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S.M. Stolier Corp. Data Validation Repori

DATA VALIDATION REPORT
To: Steve Brinkman/Robert Hill
From: John Garrett
Date: August 5, 2007
Project/Site: Colorado School of Mines
Project No.: 4107
SDG No.: 0706166

This report presents the radiological data validation for the data obtained during the field
activities for the above referenced work assignment. The purpose of this review is to
provide a technical evaluation of the radiological results that were obtained by Paragon
Procedure PA SOP 714R10 for Isotopic/Total Uranium and Isotopic Thorium by alpha
spectrometry, PA SOP 783R7 for Radium-226 by Radon Emanation Counting, PA SOP
724R9 for Gross Alpha and Gross Beta by gas proportional counting, for SDG 0706166
from Paragon Analytics, Inc. (Fort Collins, CO). This report consists of 5 filter samples
for the Colorado School of Mines/4107 project collected on April 23, 2007, May 30,
2007 and June 28, 2007. The filter samples were analyzed for Isotopic/Total Uranium on
July 16, 2007 and Isotopic Thorium on July 15, 2007 by alpha spectrometry, Radium-226
by Radon Emanation Counting on July 17, 2007, and Gross Alpha and Gross Beta by gas
proportional counting on July 2, 2007. All analyses were conducted by Paragon
Analytics, Inc. The field sample numbers and corresponding laboratory numbers are
presented below:

Client Sample Number | Laboratory Sample Number | Matrix | Coliection Date .
AS-East 0706166-1 Filter April 23, 2007
AS-West 0706166-2 Filter April 23, 2007
AS- East 0706166-3 Filter May 30, 2007
AS-West 0706166-4 Filter May 30, 2007
AS-West 0706166-5 Filter June 28, 2007

Data validation was conducted in accordance with the Analytical Services Statement of
Work for the following modules: the Determination of Radionuclides by Alpha
Spectrometry, Module RCO1-v2, October 1, 2002, and the Determination of Gross Alpha
and Beta by Gas Proportional Counting, Module RC04-v2, October 1, 2002, and U.S.
DOE Quality Systems for Analytical Services Revision 2.2 (QSAS rev. 2.2).
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S.M. Stoller Corp. Data Validation Report

The radiological data were evaluated based on the following parameters:
* Data Completeness
Holding Times and Preservation
Instrument Initial Calibrations
Instrument Performance Checks
Preparation Blanks
Duplicate Sample Results
Laboratory Control Samples (I.CS) Results
Laboratory Control Samples Duplicate (LCSD) Results
Compound Quantitation and Reporting Limits (full validation only)

¥ ¥ H# ¥ ¥ ¥ ¥ *

Data Completeness

The data package was complete as per Paragon Procedure PA SOP 714R10 for
Isotopic/Total Uranium and Isotopic Thorium by alpha spectrometry, PA SOP 783R7 for
Radium-226 by Radon Emanation counting, PA SOP 724R9 for Gross Alpha and Gross
Beta by gas proportional counting, for SDG 0706166.

Holding Times and Preservation

Analytical holding times were evaluated and all criteria were met. However, holding
time requirements are not applicable to radiochemistry analyses unless the isotopes of
interest have short half-lives.

Calibrations

The instruments were calibrated at the required frequency.

Initial Calibration

All instruments were calibrated properly using NIST traceable SRM.

Instrument Performance Checks

All isotopes were within criteria.
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S.M. Sioller Corp. Data Validation Report

Preparation Blanks

All of the isotopes that were analyzed had activities that were below their respective
MDCs in their QC batch preparation blanks.

Duplicate Sample Analvsis

Due to insufficient sample volume to perform a laboratory duplicate, a duplicate LCS was
analyzed for isotopic uranium and thorium by alpha spectrometry, Radium-226 by radon
emanation. A duplicate analysis of sample 0706166-3 AS-EAST was performed in lieu of
a prepared duplicate for the analysis of Gross Alpha and Gross Beta by gas proportional
counting. All isotopic activities for LCS and LCS duplicate and for original and duplicate
analysis were within the limits of the statistical test for equivalency. No action was
required.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicates were not performed for the samples in this SDG, nor
were any required.

Laboratory Control Samples

All recoveries were within 75-125% limits. No calculation errors or transcription errors
were found.

Analvte Quantitation and Reporting Limits

Analyte quantitation was evaluated for all samples. No calculation or transcription errors
were found. The results and reporting limits were correctly reported.

The laboratory reports that measurable amounts of Uranium-234 in the samples may
cause a small amount of characteristic activity in the Uranium-235 region of interest due
to poorly resolved alpha activity at the boundary between the 2 regions. To minimize the
potential for high bias in the Uranium-235 analytical results, the Uranium-235 ROI has
been narrowed and limited to a lower energy region. An 85.1% abundance correction has
been made to the final Uranium-235 results. The laboratory reports Total Uranium and no
action is necessary.

The laboratory provided a calculated value (in pCi/sample) for total uranium in each filter
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S.M. Stoiler Corp. Data Validation Report

sample based on the measured values by alpha spectrometry of the individual uranium
isotopic activities. No action was required.

Overall Comments

The results were unremarkable. No activities for isotopes of uranium and thorium by
alpha spectrometry were observed above the RDL in any samples. No Radium-226
activities were observed above their MDCs. The Gross Alpha and Gross Beta activity
was observed above three times (3X) the MDCs in all filter samples and considered
detected. No action was required.

DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is “rejected.” Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

UJ - The reported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs

when more than one result for an element is reported due to dilutions and
reanalyses.
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DATA VALIDATION REPORT

To: Steve Brinkman/Robert Hill
From: John Garrett

Date: August 5, 2007
Project/Site: Colorado School of Mines
Project No.: 4107

SDG No.: 0706165

This report presents the radiological data validation for the data obtained during the field
activities for the above referenced work assignment. The purpose of this review is to
provide a technical evaluation of the radiological results that were obtained by Paragon
Procedure PA SOP 714R 10 for Isotopic Thorium by alpha spectrometry, PA SOP 783R7
for Radium-226 by Radon Emanation Counting, and PA SOP 724R9 for Radium-228 by
gas proportional counting, for SDG 0706165 from Paragon Analytics, Inc. (Fort Collins,
CO). This report consists of 14 water samples for the Colorado School of Mines/4107
project collected on June 26, 2007, June 27, 2007 and June 28, 2007. The water samples
were analyzed for Isotopic Thorium on July 11, 2007, July 12, 2007, and July 20, 2007
by alpha spectrometry, Radium-226 by Radon Emanation Counting on July 9, 2007 and
July 11, 2007, and Radium-228 by gas flow proportional counting on July 5, 2007, July 9,
2007, and July 23, 2007. All analyses were conducted by Paragon Analytics, Inc. The
field sample numbers and corresponding laboratory numbers are presented below:

Client Sample Number | Laboratory Sample Number | Matrix | Collection Date
EQUIPMENT BLANK | 0706165-1 Water | June 26, 2007
MW-1B 0706165-3 Water | June 26, 2007
MW-6B 0706165-5 Water | June 26, 2007
MW-7B 0706165-7 Water | June 26, 2007
MW-9 0706165-9 Water | June 26, 2007
MW-10 0706165-11 Water | June 26, 2007
MW-11 0706165-13 Water | June 26, 2007
MW-8 0706165-15 Water | June 27, 2007
MW-1 0706165-17 Water | June 27, 2007
MW-4 0706165-19 Water | June 27, 2007
MW-5 0706165-21 Water | June 27, 2007
SW-1 0706165-23 Water | June 27, 2007
SW-2 0706165-25 Water | June 28, 2007
MW-2 0706165-27 Water | June 28, 2007
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S.M. Stoller Corp. Data Validation Report

Data validation was conducted in accordance with the Analytical Services Statement of
Work for the following modules: the Determination of Radionuclides by Alpha
Spectrometry, Module RC01-v2, October 1, 2002, and the Determination of Gross Alpha
and Beta by Gas Proportional Counting, Module RC04-v2, October 1, 2002, and U.S.
DOE Quality Systems for Analytical Services Revision 2.2 (QSAS rev. 2.2).

The radiological data were evaluated based on the following parameters:
* Data Completeness
Holding Times and Preservation
Instrument Initial Calibrations
Instrument Performance Checks
Preparation Blanks
Duplicate Sample Results
Laboratory Control Samples (LCS) Results
Laboratory Control Samples Duplicate (LCSD) Results
Compound Quantitation and Reporting Limits (full validation only)

* ¥ ¥ X Ok ¥ ¥ *

Data Completeness

The data package was complete as per Paragon Procedure PA SOP 714R10 for
Isotopic/Total Uranium and Isotopic Thorium by alpha spectrometry, PA SOP 783R7 for
Radium-226 by Radon Emanation counting, PA SOP 724R9 for Radium-228 Beta by gas
flow proportional counting, for SDG 0706165.

Holding Times and Preservation

Analytical holding times were evaluated and all criteria were met. However, holding
time requirements are not applicable to radiochemistry analyses unless the isotopes of
interest have short half-lives.

Calibrations

The instruments were calibrated at the required frequency.

Initial Calibration

All instruments were calibrated properly using NIST traceable SRM.

Instrument Performance Checks
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S.M. Stolier Corp. Data Validation Report

All isotopes were within criteria.

Preparation Blanks

All of the isotopes that were analyzed had activities that were below their respective
MDCs in their QC batch preparation blanks.

Duplicate Sample Analysis

Due to insufficient sample volume to perform a laboratory duplicate, a duplicate LCS was
analyzed for thorium by alpha spectrometry, Radium-226 by radon emanation, and
Radium-228 by gas flow proportional counting. All isotopic activities for LCS and LCS
duplicate and for original and duplicate analysis were within the limits of the statistical
test for equivalency. No action was required.

Matnx Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicates were not performed for the samples in this SDG, nor
were any reguired.

Laboratory Control Samples

All recoveries were within 75-125% limits. No calculation errors or transcription errors
were found.

Analyte Quantitation and Reporting Limits

Analyte quantitation was evaluated for all samples. No calculation or transcription errors
were found. The results and reporting limits were correctly reported.

The MDCs were not achieved for Radium-228 in samples MW-8 (result 0.4 pCi/L,, MDC

3.1) and MW-2 (result 3.2 pCi/L, MDC 2.4). The Radium-228 results in both samples are
qualified as (J) Estimated.

Overall Comments

The laboratory reported analyst error during the analysis of Radium-226 for sample MW-
2 and the QC batch associated with all samples reported. The sample and QC were

3
0706165rad/jpg



S.M. Stoller Corp. Data Vabhdation Report

background counts were counted for 15 minutes instead of the required 30 minutes. The
laboratory doubled the achieved background counts used to calculate the results instead of
recounting the entire batch. All Radium-226 results are qualified as (J) Estimated.

[sotopic thorium in sample MW-2 had a low chemical recovery of 20.8% and 1s qualified
as (J) Estimated.

No Isotopic thorium results were detected above their MDCs, nor the RDL.

Radium-226 reported the MDC (1.06) greater than the RDL (1), since the result was non
detected no qualification was made. Radium-226 was detected above the RDL in samples
MW-5 (2.22 pCi/L) and MW-2 (1.4 pCi/L).

Radium-228 was detected above the RDL in sample MW-2.

DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is “rejected.” Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

UJ - Thereported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs

when more than one result for an element is reported due to dilutions and
reanalyses.
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S .M. Stoller Corp. Data Validation Report

DATA VALIDATION REPORT
To: Steve Brinkman/Robert Hill
From: John Garrett
Date: August 7, 2007
Project/Site: Colorado School of Mines
Project No.: 4107
SDG No.; 0706165

This report presents the inorganic metals data validation for the data obtained for seven
CSMRI water samples collected on 06/26/2007, 06/27/07, and 06/28/2007 and submitted
to Paragon Analytics, Inc on 06/28/2007 for the above referenced work assignment. The
purpose of this review is to provide a technical evaluation of the inorganic metals results
that were obtained by SW-846, 3™ edition, Method 6010B and Paragon Procedure PA
SOP 834R6 for trace metals by Inductively Coupled Plasma (ICP) atomic emission
spectrophotometry analysis, Method 6020B and Paragon Procedure PA SOP 827RS for
dissolved metals by Inductively Coupled Plasma (ICP-MS) mass spectrophotometry
analysis and mercury results that were obtained by SW-846, 3™ Edition, Method 7470A
and PA SOP 812R13 for mercury by Cold Vapor Atomic Absorption (CVAA) analysis
for SDG 0706165 from Paragon Analytics, Inc. (Fort Collins, CO). The water samples
were analyzed for dissolved ICP trace metals on 07/03/2007, dissolved ICP-MS metals on
07/06/2007and dissolved mercury by CVAA 07/04/2007. All analyses were conducted
by Paragon Analytics, Inc. The field sample numbers and corresponding laboratory
numbers are presented below:

Client Sample Number | Laboratory Sample Number { Matrix | Collection Date
EQUIPMENT BLANK | 0706165-1 Water | June 26, 2007
MW-1B (0706165-3 Water | June 26, 2007
MW-6B 0706165-5 Water | June 26, 2007
MW-7B 0706165-7 Water | June 26, 2007
MW-9 0706165-9 Water | June 26, 2007
MW-10 0706165-11 Water | June 26, 2007
MW-11 0706165-13 Water | June 26, 2007
MW-§ 0706165-15 Water | June 27, 2007
MW-1 0706165-17 Water | June 27, 2007
MW-4 0706165-19 Water | June 27, 2007
MW-5 0706165-21 Water | June 27, 2007
SW-1 0706165-23 Water | June 27, 2007
SwW-2 0706165-25 Water | June 28, 2007
MW.-2 0706165-27 Water | June 28, 2007
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Data validation was conducted in accordance with the USEPA Contract Laboratory
Program National Functional Guidelines for Inorganic Data Review.

The metals and mercury data were evaluated based on the following parameters:
Data Completeness

Holding Times and Preservation

Initial and Continuing Calibration Verification

Contract Required Detection Limit (CRDL)

Preparation/ Initial (ICB)/ and Continuing (CCB) Calibration Blanks
Interference Check Sample (ICSA) Results

Matrix Spike Results

Duplicate Sample Results

Laboratory Control Samples (LCS) Results

Serial Dilution Sample Results

* Compound Quantitation and Reporting Limits (full validation only)

¥ ¥ ¥ ¥

* % % ¥

* All criteria were met for this parameter

Data Completeness

The data package was complete except for the missing CRDL (2B) and IDL (10) QC
Summary Forms. No results were qualified as a result of the missing data.

Holding Times and Preservation

Analytical holding times were evaluated and all criteria were met.

The water samples were all found to be field filtered and had a pH less than 2, except for
samples MW-1B and MW-10 which were adjusted with nitric acid to a pH of less than 2
prior to analysis. samples were cooled to 3.6 to 4.8 degrees centigrade and samples MW-
1B and MW-7B were cooled to 7.2 degrees centigrade upon receipt by the laboratory.

Initial and Continuing Calibration Verification

Initial and Continuing Calibration Verification standards were analyzed at the required
frequency and all were within the required 90-110% limits for ICP trace metals and
within 80-120% for mercury by CVAA. No action was necessary.

Contract Required Detection Limit (CRDL)

No CRDL or CRI standard recovery summary forms (EPA Form 2b) were included in the
data package. The reviewer obtained the %Rs from the instrument raw data. All CRDL
%Rs for ICP and CRI %Rs for mercury were within 80-120% limits. No action was
necessary.
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Preparation and Initial/ Continuing Calibration Blanks

Preparation and Initial/ Continuing Calibration Blanks are evaluated to assess the level of
contamination in the preparation and analytical processes.

Preparation and Initial/ Continuing Calibration Blanks were prepared and analyzed at the
required frequencies.

All of the blanks that were analyzed had concentrations that were below their respective
Reporting Limits (RLs).

However, if blank results were above the Instrument Detection Limits (IDLs) and below
the RLs, it caused the associated sample results to be qualified for contamination as
estimated and non-detected [UJ 107]. If blank results were below the negate IDL and
above the negate RL, it caused the associated sample results to be qualified for negative
contamination as estimated [J 107]. No sample results were qualified due to blank
contamination:

Interference Check Sample (ICSA) Results
Interference Check Samples were prepared and analyzed at the required frequencies.

No aqueous concentrations of aluminum, calcium, iron, or magnesium exceeded the
ICSA values in any of the samples. No action was necessary.

Matnx Spike/Matrix Spike Duplicate Results

All ICP and Mercury MS/MSD percent recoveries were within 75-125% limits. No
action was necessary.

Duplicate Sample Analvsis

All ICP and Mercury original sample/duplicate sample and MS/MSD differences were
less than 20% RPD or less than the RDL for results less than (S{RDL). No actions were
necessary.

Laboratory Control Samples

The laboratory analyzed laboratory control samples for all metals and mercury. All
recoveries were within 80-120% limits. No action was necessary.

Serial Dilution Results

L
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All %Ds were less than 10% for all ICP metals with the exception of zinc.
The serial dilution percent difference of 36% for zinc was greater than 10% and the

original sample result was greater than 50X the ID1., which requires the zinc results for
all samples to be qualified as [J 117].

Analvte Quantitation and Reporting Limits

Analyte quantitation was evaluated for all samples. No calculation or transcription errors
were found. The results and reporting limits were correctly reported.

Overall Comments
No CRDL or CRI standard recovery summary forms (EPA Form 2b) were included in the

data package. The reviewer obtained the results from the raw data. No action was
necessary.

DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions
are provided for use by the data validator to summarize the data quality.

R - Reported value is “rejected.” Resampling or reanalysis may be necessary to
verify the presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality
Control criteria were not met.

UJ - Thereported quantitation limit is estimated because Quality Control criteria
were not met. Element or compound was not detected.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation
limit or the sample detection limit.

NR - Result was not used from a particular sample analysis. This typically occurs

when more than one result for an element is reported due to dilutions and
reanalyses.
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