)

P

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

No field blanks were identified in this SDG.

V:\UOGIN\TRONOX\21107P6.TR2 4



IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21107P6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 257010

SDG Sample Analyte Flag AorP Reason

257010 PC-98R
PC-86
PC-90
PC-56
PC-58
PC-59
PC-60
PC-62
PC-68
ARP-1
PC-91
PC-97
PC-17
PC-18
PC-55
L-635
L-637

Total dissolved solids J- (all detects)
UJ (all non-detects)

P Technical holding times

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 257010

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 257010

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107P6.TR2 6



LDC#: 21107P6__________  VALIDATION COMPLETENESS WORKSHEET Date:-* ^
SDG #: 257010___________ Stage 2A Page: « of \
Laboratory: MWH Laboratories Reviewer: A-x

2nd Reviewer: a

METHOD: (Analyte) Perchlorate (EPA Method 314.0). TDS (EPA Method 160.11 3 m, ,o, _____________________

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlatinn Area (Tnmmnnt.c

1. Technical holding times 3 Sampling dates: \o\iA - t o 1 t ^ \ T

Ila. Initial calibration N
^ \ ^

lib. Calibration verification N

III. Blanks A
IV Matrix Spike/Matrix Spike Duplicates A Z AA S 1 A'x s ^ 1 Tb
V Duplicates A

1 1 \ ^

VI. Laboratory control samples A t- $ / c c.

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates kJ
Y Fle&lrl hlsmkc kJ

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-87 11 MW-K4 21 PC-17 • 31

2 PC-98R 12 ARP-1 ■ 22 PC-18 - 32

3 PC-86 • 13 ARP-4A 23 PC-55 • 33

4 PC-90 - 14 ARP-5A 24 L-635 34

5 PC-56 ’ 15 ARP-6B 25 L-637 35

6 PC-58 ' 16 PC-53 26 PC-86MS 36

7 PC-59 ' ‘ 17 RG463 ? C - \ Oi 27 PC-86MSD 37

8 PC-60 ' 18 MW-K5 28 PC-60DUP 38

9 PC-62 • 19 PC-91 ' 29 39

10 PC-68 • 20 PC-97 - 30 40

Notes:

21107P6W.wpd



LDC#:ino%?c VALIDATION FINDINGS WORKSHEET
SDG #: ^>0 \ o Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of 
Reviewer: J

2nd reviewer: ^/\

JEaiaffletar.

pH TDS Cl F NO, NO, Sq PO, ALK CN' NH, TKN TOC CR'

pH TDS Cl F NO, NO, SO. PO, ALK CN~ NH, TKN TOG CR(

pH TDS Cl F NO, NO, SO, PO, ALK CN~ NH, TKN TOC CR1

nH TOR Cl F Nin, MD, .QO. PD. Al K C.hl~ MH. TR-M TDC ftR6+

Comments:

METHODS.6



LDO 3- \ \ o ^ V 
SDG #: 3-s> o v o

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: \ of__\
Reviewer:

2nd reviewer:

All circled dates have exceeded the technical holding time.
(ff) N N/A Were all samples preserved as applicable to each method ? 
,y^j_N/A_Wereall_co^ validation criteria?

Method: 1 Ca O . \ ^ / A A-i H o-i_

Parameters: T 5

Technical holdinn time:

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier

ID . 1 O I 1 H(o? /o 1 >-1- los C ? cke-1 !■ ^ J~i U3 I f5

t 2- . \°\ - 3L-T-
-------1----------- l 1 I

/ o 1 1 H 1 X /o / ^ / ( l \ ? A l------ 1 • * 1 ^— --- (-------1------ i i

HT.6



LDC Report# 21107Q6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

November 3, 2008 

July 14, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 258290 

Sample Identification

l-AR l-NMSD
1-0 
l-P 
l-H 
l-U 
I-I 
l-G 
l-Q 
l-F 
l-N 
l-E 
l-M 
l-D 
l-C 
l-S 
l-L 
l-R 
l-B
l-ARDUP
l-NMS

V:\LOGIN\TRONOX\21107Q6.TR2 1



Introduction

This data review covers 21 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107Q6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGlN\TRONOX\21107Q6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

Sample FB-1 (from SDG 258305) was identified as a field blank. No contaminant 
concentrations were found in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

V:\LOGIN\TRONOX\21107Q6.TR2 4



IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21107Q6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 258290

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 258290

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 258290

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107Q6.TR2 6



LDC#: 21107Q6__________  VALIDATION COMPLETENESS WORKSHEET Date:^ U/on
SDG #: 258290___________ Stage 2A Page:_L_of_v_
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer: t.—X

METHOD: (Analyte) Perchlorate (EPA Method 314.0V TPS (EPA Method 160.i|^aa ^-hoc-A______________________

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Validation Arp a rtommants

I. Technical holding times A Sampling dates: \ \ \ 5 o 2

Ila. Initial calibration N
\

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates A ( AAs/A-Asrv, l Tb,. ^

V Duplicates A l i—f

VI. Laboratory control samples A

VII. Sample result verification N

Vlll. Overall assessment of data A

IX. Field duplicates
Y Fialrt hlanlrc M O FB-\ (

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:
^4~—

1 l-AR 11 l-E 21 l-NMSD 31

2 l-O 12 l-M 22 32

3 l-P 13 l-D 23 33

4 l-H 14 l-C 24 34

5 l-U 15 i-S 25 35

6 l-T 16 l-L 26 36

7 l-G 17 l-R 27 37

8 l-Q 18 l-B 28 38

9 l-F 19 l-ARDUP 29 39

10 l-N 20 l-NMS 30 40

Notes:

21107Q6W.wpd



LDC ca c_
SDG #: i-So

VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of L 
Reviewer: J

2nd reviewer: ^

Ramnle ID MatriY Paramptar

l -u pH fB^CI F NO, NO, SO, PO, ALK CN’ NH, TKN TOC OR6* (C^^)

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

l°\ pH fD$ Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

2-0 'T-V L\J pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH rns r.i f nd. Kin. sn. pn. ai k r.w- wh. tkn xnr: nR6+

Comments:

METH0DS.6



LDC Report# 21107R6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

November 3, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 258305

Sample Identification

PC-123
PC-124
PC-125
PC-126
PC-127
PC-128
PC-131
PC-132
FB-1
M-96
PC-54
l-AA
M-66
M-65
M-64
MD-3
M-95
PC-125DUP
M-95MS
M-95MSD
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Introduction

This data review covers 20 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, and EPA 
SW 846 Method 7196 for Hexavalent Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationA^alidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107R6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\UOGIN\TRONOX\21107R6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

M-95 Hexavalent chromium 31.25 hours 24 hours J- (all detects)
UJ (all non-detects)

P

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

Sample FB-1 was identified as a field blank. No contaminant concentrations were found 
in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

V:\LOGIN\TRONOX\21107R6.TR2 4



VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples PC-128 and MD-3 were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte PC-128 MD-3
RPD

(Limits)
Difference

(Limits) Flag AorP

Total dissolved solids 5620 mg/L 5400 mg/L 4 (<30) - - -

Perchlorate 187000 ug/L 231000 ug/L 21 (<30) - - -

V:\LOGIN\TRONOX\21107R6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 258305

SDG Sample Analyte Flag AorP Reason

258305 M-95 Hexavalent chromium J- (all detects)
UJ (all non-detects)

P Technical holding times

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 258305

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 258305

No Sample Data Qualified in this SDG

V:\UOGIN\TRONOX\21107R6.TR2 6



LDC #: 21107R6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 258305___________ Stage 2A
Laboratory: MWH Laboratories

Date: -3- (s j 
Page: i of \ 

Reviewer: AA 
2nd Reviewer: V7 '

METHOD: (Analvtet Hexavalent Chromium (EPA SW846 Method 7196). Perchlorate (EPA Method 314.0V TDS (EPA 
Method 160.1^ a^ 2.s:^oc. _̂____________ ________________________________________________

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 3t.» Sampling dates: \ \ 5, ! O 'S

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates A ( KS\S l s l

V Duplicates A 1

VI. Laboratory control samples A L o 3 1 <L r. S
VII. Sample result verification N

Vlll. Overall assessment of data A

IX. Field duplicates ^oJ Lt, * i U
Y FiolH hlankc Ki r>

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:
/Vtyi .. I—

1 PC-123 11 PC-54 21 31

2 PC-124 12 l-AA 22 32

3 PC-125 13 M-66 23 33

4 PC-126 14 M-65 24 34

5 PC-127 15 M-64 25 35

6 PC-128 * 16 MD-3^ 26 36

7 PC-131 17 M-95 ' 27 37

8 PC-132 18 PC-125DUP 28 38

9 FB-1 19 M-95MS 29 39

10 M-96 20 M-95MSD 30 40

Notes:

21107R6W.wpd



LDCfrzno^ VALIDATION FINDINGS WORKSHEET
SDG #: s qt- Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of 
Reviewer: J

2nd reviewer: \/^~

Ramplp in MatriY Parameter

l ~ 1 'o pH ifD^CI F NO, NO, SO. PO. ALK ON' NH, TKN TOC CR6+fc7o^

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

t__ ) pH fDS) Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOCfCR^

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

\ ^ CO pH (fD§) Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

1 A - 2^0 L^J pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC^CR5^------------------------ *------<------s------51-------------- —*--------------- V 
pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN" NH, TKN TOC CR6+

nH rns Dl F ND. NO. SO. PO. Al K ONT MH. TKN TOO OR6+

Comments:
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LDC#:mo><u. VALIDATION FINDINGS WORKSHEET Page: , of v
SDG #:jzs*±os Technical Holding Times Reviewer: J

2nd reviewer:

All circled dates have exceeded the technical holding time.
(Y) N N/A Were all samples preserved as applicable to each method ? 
^ N N/A~ Were all cooler temperatures within validation criteria?

Method:

Parameters:

Technical hnlriinn time! >2 lA U^i

Samnle ID
Sampling

Hate
Analysis

Hate
Analysis

Hate
Analysis

Hate
Analysis

Hate
Analysis

Hate Qualifier

U \5 1 OS l M | 0?

—
/ a-1 cat If

\ ' 
l 2- \ X.

HT.6



LDC# 21107R6 VALIDATION FINDINGS WORKSHEET Page ^oL^.
SDG#:See Cover Field Duplicates Reviewer:

2nd Reviewer:
Inorganics, Method See Cover

(T) N NA Were field duplicate pairs identified in this SDG?
Y)N NA Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mg/L)
(130)
RPD6 16

TDS 5620 5400 4

Perchlorate (ug/L) 187000 231000 21

V:\FIELD DUPLICATES\FD_inorganic\21107R6.wpd



LDC Report# 21107S6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 2008 Annual Remedial Performance Sampling

Collection Date: November 4, 2008

LDC Report Date: July 10, 2009

Matrix: Water

Parameters: Wet Chemistry

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 258410

Sample Identification

PC-129 EB-1 MS
PC-130 EB-1 MSD
PC-71 M-131MS
PC-72
PC-73
M-44
PC-37
M-48
MD-4
M-57A
EB-1
M-131
M-79
M-69
M-135
M-25
M-37
M-99
M-44DUP
M-57ADUP

M-131 MSD
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Introduction

This data review covers 24 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, and EPA 
SW 846 Method 7196 for Hexavalent Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOQIN\TRONOX\21107S6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107S6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag Aor P

EB-1 Hexavalent chromium 80 hours 24 hours J- (all detects)
R (all non-detects)

P

M-37 Hexavalent chromium 75 hours 24 hours J- (all detects)
R (all non-detects)

P

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

Sample EB-1 was identified as an equipment blank. No contaminant concentrations were 
found in this blank.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

V:\LOQlN\TRONOX\21107S6.TR2 4



VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples PC-71 and MD-4 were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte PC-71 MD-4
RPD

(Limits)
Difference

(Limits) Flag AorP

Total dissolved solids 8650 mg/L 7960 mg/L 8 (<30) - - -

Perchlorate 577000 ug/L 457000 ug/L 19 (£30) - - -

V:\LOGIN\TRONOX\21107S6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 258410

SDG Sample Analyte Flag AorP Reason

258410 EB-1
M-37

Hexavalent chromium J- (all detects)
R (all non-detects)

P Technical holding times

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 258410

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 258410

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107S6.TR2 6



LDC #: 21107S6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 258410___________ Stage 2A
Laboratory: MWH Laboratories

Date: t- W 
Page: \ of n 

Reviewer:
2nd Reviewer: \r—^

METHOD: (Analyte) Hexavalent Chromium (ERA SW846 Method 7196), 
Method 160.1| ^ ^ o ________________________________________

Perchlorate (EPA Method 314.0). TPS (EPA

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Arp a nnmmpnts

I. Technical holding times Sampling dates: \ \ \ “-A \ O ^

Ha. Initial calibration N
\ \

Mb. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates A ( A A "n / AA A rs I Tb
V Duplicates A

1 ^ 1 ' \

VI. Laboratory control samples A Los / Oo.-c

VII. Sample result verification N
!

VIII. Overall assessment of data A

IX. Field duplicates ■- h +
Y PiolH hlankc |0 Ci 0 -- \ \

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 PC-129 1~1 EB-1 21 EB-1 MS 31

2 PC-130 12 M-131 22 EB-1MSD 32

3 PC-71 13 M-79 23 M-131 MS 33

4 PC-72 14 M-69 24 M-131MSD 34

5 PC-73 15 M-135 25 35

6 M-44 16 M-25 26 36

7 PC-37 17 M-37 27 37

8 M-48 18 M-99 28 38

9 MD-4^ 19 M-44DUP 29 39

10 M-57A 20 M-57ADUP 30 40

Notes:

21107S6W.wpd



LDC #: z. u u VALIDATION FINDINGS WORKSHEET Page: v of t
SDG #: j^j2±ip Sample Specific Analysis Reference Reviewer: J

2nd reviewer: —■
All circled methods are applicable to each sample. ~

pH TPS Cl F NO, NO, SO^ PO. ALK CN' NH, TKN TOC CR1

pH TPS Cl F NO, NO, SO^ PO^ ALK CN~ NH, TKN TOC CR'

pH TPS Cl F NO, NO, SO, PO. ALK CN~ NH, TKN TOC CR1

nH Tn.c; r.i f nd. Kin, so. pn ai k hni- mh. tkn tdc cr

Comments:

METHODS.6



LOO ^ VALIDATION FINDINGS WORKSHEET 
Technical Holding TimesSDG #: 2-r » 41 o

Page: \ of \ 
Reviewer: <h J. 

2nd reviewer:

II circled dates have exceeded the technical holding time.
S) N N/A Were all samples preserved as applicable to each method ?

^ Y>l N/A Were all cooler temperatures within validation criteria?

Method:

Parameters:

Technical holriinn time! 2. >4

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Onalifier

\\ t\ \ 4 1 0'S (>SO L^r J-kl P

U 1 4 1 0'S iv \>) oX\.... ' •
\ \ oo

\ 1 %M"
IH04

.......... ............. 1 ;■

;

i

HT.6



LDC# 21107S6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

Page: l of l 
Reviewer:

2nd Reviewer:' i>—

Y)N NA 
NA

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mg/L)
(530)
RPD3 9

TDS 8650 7960 8

Perchlorate (ug/L) 577000 475000 19

V:\FIELD DUPLICATES\FDJnorganic\21107S6.wpd



LDC Report# 21107T6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

November 5, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 258563

Sample Identification

M-92 MD-1
M-97
M-31A
M-52
M-50
M-34
M-35
M-19
M-39
M-68
M-61
l-K
l-J
l-Z
l-l
l-V
M-84
M-10
EB-2
M-11
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Introduction

This data review covers 21 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, and EPA 
SW 846 Method 7196 for Hexavalent Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.
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The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

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\TRONOX\21107T6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag A or P

M-84 Hexavalent chromium 50.5 hours 24 hours J- (all detects) P
R (all non-detects)

M-10 Hexavalent chromium 47.25 hours 24 hours J- (all detects) P
UJ (all non-detects)

EB-2 Hexavalent chromium 52 hours 24 hours J- (all detects) P
R (all non-detects)

M-11 Hexavalent chromium 49.75 hours 24 hours J- (all detects) P
MD-1 R (all non-detects)

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks with the following exceptions:

Method Blank ID Analyte Concentration

PB (prep blank) Total dissolved solids 14 mg/L M-92
M-97
l-K
W
l-Z
l-l
l-V
MD-1

Associated Samples

V:\LOGIN\TRONOX\21107T6.TR2 4



Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified.

Sample EB-2 was identified as an equipment blank. No contaminant concentrations were 
found in this blank with the following exceptions:

Sampling
Equipment Blank ID Date Analyte Concentration Associated Samples

EB-2 11/5/08 Perchlorate 
Hexavalent chromium

127 ug/L 
0.017 mg/L

M-92
M-97
M-31A
M-52
M-50
M-34
M-35
M-19
M-39
M-68
M-61
l-K
l-J
l-Z
l-l
l-V
M-84
M-10
M-11
MD-1

Sample concentrations were compared to concentrations detected in the field blanks as 
required by the QAPP. No sample data was qualified with the following exceptions:

Sample Analyte
Reported

Concentration
Modified Final 
Concentration

M-92 Perchlorate 884 ug/L 884J+ ug/L

M-84 Hexavalent chromium 0.056 mg/L 0.056J+ mg/L

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

V:\LOQIN\TRONOX\21107T6.TR2 5



VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples M-11 and MD-1 were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte M-11 MD-1
RPD

(Limits)
Difference

(Limits) Flag AorP

Hexavalent chromium 3.38 mg/L 3.58 mg/L 6 (<30) - - -

Total dissolved solids 3520 mg/L 3620 mg/L 3 (<30) - - -

Perchlorate 50400 ug/L 48900 ug/L 3 (<30) - - -

V:\LOGIN\TRONOX\21107T6.TR2 6



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 258563

SDG Sample Analyte Flag A or P Reason

258563 M-10 Hexavalent chromium J- (all detects)
UJ (all non-detects)

P Technical holding times

258563 M-84 Hexavalent chromium J- (all detects) P Technical holding times
EB-2 R (all non-detects)
M-11
MD-1

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 258563

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 258563

SDG Sample Analyte
Modified Final 
Concentration Aor P

258563 M-92 Perchlorate 884J+ ug/L A

258563 M-84 Hexavalent chromium 0.056J+ mg/L A

V:\LOGIN\TRONOX\21107T6.TR2 7



LDC #: 21107T6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 258563___________ Stage 2A
Laboratory: MWH Laboratories

Date: i I^
Page: > of_^

Reviewer:
2nd Reviewer:

METHOD: (Analvte) Hexavalent Chromium (EPA SW846 Method 7196V Perchlorate (EPA Method 314.0L TDS (EPA 
Method 160.113 aa xsm a ________________________________________________________________________________

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Area (Tommants

I. Technical holding times Sampling dates: t \ \ -3" ^ o X

Ila. Initial calibration N

Mb. Calibration verification N

III. Blanks

IV Matrix Spike/Matrix Spike Duplicates A 2 a-s-s-M' o

V Duplicates A

VI. Laboratory control samples A (_ c . s I / r S rs

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates ' Z o -t :2_ \
Y FiolH hlankc I,.') (^S -- 1^

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-92 • 11 M-61 21 MD-1 • 31

2 M-97 ‘ 12 l-K - 22 VK 32

3 M-31A 13 l-J 23 33

4 M-52 14 l-Z 24 34

5 M-50 15 l-l • 25 35

6 M-34 16 l-V . 26 36

7 M-35 17 M-84 27 37

8 M-19 18 M-10 28 38

9 M-39 19 EB-2 29 39

10 M-68 20 M-11 30 40

Notes:
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LDC #: i-< \ o>-r VALIDATION FINDINGS WORKSHEET
SDG #\±x±£kl. Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \
Reviewer: J

2nd reviewer:

pH TDS Cl F NO, NO, SOA POA ALK CN" NH, TKN TOC CR1

pH TDS Cl F NO, NO, SO, PO, ALK CNT NH, TKN TOC CR1

pH TDS Cl F NO, NO, SO. PO, ALK CN~ NH, TKN TOC CR1

pH TDS Cl F NO, NO, SO, PO, ALK CN~ NH, TKN TOC CR1

nH TPS n F NO- NO. RO. PD. AI K P.M' NH, TKN TDn HR6*

Comments:
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LDCqt-t o 
SDG

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times Reviewer: -a J 

2nd reviewer.

All circled dates have exceeded the technical holding time.
C't) N N/A Were all samples preserved as applicable to each method ? 
vSn N/A Were all cooler temperatures within validation criteria?_________

Method: "4 V^\ o

Parameters:

Technical holriinn time:
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LDC# 211Q7T6 VALIDATION FINDINGS WORKSHEET
SDG#:See Cover Field Duplicates

Inorganics, Method See Cover

Page: \ of <
Reviewer:

2nd Reviewer: \

NA Were field duplicate pairs identified in this SDG?
<y)n NA Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mg/L)
(5 30)
RPD20 21

Hexavalent Chromium 3.38 3.58 6

TDS 3520 3620 3

Perchlorate (ug/L) 50400 48900' 3

V:\FIELD DUPLICATES\FD_inorganic\21107T6.wpd



LDC Report# 21107U6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

November 6, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 258623

Sample Identification

M-67
M-133
M-74
M-73
M-88
M-87
M-70
M-71
M-72
M-38
M-36
M-12A
M-100
M-22A
M-89
M-17A
MD-2
M-100MS
M-100MSD
MD-2DUP
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Introduction

This data review covers 20 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids, EPA Method 314.0 for Perchlorate, and EPA 
SW 846 Method 7196 for Hexavalent Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107U6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107U6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

M-36 Hexavalent chromium 29.5 hours 24 hours J- (all detects)
UJ (all non-detects)

P

M-12A Hexavalent chromium 30 hours 24 hours J- (all detects) P
MD-2 UJ (all non-detects)

M-100 Hexavalent chromium 29.75 hours 24 hours J- (all detects)
UJ (all non-detects)

P

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were 
within QC limits.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.
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VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples M-12A and MD-2 were identified as field duplicates. No contaminant 
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte M-12A MD-2
RPD

(Limits)
Difference

(Limits) Flag AorP

Hexavalent chromium 13.7 mg/L 14.7 mg/L 7 (<30) - - -

Total dissolved solids 8100 mg/L 7950 mg/L 2 (<30) - - -

Perchlorate 289000 ug/L 288000 ug/L 0 (<30) - - -
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2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 258623

SDG Sample Analyte Flag AorP Reason

258623 M-36 Hexavalent chromium J- (all detects) P Technical holding times
M-12A UJ (all non-detects)
M-100
MD-2

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 258623

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 258623

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107U6.TR2 6



LDC #: 21107U6__________  VALIDATION COMPLETENESS WORKSHEET Date: > I? io^
SDG #: 258623___________ Stage 2A Page: v of i
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer:

METHOD: (Analvtet Hexavalent Chromium (EPA SW846 Method 7196L Perchlorate (EPA Method 314.QV TDS (EPA 
Method 160.1| 5 ^ t-x^aq C\__________________________________________________________________________________

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Area rtnmmnnts

I. Technical holding times Sampling dates: \ \ \ C Q\

Ila. Initial calibration N

Mb. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates A t A./\ g I Aa y ^ I vO .o
V Duplicates A i

VI. Laboratory control samples A I C-r,T
VII. Sample result verification N

I

VIII. Overall assessment of data A

IX. Field duplicates ^ - I 2- •* \ Tv

Y FiolH hlankc fvJ

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-67 11 M-36 21 T5? 31

2 M-133 12 . M-m^ 22 32

3 M-74 ’ 13 ' M-100 23 33

4 M-73 * 14 - M-22A 24 34

5 M-88 ' 15 M-89 25 35

6 M-87 16 M-17A 26 36

7 M-70 17 ’ MD-2^ 27 37

8 M-71 18 M-100MS 28 38

9 M-72 19 M-100MSD 29 39

10 M-38 20 MD-2DUP 30 40

Notes:

21107U6W.wpd



LDC #: <. VALIDATION FINDINGS WORKSHEET
SDG #: Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of i 
Reviewer: ^Aj 

2nd reviewer: \ A y

SamnlA ID MatriY ParamAtAr

l ~W pH lf5^ Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN’ NH, TKN TOC CR6+

ix-\m,a uJ pH Cl F NO, NO, SO. PO. ALK CN’ NH, TKN TOC (6r^) ('OU^

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC (CR®^

pH TDS Cl F NO, NO, SO. PO. ALK CN‘ NH, TKN TOC CR6+

pH (fDS> Cl F NO, NO, SO. PO. ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

nH rns ni f Kin. Nin. sn. pn. ai k nN- mh. tkm rnn nR6+

Comments:
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LDC #:_L±l±Vu 
SDG #: 2.cr > i_3

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page:_ 
Reviewer:, 

2nd reviewer:

of \

A|J circled dates have exceeded the technical holding time.
(y)n N/A Were all samples preserved as applicable to each method ? 
Y) N N/A Were all cooler temperatures within validation criteria?

Method:

Parameters:

Technical holdinn time: «2- M

Samnle ID
Sampling

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date
Analysis

date Qualifier
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LDC# 211071)6 VALIDATION FINDINGS WORKSHEET Page:^_of_j_
SDG#:See Cover Field Duplicates Reviewer: <-AJ

2nd Reviewer: \^~/^
Inorganics, Method See Cover

C^N NA Were field duplicate pairs identified in this SDG?
OHvI NA Were target analytes detected in the field duplicate pairs?

Analyte

Concentration (mg/L)
(£30)
RPD12 17

Hexavalent Chromium 13.7 14.7 7

IDS 8100 7950 2

Perchlorate (ug/L) 289000 288000 0
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LDC Report# 21107V6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

November 7, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 258639 

Sample Identification

M-76
M-75
M-115
M-14A
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Introduction

This data review covers 4 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107V6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
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IX. Field Duplicates

No field duplicates were identified in this SDG.
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2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 258639

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 258639

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 258639

No Sample Data Qualified in this SDG
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LDC #: 21107V6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 258639___________ Stage 2A
Laboratory: MWH Laboratories

Date: > [ r l o-s
Page: ' of v

Reviewer:
2nd Reviewer:

METHOD: tAnalvte) Perchlorate (EPA Method 314.0L TPS (EPA Method 160.ll 3^

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: i v \ T- \ 0 S'

Ila. Initial calibration N

Mb. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates I CA l^ A S •<—1 X: —^

V Duplicates /—1
-j » ^

VI. Laboratory control samples A / 1 1 . r
VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates KJ
Y FiolH hlanW-c r-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 M-76 11 21 31

2 M-75 12 22 32

3 M-115 13 23 33

4 M-14A 14 24 34

5 15 25 35

6 16 26 36

7 17 27 37

8 18 28 38

9 19 29 39

10 20 30 40

Notes:

21107V6W.wpd



LDC #: X', 0> vt„ VALIDATION FINDINGS WORKSHEET
SDG #: Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of i 
Reviewer: J

2nd reviewer: \ r-—^

Samnle ID MatriY Parameter

1-4 uJ pH fo^CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR^^T^T^

pH IDS Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK ON' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6t

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nw Tns r.i f wn. wn. sn. pn ai k cm- mh. tkm rnc cr6+

Comments:

METHODS.6



LDC Report# 21107W6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

November 10, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 258779

Sample Identification

ART-1
ART-2
ART-3
ART-4
ART-6
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9
ART-3DUP

V:\LOGIN\TRONOX\21107W6.TR2 1



Introduction

This data review covers 19 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107W6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107W6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

V:\LOGIN\TRONOX\21107W6.TR2 4



IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21107W6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 258779

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 258779

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 258779

No Sample Data Qualified in this SDG

V:\LOGIN\TRONOX\21107W6.TR2 6



LDC #: 21107W6__________  VALIDATION COMPLETENESS WORKSHEET Date: ^[*\^
SDG #: 258779___________ Stage 2A Page: i of <
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer: t/v__/

METHOD: (Analyte) Perchlorate (EPA Method 314.0V TDS (EPA Method 160.l\ ^ k ____________________

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valiriatirm Arp a (Tnmmpnts

I. Technical holding times A Sampling dates: \ \ I r o \ o ^

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks A

IV Matrix Spike/Matrix Spike Duplicates KJ \ V^P
V Duplicates A

VI. Laboratory control samples A i— 3 1 c- c-. ±
VII. Sample result verification N

l

VIII. Overall assessment of data A
IX. Field duplicates sJ
y FiolH Nankc K-)

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 ART-1 11 SF-1 21 31

2 ART-2 12 PC-117 22 32

3 ART-3 13 PC-118 23 33

4 ART-4 14 PC-119 24 34

5 ART-6 15 PC-120 25 35

6 ART-7 16 PC-121 26 36

7 ART-8 17 PC-133 27 37

8 PC-99R2/R3 18 ART-9 28 38

9 PC-115R 19 ART-3DUP 29 39

10 PC-116R 20 T>S 30 40

Notes:

21107W6W.wpd



LDC VALIDATION FINDINGS WORKSHEET
SDG #: Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of L 
Reviewer; ^-A J 

2nd reviewer: \ ^ ^

Sample ID MatriY Parameter

tyJ pH ife Cl F NO, NO, SO, PO^ ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+

(__ ) pH #DS)CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH rns r.i f nd. Kin. Rn. pn. ai k nw- nfl tkn Ton r.R6+

Comments;

METHODS.6



LDC Report# 21107X6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 2008 Annual Remedial Performance Sampling

Collection Date: November 10 through November 13, 2008

LDC Report Date: July 10, 2009

Matrix: Water

Parameters: Wet Chemistry

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 259063

Sample Identification

M-87 PC-97
PC-98R PC-18
PC-86 PC-55
PC-90 L-635
PC-56 L-637
PC-58 PC-58DUP
PC-59
PC-60
PC-62
PC-68
PC-122
MW-K4
ARP-1
ARP-4A
ARP-5A
ARP-6B
PC-53
PC-103
MW-K5
PC-91

V:\LOGIN\TRONOX\21107X6.TR2 1



Introduction

This data review covers 26 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data EvaluationAfelidation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107X6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107X6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP

PC-58 Total dissolved solids 9 days 7 days J- (all detects)
UJ (all non-detects)

P

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Method Blank ID

PB (prep blank)

Analyte

Total dissolved solids

Concentration Associated Samples

14 mg/L MW-K4
ARP-1
ARP-4A
ARP-5A
ARP-6B
PC-53
PC-103
MW-K5
PC-55
L-635

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified.

No field blanks were identified in this SDG.

V:\LOGIN\TRONOX\21107X6.TR2 4



IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.

V:\LOGIN\TRONOX\21107X6.TR2 5



2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 259063

SDG Sample Analyte Flag Aor P Reason

259063 PC-58 Total dissolved solids J- (all detects)
UJ (all non-detects)

P Technical holding times

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 259063

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 259063

No Sample Data Qualified in this SDG

V:\LOQIN\TRONOX\21107X6.TR2 6



LDC#: 21107X6__________  VALIDATION COMPLETENESS WORKSHEET Date:>/r/*
SDG #: 259063___________ Stage 2A Page: > of '
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer: L----- -

METHOD: (Analyte) Perchlorate (EPA Method 314,0), TDS (EPA Method 160. l| s ^ h q ^ N

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

Valirlatinn Area Comments

I. Technical holding times -ScJ Sampling dates: v \ l o

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks SkjJ

IV Matrix Spike/Matrix Spike Duplicates ^ tbu.p
V Duplicates /\

\

VI. Laboratory control samples A l—C-'S l

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates f—>
Y Piolrt hlanWc

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-87 11 PC-122 21 PC-97 31

2 PC-98R 12 MW-K4 • 22 PC-18 32

3 PC-86 13 ARP-1 23 PC-55 • 33

4 PC-90 14 ARP-4A 24 L-635 • 34

5 PC-56 15 ARP-5A 25 L-637 35

6 PC-58 ' 16 ARP-6B ’ 26 PC-58DUP 36

7 PC-59 17 PC-53 • 27 37

8 PC-60 18 PC-103 • 28 38

9 PC-62 19 MW-K5 - 29 39

10 PC-68 20 PC-91 30 40

Notes:

21107X6W.wpd



LDC#:txxo^v. VALIDATION FINDINGS WORKSHEET
SPG #: o Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer: J

2nd reviewer:

Ramnlp ID WlatriY Parameter

\-2-5 pH 1(9^ Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH IDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

" 2—■'{j? pH (fDS>CI F NO, NO, SO, PO, ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK ON' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN‘ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Ci F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CRS+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+ .

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6+

nH rns n f Kin. wn. rd. pn. ai k nw nih. tkn rnr nR6+

Comments:
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LDC <«
SDG #: 2-^*1 o

VALIDATION FINDINGS WORKSHEET 
Technical Holding Times

Page: \ of n 
Reviewer: xr-A^t 

2nd reviewer: -Vs-

All circled dates have exceeded the technical holding time.
(YD N N/A Were all samples preserved as applicable to each method ?
<y) N N/A Were all cooler temperatures within validation criteria?______

Method: t t. . \ -5 *

Parameters: TO S'

Technical holriinn time:

Samnle ID
Sampling

date

—l-------

Analysis
date

Analysis
date

Analysis
date

Analysis
date

Analysis
date Qualifier

(~f> " \ \ o J off 1 ^ 11 \ 1 CS-I 0? J-/ua | P
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LDC Report# 21107Y6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix:

Parameters: 

Validation Level: 

Laboratory:

2008 Annual Remedial Performance Sampling 

December 8 through December 9, 2008 

July 10, 2009 

Water

Wet Chemistry 

Stage 2A

MWH Laboratories, Inc.

Sample Delivery Group (SDG): 261012

Sample Identification

ART-1
ART-2
ART-3
ART-4
ART-6
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
SF-1
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9
ART-1 DUP

V:\LOGIN\TRONOX\21107Y6.TR2 1



Introduction

This data review covers 19 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per ERA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and ERA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107Y6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.

V:\LOGIN\TRONOX\21107Y6.TR2 3



I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Total dissolved solids 36 mg/L ART-1
ART-2
ART-3
ART-4
ART-6
ART-7
ART-8
PC-99R2/R3
PC-115R
PC-116R
PC-117
PC-118
PC-119
PC-120
PC-121
PC-133
ART-9

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified.

No field blanks were identified in this SDG.

V:\LOGIN\TRONOX\21107Y6.TR2 4



IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.
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2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 261012

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 261012

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 261012

No Sample Data Qualified in this SDG
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LDC#: 21107Y6__________  VALIDATION COMPLETENESS WORKSHEET Date:^ (vl
SDG #: 261012___________ Stage 2A Page: \ of '
Laboratory: MWH Laboratories Reviewer:

2nd Reviewer: —

METHOD: (Analvtel Perchlorate (ERA Method 314.0V TDS (EPA Method 160.l| o

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatinn Area Cnmmants

I. Technical holding times A Sampling dates: ~

Ha. Initial calibration N

lib. Calibration verification N

III. Blanks

IV Matrix Spike/Matrix Spike Duplicates KJ

V Duplicates A

VI. Laboratory control samples A L-C.S /

VII. Sample result verification N

VIII. Overall assessment of data A

IX. Field duplicates /O
Y FiolH hlonkc nJ

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:
A—

1 ART-1 11 SF-1 21 31

2 ART-2 12 PC-117 22 32

3 ART-3 13 PC-118 23 33

4 ART-4 14 PC-119 24 34

5 ART-6 15 PC-120 25 35

6 ART-7 16 PC-121 26 36

7 ART-8 17 PC-133 27 37

8 PC-99R2/R3 18 ART-9 28 38

9 PC-115R 19 ART-1 DUP 29 39

10 PC-116R 20 30 40

Notes:
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LDC #: xmo>ni> validation findings worksheet
SPG #: \ o\i. Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page: \ of \ 
Reviewer: J

2nd reviewer: ^

Ramnlf> ID WlatriY Parampf-pr

uJ pH fB^CI F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR^fcTc^i

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH tB^)CI F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

nH TDR n F MD. Kin. SO. PD. AI K P.N' NH. TKN TOP. PR6+

Comments:
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LDC Report# 21107Z6

Laboratory Data Consultants, Inc. 

Data Validation Report

Project/Site Name: 2008 Annual Remedial Performance Sampling

Collection Date: December 8 through December 11, 2008

LDC Report Date: July 10, 2009

Matrix: Water

Parameters: Wet Chemistry

Validation Level: Stage 2A

Laboratory: MWH Laboratories, Inc.

Sample Delivery Group (SDG): 261275

Sample Identification

M-87 PC-91
PC-98R PC-97
PC-86 PC-17
PC-90 PC-18
PC-56 PC-55
PC-58 L-635
PC-59 L-637
PC-60
PC-62
PC-68
PC-122
MW-K4
ARP-1
ARP-4A
ARP-5A
ARP-6B
ARP-7
PC-53
PC-103
MW-K5
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Introduction

This data review covers 27 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA Method 160.1 and Standard 
Method 2540C for Total Dissolved Solids and EPA Method 314.0 for Perchlorate.

This review follows a modified outline of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) and the EPA 
Region 9 Superfund Data Evaluation/Validation Guidance, NDEP guidance (May 2006) 
as there are no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature.

Blank results are summarized in Section III.

Field duplicates are summarized in Section IX.

Raw data were not reviewed for this SDG. The review was based on QC data.

V:\LOGIN\TRONOX\21107Z6.TR2 2



The following are definitions of the data qualifiers:

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported.

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported.

U Indicates the compound or analyte was analyzed for but not detected at or above 
the stated limit.

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required.
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I. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration data were not reviewed for Stage 2A.

b. Calibration Verification

Calibration verification data were not reviewed for Stage 2A.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions:

Method Blank ID Analyte Concentration Associated Samples

PB (prep blank) Total dissolved solids 6 mg/L ARP-1
PC-18
PC-55

Sample concentrations were compared to concentrations detected in the method blanks 
as required by the QAPP. No sample data was qualified.

No field blanks were identified in this SDG.

IV. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) analyses specified for 
the samples in this SDG, and therefore matrix spike analyses were not performed for this 
SDG.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG.

V:\LOGIN\TRONOX\21107Z6.TR2 4



VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VII. Sample Result Verification

Raw data were not reviewed for this SDG.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

No field duplicates were identified in this SDG.
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2008 Annual Remedial Performance Sampling
Wet Chemistry - Data Qualification Summary - SDG 261275

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 261275

No Sample Data Qualified in this SDG

2008 Annual Remedial Performance Sampling
Wet Chemistry - Field Blank Data Qualification Summary - SDG 261275

No Sample Data Qualified in this SDG
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ipc #: 21107Z6__________  VALIDATION COMPLETENESS WORKSHEET
SDG #: 261275___________ Stage 2A
Laboratory: MWH Laboratories

Date: > U ( ^
Page: \ of__i.

Reviewer:
2nd Reviewer:

METHOD: (Analvte) Perchlorate (EPA Method 314.0L TDS (EPA Method 160.1] a_.ru j. ^

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets.

ValiHatirm Area (Tnmments

1. Technical holding times A Sampling dates: \ x 1 V L O’?

Ila. Initial calibration N

lib. Calibration verification N

III. Blanks

IV Matrix Spike/Matrix Spike Duplicates O Ir V,—

V Duplicates lO \ '

VI. Laboratory control samples /X L-C- 1 L c- ^

VII. Sample result verification N
I

VIII. Overall assessment of data A

IX. Field duplicates lO
Y FiolH hlnnkc

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

1 M-87 11 PC-122 21 PC-91 31

2 PC-98R 12 MW-K4 22 PC-97 32

3 PC-86 13 ARP-1 • 23 PC-17 33

4 PC-90 14 ARP-4A 24 PC-18 • 34

5 PC-56 15 ARP-5A 25 PC-55 • 35

6 PC-58 16 ARP-6B 26 L-635 36

7 PC-59 17 ARP-7 27 L-637 37

8 PC-60 18 PC-53 28 'PS 38

9 PC-62 19 PC-103 29 39

10 PC-68 20 MW-K5 30 40

Notes:

21107Z6W.wpd



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference

LDC
SDG #: 2- ^ > 2,v~

All circled methods are applicable to each sample.

Page: \ of 
Reviewer: J

2nd reviewer: \v^.

Sample ID Matriv Parameter

l - lJ pH Cl F NO, NO, SO. PO. ALK CN’ NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

pH TDS Cl F NO, NO, SO. PO. ALK CN' NH, TKN TOC CR6+

nH rns ri f wn. wn. sn. pn. ai k cw wh. tk-n rnr. cr6+

Comments:
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