Analytical Services
Division

Rocky Flats Environmental H
Technology Site

Statement of Work
For Analytical Measurements

|ISOTOPIC DETERMINATIONS
BY

ALPHA SPECTROMETRY

MODULE RCO01-B.3

April 24, 1998

Approved:

Analytical Services

Reviewed For Classification
By: _Roger S. Cichorz U/NU

Date: April 24, 1998







ISOTOPIC ANALYSESBY ALPHA SPECTROMETRY MODULE

TABLE OF CONTENTS

PAGE NO.

INTRODUGTION ...ttt b e e e ssn e e ssne e e sane e e i

EXHIBIT A: SUMMARY OF REQUIREMENTS........oooiiiiiiee e A-1

EXHIBIT B: REPORTING AND DELIVERABLES REQUIREMENTS...........ccooiiiiiiene B-1
EXHIBIT C: RADIONUCLIDE TARGET ANALYTE LIST AND

REQUIRED DETECTION LIMITS.....iiiiiie e C-1

EXHIBIT D: RADIOCHEMICAL ANALYTICAL METHOD .......cccooiiiiiiiieeeceee, D-1

EXHIBIT E: QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS............. E-1

EXHIBIT F: EVIDENTIARY REQUIREMENTS.......ooiiiii e F-1
EXHIBIT G: GLOSSARY OF TERMS AND ACRONYMS ... G-1
EXHIBIT H: REFERENCES....... ..o H-1
DATA REVIEW CHECKLIST - RCO1 SAMPLE DATA PACKAGE................... APPENDIX A
DATA REVIEW CHECKLIST -

RCO1 INSTRUMENT CALIBRATION PACKAGE .......c.ccooiiiiiieeieeee, APPENDIX B

Module RC01-B.3
Isotopic Determinations by Alpha Spectrometry i

April 24, 1998



ISOTOPIC DETERMINATIONSBY ALPHA SPECTROMETRY MODULE

INTRODUCTION

This module provides the deliverables, technical, quality control (QC) and evidentiary requirements for the
identification and quantitation of specific apha-emitting radionuclides by apha spectrometry in support of
the Rocky Flats Environmental Technology Site. Sample matrices may consist of air filters, granular
activated carbon (GAC), groundwater, polycarbonate filters, sediment, udge, waste (i.e., oil and
chemicals), soil, surface water, waste filter socks, and other solids as appropriate for the methods.

The following modules are required for the isotope-specific analysis of apha-emitting radionuclides by
alpha spectrometry under this statement of work (SOW): the General Laboratory Requirements Module,
GRO01; the Requirement for Analytical Services Electronic Deliverable Module, GRO2; and the
Requirements for I sotopic Analyses by Alpha Spectrometry, RCO1. The RCO1 specifications shall
supersede any GRO1 specifications in the case of conflicting requirements.
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SUMMARY OF REQUIREMENTS

11.

21

2.2

GENERAL REQUIREMENTS

This module is comprised of eight exhibits. Exhibit A provides an overview of the module and its
general requirements. Exhibit B contains all reporting and deliverables requirements for the
contract. Exhibit C containsthe Target Analyte List (TAL) and the required detection limits
(RDL) for dl target analytes. Exhibit D contains method specifications and required analyses
under this contract. Exhibit E contains general and specific laboratory QA/QC requirements.
Exhibit F contains evidentiary requirements, including chain-of-custody and document control
requirements. To ensure proper understanding of language utilized in this contract, Exhibit G
contains a glossary of terms. When aterm is used in the text without definition, the glossary
meaning shall be applicable. Exhibit H contains suggested references for analytical devel opment
and quality assurance/quality control.

FACILITY, INSTRUMENTATION AND KEY POSITION REQUIREMENTS

The Laboratory shall have sufficient analytical capacity and capability to meet all terms and
conditions of the SOW.

Key Position Requirements. The Laboratory shall assign individuals the responsihilities for the
technical key positions listed below and in GROL1 to perform the minimum functional requirements
necessary to meet the terms and conditions of this subcontract. Minimum academic training and
experience qualifications for positions specific to RCO1 are identified below. All positionslisted in
GROL1 Exhibit A, Section 1, the Sample Custodian and Document Control Officer (DCO) specified
in GRO1 Exhibit F, Section 4, and al of the positions listed below are considered key positions for
this subcontract. A qualifying individual may fill more than one of the key positions.

2.2.1. Alpha Spectrometry Specidist |

Responsibility: Responsible for al aspects of apha spectrometry data interpretation
in conjunction with the spectral analysis software.

Academic Training: A minimum of a bachelor's degree in a science discipline.

Experience: A minimum of two years of work experience with alpha
spectrometry data interpretation with formal vendor supported or
accredited training, or like experience using the spectral analysis

software.
2.2.2. Alpha Spectrometry Specialist 11
Responsibility: Responsible for the proper operation and maintenance of alpha

spectrometry instrumentation.
Academic Training: A minimum of a bachelor's degree in a science discipline.
Experience: A minimum of two years of experience in the operation and
maintenance of apha spectrometry instrumentation with formal
vendor supported or accredited training, or like experience in apha
spectrometry.
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2.2.3. Radiochemist - Sample Preparation

Responsibility: Responsible for all aspects of radiochemical separation methodology
and techniques.

Academic Training: A minimum of a bachelor's degree in a science discipline.

Experience: A minimum of three years of work experience with classica
chemistry laboratory procedures, including at least one year of
experience with radiochemical separation methodology and

techniques.
2.3. Requirements for the facilities are specified in the General Laboratory Requirements Module,
GROL1.
24. I nstrumentation

24.1. Ataminimum, the Laboratory shall have operational alpha spectrometry instrumentation
at the time of the on-site evaluation, that is committed for the full duration of the contract
and is able to produce data as described herein.
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REPORTING AND DELIVERABLESREQUIREMENTS

1 INTRODUCTION

RCO01 Exhibit B contains the reporting and deliverables requirements applicable to all 1sotopic
Determinations by Alpha Spectrometry line item codes defined in RCO1, Exhibit C. This exhibit
supplements the fundamental deliverable requirements specified in GRO1 Exhibit B. Requirements for
Sample Data Packages, Supporting Data Packages, and other deliverables specific to Isotopic
Determinations by Alpha Spectrometry are detailed. Four tablesin RC0O1, Exhibit B further define some of
the required deliverables specified in GRO1 Exhibit B.

Table B1. Schedule for Sample Data Package Deliverables
Table B2. Sample Data Package Deliverables

Table B3. Other Deliverables

Table B4. Supporting Documentation Package Deliverables

These tables define major deliverable components as Deliverable Sections which are each assigned titles.
Text accompanying the tables provides structural and content requirements. Tables and text also provide
reference lists for I sotopic Determinations by Alpha Spectrometry deliverable requirements found in this
module and other modules of this SOW.

Deliverable requirements and schedules specified in the Genera Laboratory Requirements Module, GRO1,
and in any of the tables of this module shall be met. However, schedules contained in this document that
conflict with Module GRO1 shall take precedence.

2. SAMPLE DATA PACKAGE REQUIREMENTS

2.1.  Sample Data Package Deliver able Requirements:. The sample data package deliverable
requirements for 1sotopic Determinations by Alpha Spectrometry Priority and Rush Processing
differ from those specified in GRO1. The priority and rush processing schedule for Isotopic
Determinations by Alpha Spectrometry sample data package delivery is provided in Table B1.

2.1.1. All ddliverables contained in Table B1 shall be transmitted to the CTR.

2.1.2. Thefinal report shall be completed and in the Site' s possession by the requested turn
around time unless otherwise agreed upon in writing by the CTR.

TABLE B1 SCHEDULE FOR SAMPLE DATA PACKAGE DELIVERABLES

Processing Item Copies Schedule Reference

Priority:  Water Quick-turn packet 1 14 days after VTSR RCO1, Exhibit B/Section 3
(Narrative, COC
copies, and results

only)
Sample data package 1 31 days after VTSR RCO1, Exhibit B/Section 2
EDD 1 31 days after VTSR | GRO2

Module RC01-B.3
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TABLE B1 SCHEDULE FOR SAMPLE DATA PACKAGE DELIVERABLES (continued)

Processing Item Copies Schedule Reference

Priority:  Soil/Waste/ Filters Quick-turn packet 1 21 days after VTSR RCO1, Exhibit B/Section 3
(Narrative, COC
copies, and results
only)
Sample data package 1 31 days after VTSR RCO01, Exhibit B/Section 2
EDD 1 31 days after VTSR | GRO2

Rush: Water Quick-turn packet 1 7 days after VTSR RCO01, Exhibit B/Section 3
(Narrative, COC
copies, and results
only)
Sample data package 1 31 days after VTSR RCO1, Exhibit B/Section 2
EDD 1 31 days after VTSR | GRO2

Rush: Soil/Waste/ Filters Quick-turn packet 1 14 days after VTSR RCO01, Exhibit B/Section 3
(Narrative, COC
copies, and results
only)
Sample data package 1 31 days after VTSR RCO01, Exhibit B/Section 2
EDD 1 31 days after VTSR | GRO2

2.2.  Sample Data Package Components. Table B2 liststhe required deliverable sections for a Sample
Data Package for RCO1. Each deliverable section is numbered and assigned atitle. These
Deliverable Section Numbers and Titles are referenced in the remainder of the accompanying text
in RCO1 Section 2. The Reference column in Table B2 contains designators which refer to
modules, exhibits, and sections where more details may be found. This reference columnis
intended as an aid in locating requirements, but is not expected to be al-inclusive.

TABLE B2 SAMPLE DATA PACKAGE DELIVERABLES

Deliverable Reference
Section Number Deliverable Section Title (Module, Exhibit/Section Letter or Title)

1 Cover Page GRO01, Exhibit B/Section 4

2 Table of Contents GRO01, Exhibit B/Section 4

3 Data Review Checklist GRO01, Exhibit B/Section 4
RCO1, Exhibit B/Section 2
RCO01, Appendix A

4 COC(9) GRO1, Exhibit B/Section 4

5 Narrative GRO01, Exhibit B/Section 4

6 Sample and QC Sample Results Summary | GRO1, Exhibit B/Section 4
RCO1, Exhibit B/Section 2
RCO01, Exhibit C
RCO1, Exhibit E
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TABLE B2 SAMPLE DATA PACKAGE DELIVERABLES (continued)

Deliverable Reference
Section Number Deliverable Section Title (Module, Exhibit/Section Letter or Title)
7 Preparation Raw Data Summary GRO01, Exhibit B/Section 4

GRO1, Exhibit E/Section 5

GRO1, Exhibit F/Section 4
RCO1, Exhibit B/Section 2
RCO01, Exhibit D/Section 5, 7
RCO01, Exhibit E

To include current blank population for
samples requiring blank correction.

Standards Summary GRO01, Exhibit B/Section 4

GRO1, Exhibit E/Section 5

GRO1, Exhibit E/Section 6
RCO1, Exhibit B/Section 2
RCO1, Exhibit E

Instrument Calibration Summary GRO01, Exhibit B/Section 4

GRO1, Exhibit F/Section 4
RCO1, Exhibit B/Section 2
RCO1, Exhibit E/Section 10

10

Counting Raw Data Summary GRO01, Exhibit B/Section 4

GRO1, Exhibit F/Section 4
RCO1, Exhibit B/Section 5
RCO1, Exhibit E

11

Electronic Data Deliverable GRO01, Exhibit B/Section 4
(EDD) - Hard Copy GR02

2.3.  Sample Data Package General Requirements

231

2.3.2.

233

Module RC01-B.3

All Sample Deliverable Sections shall meet the general and specific requirements listed in
GROL1 Exhibit B Section 4 as referenced in RCO1 Table B2.

All Sample Deliverable Sections shall appear in the Sample Data Package in numerical
order by Deliverable Section Number.

Deliverable Section Numbers 6 through 10 shall each be preceded by a Cover Sheet which
istitled exactly as given under the Deliverable Section Title column of Table B2. These
Cover Sheets shall be paginated along with the rest of the Sample Data Package. Each of
these Deliverable Section Cover Sheets shall comply with the following structural
requirements:

2.3.3.1. The Deliverable Section Title shall appear at the top

2.3.3.2. If identifiers for required items differ from specified identifiers (denoted in
guotation marks), then these discrepancies shall also be mapped in table form on
the Cover Sheet of the affected deliverable section. This table shall include
mapping information in columns labeled " Specified Identifier” and “Identifier
Used.” Abbreviations of the delimited identifications are acceptable, where
applicable.

2.3.3.3. If the locations of required items differ from the specified location, then these
discrepancies shall be mapped in table form on the Cover Sheet of the deliverable
section for the specified location. This table shall include mapping information in
columns labeled "Required Item,” " Specified Location,” and “Actual Location.”
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24,

25.

2.6.

2.7.

2.8.

2.9.

2.3.3.4. The required items within each Summary Section do NOT need to be in the order
specified.
2.3.4. Any undocumented and/or misplaced items shall be considered incomplete.

2.35. All raw datafrom failed analytical batches or from failed individual analyses shall be
clearly labeled as "Data Not Used" and shall be included in the appropriate Deliverable
Section.

2.3.6. Applicable units shall be reported for al measurements, i.e.; weight, volume, activity, etc.

2.3.7. Refer to GR0O1 Exhibit B and RC0O1 Exhibits D and E for additional requirements for
Sample Data Packages.

Sample Data Package Cover Page Requirements
(Requirements for Sample Data Package Deliverable Section Number 1)

Sample Data Package Cover Pages shall be included as specified in GRO1.

Table of Contents
(Requirements for Sample Data Package Deliverable Section Number 2)

A Table of Contents for the Sample Data Package shall be included as specified in GRO1.

Data Review Checklist Requirements
(Requirements for Sample Data Package Deliverable Section Numbers 3)

Data Review Checklists document the completeness and the quality control status of the Sample
Data Package. RCO1 Appendix A contains the form that must be used to complete this check for
isotopic analyses. A completed Data Review Checklist form shall be submitted with each Sample
Data Package and shall be in strict conformance with the formatting and content of the form
contained in RCO1 Appendix A. Refer to Genera Laboratory Requirements Module GRO1
Exhibit B Section 4 for more details.

Chain of Custody (COC)
(Requirements for Sample Data Package Deliverable Section Number 4)

COC documentation shall be included in the Sample Data Package as specified in GRO1.

Sample Data Package Narrative
(Requirements for Sample Data Package Deliverable Section Number 5)

Sample Data Package Narratives shall be included in the Sample Data Package as specified in
GROL1.

Sample and QC Sample Results Summary
(Requirements for Sample Data Package Deliverable Section Number 6)

2.9.1. For each sample and QC sample the results shall include the following:

sample ID

analytes

analyte activities (see RCO1 Exhibit E/Section 4 for Result Reporting Requirements)
analyte overall measurement uncertainties (2-sigma) in same units as the reported
activity

analyte "MDAS (same units as the reported activity).
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29.2.

293

294,

"Analytical Batch ID" (Analytical Batch Identification Number)

The QC sample type shall be clearly identified and designated as follows:
duplicate is the corresponding sample identification + "D", or “Duplicate’
laboratory control sample is designated as "L CS"
preparation blank is designated as " PB"

For each batch duplicate pair, the following additional information shall be reported:

result of duplicate result equivalency test as defined in Exhibit E, Section 8, including
calculated values for F and E

For the "LCS", the following additional information shall be reported:

LCS*SV" (standard value of the LCS, decayed to analysis date, if applicable)
Uncertainty of LCS standard value (2-sigma)
LCS "% Recovery"

2.10. Preparation Summary
(Requirements for Sample Data Package Deliverable Section Number 7)

2.10.1. The preparation raw data shall be documented in the form of preparation benchsheets

and/or preparation logs, and these shall follow the requirements defined in the General
Laboratory Requirements Module GRO1, Exhibit F, Document Control Procedures.

2.10.2. The preparation documentation shall include the following information, at a minimum

preparation start date

"Analytical Batch ID"

sample identifications

QC sample type and identifications (unique LCS identification traceable to the
Standards Summary Section)

sample and QC sample "Gross Weight" and units (if applicable)

"Tare Weight" and units, for the tare weight of any beakers (if applicable)
sample and QC sample "Net Weight/Volume" (initial net aliquot size and units)
sample dilutions, digestion volumes and units (if applicable)

"Tracer ID" (unique tracer aliquot identification for each sample and QC sample spiked
in the analytical batch that is traceable to the Standards Summary Section)
copy of current blank population for samples requiring blank correction
"Pipette ID" and dates of use (if applicable)

"Balance ID" and dates of use (if applicable)

methodology SOP

signatures and dates of all analysts and reviewers

2.10.3. A copy of the eectroplating or microprecipitation preparation log for each sample and QC

Module RC01-B.3

sample shall be included in this Deliverable Section and shall include the following
information:

date of preparation

sample/QC sample ID

planchet or filter paper 1D (if different from sample ID)
electroplating cell 1D (if applicable)

methodology SOP
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analyst and reviewer's signature and date

2.10.4. For soils, sediments, dudges and waste (which require homogenizing the sample prior to
analysis, the following additional information shall be reported:
the approximate sample volume of the gross sample (as received)
the aliquot size homogenized
the aliquot size of dried, homogenized sample digested
the ratio of sample weight as received (wet)/sample weight dried

211. Standards Summary
(Requirements for Sample Data Package Deliverable Section Number 8)

2.11.1. Thefollowing information shall be included in the standards summary:
“Standard ID” for all LCS standards and tracers used

“SV” and “SV Uncertainty” and certification date for each standard
expiration date for each standard and tracer

2.12. Instrument Calibration Summary
(Requirements for Sample Data Package Deliverable Section Number 9)

2.12.1. The Instrument Calibration Summary is asummary of the energy calibration, backgrounds
and efficiency determinations for al the apha spectrometry detectors used to anayze Site
samples for the RIN and for the associated Analytical Batch QC samples.

2.12.2. The monthly Instrument Calibration Package identification with the syntax of
"RCO1CAL_Lab ID_Date" shall be reported in the summary (e.g.,
"RCO1CAL_XYZ_01Jan1997").

2.12.3. Thefollowing information shall be reported for the energy calibration:

instrument and detector ID
date of the energy calibration

2.12.4. Thefollowing information shall be reported for the detector backgrounds:
instrument and detector 1D
date of the background analysis
analyte and tracer isotopes
respective "Start” and "End" "ROI" (region of interest) in channels or energy
respective ROI "Background Counts' or "Background” counts/unit time

2.12.5. Thefollowing information shall be reported for the detector efficiency determinations:

instrument and detector ID
date of the efficiency analysis
"Efficiency”

2.12.6. The apha spectrometry instrument and analysis SOP(s) shall be listed.

Module RC01-B.3
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2.13.

2.14.

Counting Raw Data Summary
(Requirements for Sample Data Package Deliverable Section Number 10)

2.13.1. The Counting Raw Data Summary Section includes all of the instrument raw data for each
Site sample in the RIN, and the associated Analytical Batch QC samples analyzed on the
Laboratory's a pha spectrometry system as follows:

Site sample ID and/or respective Laboratory I1D

date of analysis

datafilename, if applicable

instrument and detector 1D

Instrument Calibration Package ID for applicable calibration data
"Analytical Batch ID"

"Final Sample Aliquot” (i.e., final net weight/volume for the analysis aliquot)
"Count Time"

analyte isotopes

analyte isotopes "Start" and "End" "ROI" (channels or energy)
analyte isotopes ROI "Gross Counts' (or "Gross' counts/unit time)
analyte isotope ROI "Net Counts" (or "Net" counts/unit time)
tracer isotope

tracer isotope "Start" and "End" "ROI" (channels or energy)

tracer isotope ROI "Gross Counts' (or "Gross' counts/unit time)
tracer isotope ROI "Net Counts' (or "Net" counts/unit time)
"Tracer Chemical Recovery"

alpha spectrometry instrument and analysis SOP(S)

analyst and reviewer's signature and date

2.13.2. The Continuing Calibration Checks for each spectrum shall be included and consist of the
following:
observed tracer peak centroid (energy, or channels with the expected channel position)
tracer isotope "FWHM"

2.13.3. A channel-by-channel spectral printout of each ROI plus an equivalent number of channels
above and below the ROI for each Site sample and QC sample shall be included in
addition to the above.

2.13.4. A copy of theinstrument run log shall be included in this Deliverable Section. It snall
contain the following information, at a minimum:
date of analysis
sample/QC sample ID
instrument and detector ID
analyst and reviewer's signature and date

Electronic Data Déliverable (EDD) - Hard Copy
(Requirements for Sample Data Package Deliverable Section Number 11)

The EDD Hard Copy shall be included as specified in GRO1, Exhibit B, Section 4.

Module RC01-B.3
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3. QUICK TURN PACKET REQUIREMENTS

Quick-turn Packets designated in priority processing schedules in RCO1 Exhibit B, Table B1 shall include the
following items from RCO1 Exhibit B, Table B2, Sample Data Package Deliverables:

Section 4, COC
Section 5, Narrative
Section 6, Sample and QC Result Summary

Please note that submittal of the Quick-turn Packet does not affect deliverable requirements for Sample Data
Packages, QC Result Summaries, Electronic Data Deliverables, Supporting Documentation Packages, or any
other deliverables.

4, REQUIREMENT FOR OTHER DELIVERABLES

The following table defines other required deliverablesin addition to the Sample Data Package deliverables
for Isotopic Determinations by Alpha Spectrometry.

TABLE B3 OTHER DELIVERABLES

Recipient Reference
Deliverable Copies | Schedule (Module, Exhibit/Section)
Instrument Calibration 1 Monthly , with CTR GRO01, Exhibit B/Section 4
Package first use for sample RCO1, Exhibit B/Section 4
- Cover Page analysis, and RCO01, Exhibit E/Section 10
- Data Review within 7 days of RCO01, Appendix B
Checklist- RC01 request by CTR
Instrument Calibration
Package
Narrative
Instrument Calibration
and Raw Data
Standards/SRM 1 With first use and CTR GRO1, Exhibit E/Section 6
Certificates within 7 days of RCO1, Exhibit E/Sections 8, 9, 10
request by CTR
Electronic Data 1 With each Sample CTR GR02
Deliverable (EDD) Data Package RCO1, Exhibit B/Section 4
Calibration Source 1 With first use and CTR GRO1, Exhibit E/ Section 6
Certificates within 7 days of RCO1, Exhibit E/Section 10
request by CTR
Control Charts 1 Available during Maintained RCO01, Exhibit E, Section 12
audits or within 7 at
daysof request by Laboratory
the CTR
PE sampleresults 1 7 days from receipt CTR GRO01, Exhibit E, Section 9
of results RCO1, Exhibit E, Section 15

41. Instrument Calibration Package

The Instrument Calibration Package consists of 4 partsin the following order: (1) Cover Page, (2) Data
Review Checklist- RCO1 Instrument Calibration Package, (3) Narrative, and (4) Instrument Calibration
and Raw Data.

Module RC01-B.3
Isotopic Determinations by Alpha Spectrometry B-9 April 24,1998



41.1.

4.1.2.

4.1.3.

4.1.4.

Cover Page: The Cover Page shall be titled with the Laboratory name, Laboratory code,
subcontract number, instrument and detector 1d(s), and the Instrument Calibration Package
identification with the syntax of "RCO1CAL_Lab ID_Date" (eg.,
"RCO1CAL_XYZ_01Jan1997").

Data Review Checklist: The Data Review Checklist- RCO1 Instrument Calibration
Package shall be completed and included according to instructions given in GRO1 Exhibit
B, Section 4 and RCO1 Appendix B.

Narrative: A narrative describing all problems or unusua circumstances encountered
during the instrument calibration process.

Instrument Calibration and Raw Data

A Cover Sheet titled "Instrument Calibration and Raw Data Section” shall precede this
Section.

It is absolutely imperative that the required itemsin this Section are legible and clearly
identified. All RCO1 specified item identifications (denoted in quotation marks) shall
appear exactly as given, or the identification shall be cross-referenced on the Cover
Sheet (abbreviations of the delimited identifications are acceptable, where applicable).
ANY UNDISCERNIBLE ITEMSSHALL BE CONSIDERED INCOMPLETE.

If there is an item identification discrepancy, then on the Cover Sheet, the RCO1
specified item identification shall be listed under a header titled " Specified Identifier”,
and the Laboratory's cross-referenced identification shall appear under an adjacent
header titled "Identifier Used"

4.2. Instrument Calibration and Raw Data Section Content: The following information shall be
included in the Instrument Calibration and Raw Data Section:

42.1.

4.2.2.

Module RC01-B.3

Energy Calibration

instrument and detector 1D

date of the energy calibration

"Energy Calibration Source ID" and "Expiration Date"

energy calibration isotopes

energy versus channels " Calibration Curve Equation”, including the dopeand Y -
intercept for linear equations and appropriate corresponding information for higher
order equations if applicable

alpha spectrometry detector "Energy Range"

analyst and reviewer's signature and date

copy of instrument run log

Backgrounds

instrument and detector 1D

date of the background analysis

"Count Time"

respective "Start" and "End" "ROI" (in channels or energy)

respective ROI "Background Counts' or "Background” counts/unit time
"Background Error* and confidence level

channel-by-channel printout of the background spectrum

Isotopic Determinations by Alpha Spectrometry B-10 April 24,1998



analyst and reviewer's signature and date
copy of instrument run log

4.2.3. Efficiency Cdibrations

instrument and detector 1D

date of the efficiency analysis

"Efficiency Source ID", "Certified Value" with date of certification, and "Expiration
Date"

"Count Time"

efficiency isotope

respective "Start" and "End" "ROI" (in channels or energy)
respective ROI "Net Counts' or "Net" counts/unit time
"Efficiency", "Efficiency Error" and confidence level
channd-by-channel printout of the efficiency spectrum
analyst and reviewer's signature and date

copy of instrument run log

4.2.4. The detector resolution shall be reported as part of the instrument calibration based on the

239.2%9py or *Am pesk at * 2000 net counts.

4.3. SRM/Calibration Source Certificates: This exhibit section further defines the requirements of
Table B3, SRM/Cdlibration Source Certificates. The following information must be provided for
(1) standard reference material (ampules), (2) standards which will be used “asreceived”, and (3)
purchased sources, prior to or upon first use. The information shall either be found on the
certificate or provided with the certificate:

4.3.1. For primary standards that were diluted and used for the tracer, LCS and any in-house

4.3.2.

Module RC01-B.3

prepared instrument calibration sources, the preparation data shall be documented in the
form of standard preparation benchsheets and/or standard logs. These shall follow the
requirements defined in the General Laboratory Requirements Module GRO1, Exhibits E
and F.

In addition, the following information for the diluted standard preparation shall be
reported:

date of preparation

standard isotope

standard type ("LCS", "Tracer" or "Calibration Source")

"Primary STD ID" (traceable to the certificate)

"Primary SV" and units (certified value of the primary standard with the date of decay
or certification)

"Dilution” (e.g., 5/1000, for 5 mis diluted to 1 liter)

"Diluted STD ID" (unique identification of the diluted standard)

"Diluted SV" and units (certified value of the diluted standard with the date of decay)
"Aliquot ID" (unique identification of each aiquot of diluted standard used for the
tracer, LCS or prepared calibration source)

"Aliquot Size" and units (net weight/volume of diluted standard used for the tracer,
LCS or prepared calibration source)

"Aliquot Activity" and units (activity and units for each aliquot of diluted standard used
for the tracer, LCS or prepared calibration source with the date of decay)

"Primary STD Exp. Date" (expiration date)

Isotopic Determinations by Alpha Spectrometry B-11 April 24,1998



"Diluted STD Exp. Date" (expiration date)
"Pipette ID" and dates of use (if applicable)
"Balance ID" and dates of use (if applicable)
methodology SOP

signatures and dates of all analysts and reviewers

4.3.3. For standards that were not diluted and used for tracers, LCS and any in-house prepared
calibration sources, the following documentation shall be reported:

standard isotope
standard type ("LCS", "Tracer" or "Calibration Source")
"Primary STD ID" (traceable to the certificate)
"Primary SV" and units (certified value of the primary standard with date of decay or
certification)
"Primary STD Exp. Date" (expiration date)
"Aliquot ID" (unique identification of each aliquot of primary standard used for the
tracer, LCS or prepared calibration source)
"Aliquot Size" and units (net weight/volume for each aiquot of primary standard used
for the tracer, LCS or prepared calibration source)
"Aliquot Activity" and units (activity and units for each aliquot of primary standard
used for the tracer, LCS or prepared calibration source with the date of decay)
"Pipette ID" and dates of use (if applicable)
"Balance ID" and dates of use (if applicable)
methodology SOP
signatures and dates of all analysts and reviewers

4.4, Electronic Data Deliverable (EDD): Requirements for the Electronic Data Deliverable (EDD)
are specified in Module, GRO2. An EDD isrequired for al analyses performed under this SOW
module, unless otherwise directed in writing by the CTR.

5. SUPPORTING DOCUMENTATION PACKAGE (SUPPORT PACKAGE)

5.1.  Support Package Schedulesand Maintenance: See GRO1 Module B Section 5 for delivery
schedul es and maintenance requirements for Support Packages

5.2.  Support Package Components. Table B4 lists required components for a RCO1 support
package. Each section isassigned atitle. Thesetitles are referenced in the remainder of the
accompanying text in RCO1 Section 5. The Reference column in Table B4 refers to the module,
exhibit, and section number where more details may be found. The information in this column is
intended as an aid in locating specifics, but may not be all-inclusive. Refer to Exhibits B, E, and F
of the General Laboratory Requirements Module GRO1 for details about these requirements.

5.2.1. Instrument Calibration Package: The Laboratory is not required to maintain a hard copy
of the Instrument Calibration Package as part of the Support Package. However, the
Laboratory shall maintain the capability to generate a package that is within the five year
retention period as described in GRO1 Exhibit F, Section 4.

Module RC01-B.3
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TABLE B4 SUPPORTING DOCUMENTATION PACKAGE

Reference
Deliverable Section Title Copies | (Module, Exhibit/Section Number)
Document Inventory 1 GRO01, Exhibit B/Section 5
Sample receipt, storage, tracking and internal 1 GRO01, Exhibit F/Section 2, 3
COC records RCO1, Exhibit F/Section 2
Copy of Sample Data Package 1 GRO01, Exhibit B/Sections 4, 5

RCO01, Exhibit B/Sections 2, 3

Original SRM and Source Certificates 1 GRO01, Exhibit E/Section 6

RCO01, Exhibit E/Sections 8, 9, 10

Original logs and/or logbooks 1 GRO01, Exhibit F/Section 4

RCO01, Exhibit B/Section 5
RCO01, Exhibit F/Section 3

Standard Operating Procedures 1 GRO01, Exhibit F/Section 6

RCO01, Exhibit F/Section 4
QC Control Charts 1 RCO01, Exhibit E/Section 12
Software Quality Assurance 1 GRO01, Exhibit F/Section 5
Electronic Data Deliverable (EDD) 1 GR02

RCO1, Exhibit B/Section 5

5.3.

54.

55.

5.6.

5.7.

5.8.

Document Inventory Requirements. See GRO1 Module B Section 5 for Document Inventory
requirements for Support Packages.

Sample Receipt, Storage, Tracking and Internal COC Records Requirements. The Support
Package shall include sample receipt, storage, tracking, and internal COC records as required in
GRO1 Exhibit F Sections 2 and 3.

Copy of the Sample Data Package: The Support Package shall include a photocopy of the
Sample Data Package.

Original SRM and Sour ce Certificate Requirements: The Support Package shall include the
originals of all standard certificates required for meeting GRO1 Exhibit E Section 6. It is expected
these originals will be included by referencing their location on the Support Package Document
Inventory.

Original Logs and/or Logbook Requirements: Logs and/or logbooks include, but are not
limited to, preparation logs, instrument run logs, standard dilution logs, balance calibration logs,
pipette calibration logs, instrument maintenance logs, and ASTM 11 water logs must all be included
in the Support Package. (It is expected that many of these items will be included by referencing
their location on the Support Package Document Inventory.)

Standard Operating Procedure Requirements. The Support Package shall include the SOPs
required for meeting RCO1 Exhibit F Section 4. (It is expected these procedures will be included
by referencing their location on the Support Package Document Inventory.)

Module RC01-B.3
Isotopic Determinations by Alpha Spectrometry B-13 April 24,1998



59. QC Control Charts: The Support Package shall include QC Control Charts of Preparation
Blanks, LCSs, detector Backgrounds and detector Efficiencies (See RCO1 Exhibit E, Section 12)
(It is expected that this report will be included by referencing its location on the Support Package
Document Inventory.)

5.10. Software Quality Assurance: The Support Package shall include Software Quality Assurance
Documentation required by GRO1, Exhibit F Section 5. (It is expected that this information will be
included by referencing its location on the Support Package Document Inventory.)

5.11. Support Package Electronic Data Deliver able Requirements: The copy of the Sample Data
Package contained in the Support Package may include the EDD by reference to the physical
location and file identifier for aretained copy of the EDD.
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RADIONUCLIDE TARGET ANAYLTE LIST AND REQUIRED DETECTION LIMITS

1 RADIONUCLIDE TARGET ANAYLTE LISTSAND REQUIRED DETECTION LIMITS (RDL)

TABLE C1 AMERICIUM, PLUTONIUM, AND URANIUM

Lineltem Code: | RC01B001 | RCO1B002 | RCO1B003 | RCO1B026 | RC01B004 | RCO1B005 | RC01B006
Water Filter Air

Matrices: Water Blank Soilt Waste? 3 Waste? 3 Socks? Filters

Corrected Blank

Corrected
eporting Units: pCi pCi pCi/g pCi pCi/g pCi/g m

R ing Uni Cill Cill Cil Cill Cil Cil d/

CAS No. | sotope RDL RDL RDL RDL RDL RDL RDL
14596-10-2 21Am 0.03 0.03 0.3 0.3 0.3 0.07 0.40
10-12-8 239.240py 0.03 0.03 0.3 0.3 0.3 0.07 0.30
11-08-5 =:3Yy 1.0 1.0 1.0 1.0 1.0 0.10 13
15117-96-1 U 1.0 1.0 1.0 1.0 1.0 0.05 13
7440-61-1 =y 1.0 1.0 1.0 1.0 1.0 0.10 13

Note: Samples analyzed under Line-Item Code RCO1*006 (* denotes current module revision |etter) require one-half of
the sample to be held if reanalysisis necessary. See RCO1 Exhibit D, Section 4 for more information.

TABLE C2 AMERICIUM

Lineltem Code: RC01B007 RC01B008 RC01B009 RC01B027 RC01B010 RC01B011
Water
Matrices: Water Blank Corrected Sailt Waste? 3 Waste? 3 Filter
Socks
Reporting Units: (pCill) (pCill) (pCilg) (pCill) (pCilg) (pCilg)
CAS No. | sotope RDL RDL RDL RDL RDL RDL
14596-10-2 | *'Am 0.03 0.03 0.3 0.3 0.3 0.07
TABLE C3 PLUTONIUM
Lineltem Code: RC01B012 RC01B013 RC01B014 RC01B028 RC01B015 RC01B016
Water
Matrices: Water Blank Corrected Sailt Waste? 3 Waste? 2 Filter Socks?
Reporting Units: (pCill) (pCill) (pCilg) (pCill) (pCilg) (pCilg)
CAS No. | sotope RDL RDL RDL RDL RDL RDL
10-12-8 239,240y 0.03 0.03 0.3 0.3 0.3 0.07
Module RC01-B.3
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TABLE C4 URANIUM

Line Item Code: RC01B017 RC01B018 RCO01B019 RC01B029 RC01B020 RC01B021
Water
Matrices: Water Blank Soil* Waste?? Waste? 3 Filter Socks?
Corrected
Reporting Units: (pCill) (pCill) (pCilg) (pCill) (pCilg) (pCilg)
CAS No. | sotope RDL RDL RDL RDL RDL RDL
11-08-5 =823y 1.0 1.0 1.0 1.0 1.0 0.10
15117-96-1 | *U 1.0 1.0 1.0 1.0 1.0 0.05
7440-61-1 | *U 1.0 1.0 1.0 1.0 1.0 0.10
TABLE C5 THORIUM-230, 232
Lineltem Code: RC01B022 RC01B023
Matrices: Water Soil*
Reporting Units: (pCill) (pCilg)
CAS No. I sotope RDL RDL
14269-63-7 230t 1.0 1.0
7440-29-1 #2Th 1.0 1.0
TABLE C6 THORIUM-228
Lineltem Code: RC01B024 RC01B025
Matrices: Water Soil*
Reporting Units: (pCill) (pCilg)
CAS No. I sotope RDL RDL
14274-82-9 #5Th 1.0 1.0

(@D} The activity units for soils shall be reported in pCi/g of dried sample.

2 The activity units for the filter sock composite and solid waste shall be reported in pCi/g of sample as received. The

activity units for liquid waste shall be reported in pCi/l of sample as received.

3 Waste includes, but is not limited to, liquids, sudge, ail, and chemicals.

4 Filtersinclude Effluent and Ambient air filters to be reported in dpm/filter or dpm/sample when multiple filters are
composited into a single sample.
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RADIOCHEMICAL ANALYTICAL METHODS

1 INTRODUCTION

This Exhibit contains method requirements for analyzing a pha-emitting radionuclides by apha

spectrometry.

2. METHOD SELECTION AND APPLICATION

2.1 Internal Tracer Ratioing Method: Theinternal tracer ratioing method shall be used for isotope
specific analysis by apha spectrometry.

2.1.1. Thebasisfor this method involves spiking each aliquot of sample and QC sample with a
known aliquot of tracer that chemically mimics, and does not interfere with the target
analyte through the radiochemical separation and instrument analysis.

2.1.2. The uranium, plutonium, americium and thorium target anaytes shall be chemically
separated from each other and from the rest of the sample matrix.

2.1.3. Theindividua uranium, plutonium, americium and thorium separations shall be deposited
onto separate substrates for the spectral analysis. Multi-element target analytes on asingle
substrate shall not be acceptable.

2.1.4. Ingenerd, the following equation is the basis for calculating the target analyte:

DPM.* CPM
DPM, = r CPM,,
CPM;
where,
DPM, =  disintegrations per minute of the target analyte
DPMt =  digintegrations per minute of the tracer aliquot (known)
CPM, =  counts per minute of the target analyte corrected for the respective
background (measured)
CPMt =  counts per minute of the tracer corrected for the respective background
(measured)
2.2.  Choosing an Internal Tracer Ratioing Method: In choosing an andytical method on which to

base an SOP, the Laboratory should be aware that many analytical methods often have serious
limitations. Some analytical methods assume the presence of only the isotope of interest, and
others assume the absence of a specific interfering isotope. Analytica methods involving
dissolution or leaching may assume that the element of interest is in a specific chemica form.
Careful attention to the conditions and limitationsis essentia both in the selection of alpha
spectrometry analyses and in the interpretation of data obtained from those analytical methods.

2.2.1. Theanaytica method selected for this module shall meet the minimum method QA/QC
requirements in Exhibit E.

Module RC01-B.3
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Presently, there is no universally accepted compilation of required standard methods for
the determination of alpha-emitting radionuclides by alpha spectrometry. However, the
analytical methods provided in RCO1 Exhibit H and their updated versions may be
referenced by the |aboratories in developing their analytical method SOPs for this module,
with the above listed stipulations in mind.

3. SAMPLE HOLDING TIMES AND PRESERVATION REQUIREMENTS

3.1 Holding Time: The maximum sample holding time allowable under this Statement of Work
(SOW) is90 days. To comply with this SOW, the Laboratory shall analyze samples within this
time, even if the time is less than the maximum data submission time allowed.

3.2.  Sample Preservation

3.2.1.

3.2.2.

3.2.3.
3.24.

3.25.

3.2.6.

Before sample preparation is initiated on awater sample, the Laboratory shall check the
pH of the water sample and verify that it islessthan pH 2. The pH and acid type used in
the preservation of the sample shall be documented in the appropriate sample receiving log
and COC.

Water samples that will be analyzed within 24 hours of receipt do not require acid
preservation. However, these samples shall be maintained at 4°C + 20C.

Filter Samples do not need to be maintained at 49C + 20C

Samples other than water shall not be preserved with acid, unless specified by the CTR.
However, these samples shall be maintained at 49C + 20C.

The laboratory is required to verify preservation of samples upon receipt as specified in
GRO1, Exhibit F, Section 3.

If acidification was the proper preservation, as indicated on the COC, and it was found
upon receipt verification to have not been properly performed, the laboratory shall add
concentrated nitric acid to bring the pH< 2. Such action shall be recorded on the COC and
the appropriate sample receiving documentation. The sample shall be retained in its
origina container for a minimum of 16 hours before aliquoting the sample.

4, SAMPLE PREPARATION REQUIREMENTS

4.1.  Analytical Radiological Control

41.1.

4.1.2.

Module RC01-B.3

The laboratory shall maintain aradiological control program which rigorously addresses
analytical radiological control. One important aspect of this program will be the
procedures for segregation of potentially widely varying radioactivity levels of samples.
Theradiological control program must explicitly define how low level and high level
samples will be segregated and processed in order to prevent sample cross-contamination.
The quality of the program will be evident in evaluation of the method QC.

Glassware, sieves, mortars and pestles, grinders and other such laboratory equipment that
directly comein contact with high level samples shall be designated as high level, and shall
be segregated from low level. This equipment shall not be used to prepare low level
samples.
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4.2.

4.3.

4.4,

45,

4.6.

Hazar dous Additions: Sample preparation shall not introduce hazardous constituents over and
beyond those which may be inherent to the sample, when aternative separation methods are
available.

Water Purity: Requirements for laboratory water purity are specified in Exhibit E of the General
Laboratory Requirements Module, GROL.

Glassware, Equipment, and Resin Cleaning/Decontamination: The Laboratory shall have a
procedure for glassware and equipment cleaning and decontamination that addresses the following:

4.4.1. Ataminimum, the glassware and applicable equipment shall be fully submersed, soaked
and cleaned in a suitable decontaminating/cleaning agent, followed by a thorough acid
soaking, and thorough rinsing with ASTM type | water.

4.4.2. Low leve glassware and applicable equipment shall not be cleaned in the same receptacle
ashigh level.

4.4.3. The cleaning receptacles and any recycled acids shall be segregated by high and low level.
4.4.4. The cleaning agents shall not be recycled.

4.4.5. To reduce the chances of cross-contamination (that would not be detected in an aqueous
Preparation Blank), sieves shall be used at a minimum, and only when necessary to remove
rocks. The assessment of sufficient particle size reduction shall be determined either asa
visual or tactile approximation, wearing proper personal protective equipment.

4.4.6. Extraction chromatography resins shall be replaced or regenerated prior to each use. Prior
to using newly regenerated resin, it is recommended that periodically the Laboratory
analyze unspiked blanks (no added radioactivity) to determine the contamination level of
theresin.

4.47. Theresin shal betested, proven and documented as having no added radioactivity that
would interfere with the isotopic analyses.

Sample Deposition

45.1. Either eectroplating onto stainless stedl planchets or micro-precipitation onto filter papers
shall be used for sample deposition.

45.2. Theelectroplating apparatus shall be thoroughly cleaned after each use to ensure that there
IS no contamination.

45.3. Theéectrodes used in the electroplating apparatus shall be thoroughly cleaned and
degreased prior to deposition.

45.4. It isrecommended that periodically the Laboratory electroplate and analyze unspiked
blanks (no added radioactivity) to verify no significant levels of contamination of the
electroplating apparatus, electroplating reagents and electrodes.

455. Thefiltration apparatus used for the micro-precipitation method shall be thoroughly
cleaned between and after each use to ensure that there is no contamination.

Preparation Requirementsfor Solid Samples

Typically, arepresentative aliquot of solid sasmpleis dried, ashed and the ash dissolved in acids. If
hydrofluoric acid is used and plutonium analysisis required, a fluoride complexing agent such as
sodium borate or aluminum nitrate is used to prevent the formation of plutonium fluoride
compounds (plutonium hexafluoride is gaseous and plutonium trifluoride is difficult to dissolve).
The digestate is then processed through the radiochemical separations.
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4.6.1. Unlessingructed otherwise by the CTR, all samples shall be mixed thoroughly prior to
allocating for preparation. The sample aliquot shall be as representative as possible of
what isin the origina sample container.

4.6.2. Following ashing, total digestion/dissolution is required for soils, sediments, sudges,
waste, filter socks, and filters, unless specified otherwise by the Site.

4.6.3. Benchsnheets shall document sample weights used to cal culate sample wet/dry ratio.

4.6.4. For soils, dudges and sediments, the following preparation steps are required, unless
specified otherwise by the CTR:

if there is sufficient sample, theinitia aliquot to be dried and homogenized shall be at
least 10% of the entire sample by volume (up to approximately 100 grams), and a
minimum of 30 grams

if there are less than 30 grams in the sample container, the entire contents of the
container shall be dried and homogenized

the dried aliquot shall be reduced in particle size to a fine powder

4.6.5. Tracersshal be added prior to the initiation of the ashing step. If ashing is not required,
the tracers shall be added prior to the initiation of the dissolution/digestion steps.

4.6.6. For filter samples, retain 50% of the digestate for backup analysisin case areanalysisis
required.

5. TRACERSFOR ISOTOPIC ANALYSISBY ALPHA SPECTROMETRY

The following table is a compilation of target analytes and acceptable tracer isotopes that may be used for
the analysis:

TABLE D1 ANALYTE/ TRACER ISOTOPE SUMMERY

ISOTOPE | MAIN ENERGY” T1/2* COMMENT
(kev) (years)

U 4196 4.47E09 | Anayte- may interfere with *Th good Th/U separation isimperative
with no ®*Th above background in the U spectrum.

U 4395 7.04E08 | Analyte.

U 4494 2.34E07 | U Tracer- interferes with *°U- acceptable only if *°U is not required.

2 4776 2.45E05 | Analyte- may interfere with **Th good Th/U separation isimperative
with no ®°Th above background in the U spectrum.

U 4824 1.59E05 | Analyte- may interfere with “*Th good Th/U separation isimperative
with no ®°Th above background in the U spectrum.

2py 4900 3.76E05 | Pu Tracer- may interfere with 2*Th good Th/Pu separation is
imperative with no ?*Th above background in the Pu spectrum.

py 5155 2.41E04 | Analyte®**°py,

oy 5168 6.56E03 | Analyte®**°py,
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TABLE D1 ANALYTE/ TRACER ISOTOPE SUMMERY (continued)

*

ISOTOPE | MAIN ENERGY” T2 COMMENT
(kev) (years)

Am 5276 7.38E03 | Am Tracer- decaysto “*Np, which decays to “*Pu, but half-life of
*SAm is so long that contamination isinsignificant

=2y 5320 68.9 U Tracer- decays to “°Th that can interfere with ***Am (due to recail
in the detector)- best to segregate detectors used for Am analysis.

Am 5485 432.7 Analyte- may interfere with 2*Th and **Pu good Am/Th and Am/Pu
separation isimperative with no 2™ or ®pu above background in
the Am spectrum.

py 5499 87.7 Analyte- interferes with **Am and **Th- good Pu/Am and Pu/Th
separation isimperative with no **Am or **Th above background in
the Am spectrum.

#py 5767 2.85 Pu Tracer- short half-life- decays to U, which decays to #°Th (refer
to comment for 2*U).

Cm 5805 18.11 Am Tracer- less peak tailing from *Am than for **Am.

5Th 5427 1.91 Analyte- interferes with **Am and **Pu- good TH/Am and Th/Pu
separation isimperative with no *Am or **Pu above background in
the Th spectrum (refer to comment for V).

20Th 4684 8.0E04 | Anayte may interfere with *#**U- good Th/U separation is
imperative with no **#**U above background in the Th spectrum.

2Th 4011 1.41E04 | Analyte- may interfere with “®*U- good Th/U separation isimperative
with no U above background in the Th spectrum.

Th 4811 to 5054 7340 Th tracer- very broad energy range- interferes with **Pu and *'Np-
good Th/Np and Th/Pu separation isimperative with no *’Np or **Pu
above background in the Th spectrum.

2Th Beta emitter 24days | Th Tracer- must be decay corrected for short half life; 2*Th decays to

#pawhich decays to *'U, therefore, it can not be used in separation
schemes where *'U is an analyte of interest; planchet must be beta
counted to determine recovery and applied to the alpha spectroscopy
data. Efficiency of the alpha spectroscopy system must be accurately
known for the counting geometry of the sample planchets.

*Browne, E. and R.B. Firestone. 1986. Table of Radioactive Isotopes. John Wiley and Sons, New Y ork.
NOTE: Refer to Exhibit E for more details and requirements for the tracer.

6. BACKGROUND CORRECTION

6.1.  Thegross countsin each target anayte and tracer region of interest (ROI) shall be corrected for the
particular detector's background contribution in those same ROIs.

6.2. Refer to Exhibit E of this module for additional QA/QC requirements.

7. PREPARATION BLANK CORRECTION

Since tracers are not isotopically pure, minute amounts of the target analyte may be introduced into the
sample or QC sample aliquot. Idedlly, it would be best laboratory practice to quantitate rigoroudy the
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contaminant and correct the analyte activity. However, blank correction is difficult to define generically,
and is dependent upon the sample matrix, method and project requirements.

7.1.  Surface Water and Air Filters: Surface water, effluent air filters and Ambient air filter programs
require blank correction of data. Blank correction for Pu-238, Pu-239/240, Am-241, U-234, U-
235 and U-238 will be performed by establishing a matrix specific blank population for each
isotope.

7.1.1. Matrix Specific Blank Populations. Matrix specific blank population must consist of at
least eight but not more than thirty individua blank results. As additional blank samples
are analyzed the new values will be added to the population. Blank correction for
composited filter samples must take into consideration the actual number of filtersin the
composite.

7.1.1.1. Surface Water: The Laboratory shall use ASTM Type Il water as blanks and
controls.

7.1.1.2. Air Filters: The Site will provide filters to be used as blanks and controls for the
Effluent and Ambient Air Programs. A tracer isotope, specific for the analyte to
be determined, will be added to each blank by the laboratory to assess recovery or
yield of the analysis. The reported results will be adjusted to reflect the recovery
of the analysis by dividing the observed result by the recovery. For filter samples,
retain 50% of the digestate for backup analysis in case areanalysisis required.

7.1.2. Blank Population Criteria: At no time will the population contain more than thirty
results. The blank population will be maintained using afirst-in, first-out or arolling
population approach. No blank value will be deleted from the population unless specific
analytical processing reasons can be identified and documented in the Quality
Control/Quality Assurance records. The effluent air filter blanks will consist of 10
individual filters composited into one sample.

7.1.3. Deletion of ablank value from the population will be noted and discussed in the case
narrative portion of the report.

7.1.4. The Winsorized mean of this population will be computed and subtracted from the sample
results prior to reporting the results to RFETS.

The following formula must be used to compute the Winsorized mean:
1
Yoo = A(G+DYseat a yi+(g+1)y.- o
where
Vi £ Yo £.....E Yh isthe ordered set of blank values.
Ywg = the g-times Winsorized Mean
N = number of blanks
g =(n/4) (Note: Thisvaueisto be truncated)
y = n" blank
h= n-2g
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The Winsorized Mean squared deviations:

r'ré;—l
SDuwg =(g+D(Yo+1- ug)® + A (M- Yoe)® + (I+D(¥h- o= Vo)’

i=g+2

The Standard Deviation of the Trimmed Mean

)SSDWG
SVTG_ h(h_ 1)

The Standard Deviation of the Trimmed Mean in cpm and dpm
Sg(dpm) = Svre for Y (dpm) Sg(cpm) = Svre for Yi(cpm)

7.2.  Other Programs. For any other program, unless specified otherwise in the applicable Addendum
or by the CTR, the sample and QC sample activity in dpm shall NOT be blank corrected. Any
blank correction specifications shall be defined in an applicable Addendum for the specific project
and sample matrix. The preparation blank shall comply with the QC requirements in Exhibit E of
this module.
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QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS

1 INTRODUCTION

The purpose of this Exhibit is to describe the processes by which isotopic anayses by a pha spectrometry meet
the defined quality objectives. This module requires a variety of activities which represent the minimum QA/QC
operations necessary to satisfy the analytical requirements associated with the determination of the alpha-
emitting radionuclides by apha spectrometry. These operations and those in the General Laboratory
Requirements Module, GRO1, are designed to ensure the generation of comparable datafrom all laboratories.
These requirements do not release the Laboratory from maintaining its own QC checks on method and
instrument performance.

2. QUALITY ASSURANCE PLAN

Requirements for the quality assurance plan are specified in GRO1 Exhibit E.

3. ANALYTICAL BATCH QUALITY CONTROL REQUIREMENTS

3.1. Sample Control: All laboratory identifications used for the prepared samples through the entire
analysis (identifications of beakers, planchets, filter papers, vias, etc.) shall be documented and
traceable to the Site sample identifications and the respective preparation Anaytical Batch
| dentification.

3.2. QC Sample Identification: All QC samplesin the preparation Analytical Batch shall be designated
with the QC type (refer to Exhibit B for details) and a unique identification that is traceable to the
respective preparation Analytical Batch Identification.

3.3. QC Traceability to Primary SRM Certificate: All tracer and LCS aliquot identifications shall be
traceable to the respective primary SRM certificate, the standard log and the respective preparation
Analytical Batch Identification.

3.4. Traceability of Measuring and Testing Equipment (M& TE): All pipet and balance identifications
specified on al Analytical Batch preparation benchsheets or logs shall be traceable to the respective
calibration log.

3.5. Reanalysis: The Analytical Batch ID for reanalysis must be different from that of the origina analysis.
All reanalyses shall be traceable to the reanalysis Anaytical Batch Identification and to the reanalysis
Analytical Batch QC samples.

3.6. QC Sample Preparation: All samples and QC samplesin each Analytical Batch shall be spiked at the
same appropriate tracer level, and shall be prepared concurrently and in the same manner (refer to
Exhibit D and Exhibit E/Section 9 of this module).

3.7. QC Sample Counting: All QC samples shall be counted and analyzed in the same manner asthe
samplesin the Analytical Batch, in the same time frame and using the same instrument calibration
parameters, instrument analysis algorithms, etc.
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Isotopic Determinations by Alpha Spectrometry E-2 April 24,1998



4, RESULTS REPORTING REQUIREMENTS

41, The sample activities, measurement uncertainties and MDAs shall be rounded and reported as follows,
unless specified otherwise by the CTR:

Sample Activity Reported

<1.000 nearest thousandth digit (0.001)
1.00t0 9.99 nearest hundredth digit (0.01)
10.0t0 99.9 nearest tenth digit (0.1)

100to 999 nearest 1's digit (whole number)
31000 nearest 10's digit

4.2. All negative activities shall be reported as such. If the sum of the activity and the measurement
uncertainty at 2-sigmais a negative number, the sample shall be recounted. Recurrent problems with
significant negative results suggest that the background subtraction and/or blank subtraction, if
applicable arein error or that the estimate of error islow. Investigation of such problems and
documentation of the resolution is required.

5. MDA DETERMINATION

The MDA, which isthe smallest quantity of aradionuclide that can be detected in a sample with a 95%
confidence level, shall be determined for each sample and QC sample analyzed and for each analyte. The
Laboratory shal provide al necessary information used to calculate the MDAs.

5.1 MDA Factorsand Conditions: The MDASs are determined based on the factors and conditions which
influence the measurement. These factors include the sample size, count duration, tracer chemical
recovery, detector background, blank standard deviation, and detector efficiency.

5.2. MDA Calculation: The following equation shall be used to calculate the MDA when blank subtraction

is not needed:
VDA = 2.71+4.65VBKG
T* EFF*V*Y*222

where,

BKG = tota background counts

T = count timein minutes

EFF = detector efficiency

\Y = sampleaiquot size (liters or grams)

Y = tracer chemical recovery

Units are in pCi/l or pCi/g
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5.3. MDA Calculation: The following equation shall be used to calculate the MDA for air filters (Line
Item Code RC01*006; * denotes current Parameter Specific Analytical (PSA) Module revision letter):

1 vre(CPM) 6 271 9
MDA = Wészg)%g + Svo(DPM)? + Wé
where,
Sve = standard deviation of the trimmed mean from the blank population
T = sample count time in minutes
EFF = detector efficiency
VF = 0.5 (hdf of thetotal volumeis saved for backup, units arein DPM only)
Y = tracer chemical recovery

5.4. MDA Calculation: The following equation shall be used to calculate the MDA for blank corrected
water (Line Item Code RC01*002; * denotes current PSA Module revision letter):

1 & ve(CPM) &° 271 ©
MDA == 329)?527\()% + Svie(DPM)? ==
where,
Sve = standard deviation of the trimmed mean from the blank population
T = sample count timein minutes
EFF = detector efficiency
VF = samplediquot size (liters)
Y = tracer chemical recovery

Unitsarein pCi/l

5.5. MDA vs RDL: Except as specified in this Exhibit, the analyte MDAs shall be less than or equal to the
respective RDL (Exhibit C of this module) and the Laboratory shall optimize the above-listed factors.

6. CONDITIONS REQUIRING REANALYSIS

6.1. General Conditions: If the sample target analyte RDL could not be met due to inadequate sample
aliquot size, inadequate count duration, low tracer chemical recovery, low detector efficiencies, or high
detector backgrounds, the sample shall be reanalyzed under more optimal conditions, and the reasons
for reanalysis shall be reported in the Narrative.

6.1.1. Thefollowingisan exception to the genera conditions and addresses samples and their
Duplicates prepared with reduced aliquot size due to high or significant analyte activity:

If the net counts per second for the target analyte ROI are 3 100 times the background
(same units, same ROI), and the tracer chemical recovery and the Continuing
Calibration Checks for the respective spectra are within the limits specified in this
Exhibit, exceeding the RDL is not subject to reanalysis or reporting in the Narrative.
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6.2. Sample and Analyte Specific Conditions. Any one of the following are additional conditions that
require reanalysis for a particular sample and analyte, beginning with the preparation:

6.2.1.

6.2.2.

6.2.3.

6.2.4.

6.2.5.

6.2.6.

If the tracer chemical recovery for the sample target analyte is below the required limits
specified in this Exhibit, reanalysisis required.

If the sample target analyte Continuing Calibration Checks for resolution is outside the limits
specified in this Exhibit, reanalysisis required, beginning with the preparation. The
preparation may be limited to better electrodeposition.

If the sample aliquot is spilled or measured incorrectly, reanalysisis required.

If there are any unexplainable sample identification mix-ups (e.g., switched beakers, planchets,
etc.), reanaysisisrequired.

If the sample analyte activity is inappropriate for the respective tracer level, reanaysisis
required.

If the sample analyte spectrum contains interferences with the analyte and/or tracer ROIs,
reanalysisis required.

6.3. Analytical Batch Conditions: Except where noted otherwise, any one of the following conditions
requires reanalysis of the entire Analytical Batch, beginning with the preparation:

6.3.1.

6.3.2.

6.3.3.

6.3.4.

6.3.5.

6.3.6.

6.3.7.

6.3.8.

6.3.9.
6.3.10.

6.3.11.

Module RC01-B.3

If the tracer chemical recovery for the Preparation Blank does not meet the required limits
specified in this Exhibit, reanalysisis required.

If the MDAs for the samplesin an Analytica Batch meet the analyte RDL, and the respective
Preparation Blank analyte activity is greater than the RDL, reanaysisis required.

If the MDAs for the samples in an Analytical Batch do not meet the RDL due to high analyte
activity and reduced sample size (as per Step 5.2 of this Exhibit), the Preparation Blank anayte
activity shall be less than 1% of the sample analyte activity

If the tracer chemical recovery for the Duplicate does not meet the required limits specified in
this Exhibit and/or it fails the equivalency test, reanalysisis required.

If the LCS observed activity is outside the required limits specified in this Exhibit, reanalysisis
required.

If any of Preparation Blank target analyte Continuing Calibration Checks are outside the limits
specified in this Exhibit (resolution and energy calibration checks), reanalysisis required,
beginning with the preparation and/or the instrument analysis.

If there is any sample spattering during the preparation, reanalysisis required.

If there is any evidence of contaminated glassware or reagents (may or may not be
demonstrated in the Preparation Blank), reanalysisis required.

If any standards or standard sources are expired, reanalysisis required.

If there is an unexplainable mix-up between the QC samples, either among themselves or with
any samplesin the Analytical Batch, reanalysisis required.

If the QC sample analyte spectrum contains interferences with the analyte and/or tracer ROIs,
reanalysisis required.
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7.

QC SAMPLES- PREPARATION BLANK (PB)

The purpose of the preparation blank analysis is to assess the extent of contamination introduced through
sampling, the tracer, sample preparation, and analysis.

7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

1.7.

8.

Frequency: At least one preparation blank consisting of ASTM Type Il water shall be prepared and
analyzed with every Analytical Batch of samples prepared, at the frequency specified in GROL.

Spiking Levels. Preparation blanks shall be spiked at the same appropriate level as the samples with
an approved tracer (refer to Exhibit D and Exhibit E/Section 11 of this module).

Counting: Preparation blanks shall be counted for at least the same count duration as the samples.

Chemical Recovery and Continuing Calibration: Preparation blanks shall meet the same tracer
chemical recovery and Continuing Calibration Checks requirements as the samples.

Blank Correction: Refer to Exhibit D of this module for details about blank correction.

MDA: Thefollowing criteriafor the MDA are required for the Preparation Blank:

7.6.1. If the MDAsfor the samplesin an Analytical Batch meet the analyte RDL, the activity of the
preparation blank shall be less than or equal to the RDL (Exhibit C).

7.6.2. The Preparation Blank MDA calculation shall be based on the greatest sample volume or
weight for the entire Analytical Batch.

Matrix: An aqueous Preparation Blank shall be used for soils, sediments, sludges and waste. Blank
filter matrix medium will be supplied and will be used for the air filters

QC SAMPLES- DUPLICATES

The purpose of the Duplicate sample analysisis to assess the Laboratory precision by providing information on
the Laboratory's reproducibility, and the homogeneity of the sample.

8.1

8.2

8.3.

8.4.

8.5.

Frequency: A Duplicate sample shall be performed at the frequencies specified in GRO1.

Reporting: The Duplicate activity shall not be averaged with the corresponding sample activity when
reporting results.

Selection: If itisnot possible to use a sample from the same RIN for the Duplicate, another Site
sample may be used. However, both that sample and the Duplicate results shall be reported for the
Analytical Batch requirement in the RIN. This shall be explained in the Narrative. Referral to other
Data Packagesis not allowed.

8.3.1. Samplesidentified as Field Blanks should not be used for Duplicate sample analysis. The Site
may require that a specific sample be used for Duplicate sample analysis.

Air Filter. Thelaboratory will prepare and analyze two Laboratory Control Samples (LCS) inlieu of a
duplicate sample

Tracer Recovery: Duplicates shall meet the same tracer recovery requirement as the samples.
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8.6.

8.7.

8.8.

0.

Tracer Selection: Duplicates shall be spiked with an approved tracer (refer to Exhibit D and Exhibit
E/Section 11 of this module) at the same appropriate level asthe samples.

Counting: Duplicates shall be counted for the same count duration as the samples.

Equivalency: The following equations shall be used to test the equivalency between the Duplicate and
respective sample activities with the measurement uncertainties stated at the 2-sigma confidence level:

F=|S- R

E=\EZ+E}

where,
F = Theabsolute difference of the sample and duplicate activities
S = Origina sample activity
R = Duplicate sample activity
E = Propagated measurement uncertainty, of the difference, at 2-sigma
Es = 2-sigmameasurement uncertainty of sample activity
Er = 2-sigmameasurement uncertainty of Duplicate activity

881 Fshalbe<E*15 or FE<1b5.

QC SAMPLES- LABORATORY CONTROL SAMPLE (LCY)

The purpose of the laboratory control sample isto provide information about the degree of accuracy and
precision of the analysis, and to assess the overall process for any inherent biases or trends.

9.1

9.2.

9.3.

94.

9.5.

Frequency: A valid (not expired) NIST-traceable LCS shall be prepared and analyzed at the frequency
specified in GROL.

Selection and Level: The LCS shall be of the same analyte as the sample analyte and shall be at an
appropriate level for the samplesin the Analytical Batch. The activity of the LCS aliquot for near
background level samples for Puand Am shall not exceed 5 dpm, and for U, it shall not exceed 10 dpm
for each isotope.

9.2.1. AirFilters. The Sitewill provide filters to be used as controls for the Effluent and Ambient Air
Programs. Controls will be prepared in the laboratory using certified solutions containing not
more than 5 dpm/mL of each target isotope. A composite solution of al isotopes may be used
if sodesired. The reported results shall be adjusted to reflect the recovery of the analysis by
dividing the observed result by the recovery then blank corrected using the Winsorized mean
value of the blank population.

Tracer: The LCSshall be spiked with an approved tracer (refer to Exhibit D and Exhibit E/Section 11
of thismodule) at the same appropriate level asthe samplesin the Analytica Batch.

Counting: The LCS shall be counted for the same count duration as the samples.

Tracer Recovery: The LCS shall meet the same tracer recovery requirement as the samples.
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9.6.

9.7.

10.

Matrix: Aqueous solutions may be used for the soil or waste LCS. The unitsfor the LCS are up to the
discretion of the laboratory as long as the units are specified, and are the same for both the observed and
certified values.

Acceptance Criteria: The observed value (OV) of the LCS shall meet both of the following criteria:

9.7.1. TheOQV of the LCS shdl be within plus or minus three standard deviations of the certified
value (CV).

9.7.2. The percent recovery (OV/CV * 100) shall be in the range of 75% to 125%.

INSTRUMENT CALIBRATION

The purpose of the instrument calibration is to ensure that a pha spectrometry detectors used for sample anaysis
are capable of producing quality results according the specifications given in this module, and that the
calibration was maintained throughout the time period in which samples were analyzed.

10.1.

10.2.

10.3.

104.

10.5.

10.6.

Calibration: All apha spectrometry instruments shall be calibrated for the specific analytes of interest
according to the specifications given in this module. Each detector used for analysis of Site samples
shall be calibrated on a monthly basis (at a minimum), or more frequently, if required.

Calibration Standards: Calibrations shall be performed with valid (not expired) sources that are
traceable to NIST and shall be fully documented.

Calibration Package: The Instrument Calibration Package shall be completed and submitted as
specified in Exhibit B of this module.

Instrument Calibration Order: The order of performing the Instrument Calibration shall be (1)
Energy Calibration, (2) Background determinations and (3) detector Efficiency determinations.

Energy Calibration Requirements

10.5.1. Theenergy calibration for each detector shall be performed. A curve shall be fit for Energy
(Y-axis) versus Channel (X-axis), and the equation with the slope and Y -intercept for the fit
shdl be documented.

10.5.2. The dope of the equation shall be <13 keV/channdl.
10.5.3. Theenergy range of each detector shall include 3 to 6 MeV.

10.5.4. Theenergy calibration shall be performed using NIST traceable calibration sources and at least
two isotopes within the energy range of 3to 6 MeV.

10.5.5. Thefina peak centroid positions of all observed isotopes shall be within £40 keV of the
expected peak centroid.

Background Requirements

10.6.1. The Background count time shall be documented and shall be as long as the sample count
duration.

10.6.2. The Background total counts (or counts per unit time) for each target analyte and tracer isotope
ROI shall be analyzed on each detector and documented.
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10.6.3. The Background for each ROI shall be sufficiently low to optimize the MDA, so that the RDL
may be achieved.

10.6.4. The Background error and confidence level shall be documented.
10.7. Efficiency Determination Requirements

10.7.1. The Efficiency determinations shall be performed on each detector using NIST traceable
calibration sources and the isotope used shall either be 2 #°pu or *Am.

10.7.2. If the efficiency source was plutonium and the certified value of the source was based on the
total apha, the ROI used for the efficiency determination shall cover the range of 4 to 6 MeV
to include decay daughters (in-growth of “Am).

10.7.3. If the certified value for the Efficiency cdibration source was determined for the specific
isotope, the ROI used for the Efficiency determination shall aso be specific for that isotope.

10.7.4. The Efficiency countsfor the ROI shall be background corrected using the same ROI for the
background.

10.7.5. The Efficiency is determined on at least 2000 net counts in the ROI (after background correction).
10.7.6. Theresolution of the Efficiency isotope shall be <40 keV FWHM at >2000 net counts.
10.7.7. The Efficiency error and confidence level shall be documented.

11. ANALYSISQC ASSESSMENT

11.1. Tracer and Tracer Chemical Recovery

11.1.1. The standard material used to prepare the tracer solutions shall be valid (not expired) and
traceable to NIST. Theisotopic tracer aiquot shall have dpm values appropriate for the
activity of the sample aliquot analyzed. The activity of the tracer aliquot for near background
level samplesfor Pu and Am shall not exceed 5 dpm, and for U, it shall not exceed 10 dpm for
each isotope.

11.1.2. Tracer solutions shall be prepared so that the overall propagated uncertainty at the 2-sigma
confidence level shall not be increased by more than 3% over the uncertainty of the primary
SRM.

11.1.3. The purpose of the tracer recovery is to evaluate the effectiveness of the sample preparation
process used to isolate the radioisotope(s) of interest. The tracer chemical recovery is used to
calculate the MDA.

11.1.4. Thefollowing equation shall be used to calculate the tracer chemical recovery :
DPM C; 1

Y = = *
cv T,*EFF CV

where,
DPM = observed disintegrations per minute of the tracer
Cr = total countsin the tracer isotope ROI
Ts = sample count time in minutes
EFF = detector efficiency
cv = certified value decayed to the date of analysis of the tracer aliquot in dpm
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11.1.5. Thetracer recovery for U analyses shall be > 30% but < 110%. The tracer recovery for Pu and
Am analyses shall be > 20% but < 110%.

11.2.  Continuing Calibration Checks

11.2.1. The FWHM resolution for each sample and QC sample tracer peak shall be <80 keV.
11.2.2. Thetracer peak centroid shall be £40 keV of the expected.

11.3.  Spectrum Assessment: Each sample and QC sample spectrum shall be assessed for correctly chosen
ROl s, acceptable spectral resolution, acceptable energy calibration and no interferences with the analyte
and tracer ROIs. The Data Review Checklist provides documentation of this assessment.

11.4. Analytical Batch QC Assessment: The reviewer shall assess the Analytical Batch QC and determine

if the sample results for the Analytical Batch are acceptable. The Data Review Checklist provides
documentation of this assessment.

12. CONTROL CHARTING REQUIREMENTS

The Site requires that control charts of Preparation Blanks, LCSs, detector Backgrounds and detector
Efficiencies be prepared.

12.1. These charts shall be updated quarterly, maintained at the Laboratory and be available during on-site audits.

13. MEASURING AND TESTING EQUIPMENT REQUIREMENTS

Requirements for measuring and testing equipment are specified in GROL.

14. DATA MANAGEMENT

Requirements for site data management are specified in GROL.

15. LABORATORY EVALUATION SAMPLES

15.1. Required Analytes. The Laboratory shall participate in an inter-laboratory comparison study that
includes each parameter reported..

15.2.  Frequency: The minimum required frequency of participation in inter-laboratory comparison studiesis
quarterly.

15.3. Other: Additional requirements for laboratory evaluation samples are specified in the Genera
Laboratory Requirements Module, GRO1 Exhibit E.

15.4.  Acceptable Performance Evaluation Programs: Participation in one or more of the following
evaluation programs for the matrix and analyte of interest are acceptable under this statement of work.

15.4.1. LasVegas (CRD-LV) quarterly participation
15.4.2. DOE Environmental Monitoring Laboratory (EML) semi-annual participation
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15.4.3. DOE Mixed Analyte Performance Evaluation Program (MAPEP) semi-annual participation

16. ON-SITE LABORATORY EVALUATIONS

Requirements for on-site laboratory eva uations are specified in the General Laboratory Regquirements Module,
GRO1.

17. PERFORMANCE CRITERIA

Requirements for performance criteria are specified in the General Laboratory Requirements Module, GRO1.

18. CERTIFICATIONS AND APPROVALS

Laboratories are encouraged to provide proof of certifications or approvals for any programs in which the
Laboratory is participating. Proof of laboratory certifications (or approvals) ddlivered to the CTR according to
the schedule in GRO1 Exhibit B Table B2 may increase the potential sample load for Laboratories providing this
proof.

18.1. Inparticular, proof of thefollowing laboratory certification or approvalsto the CTR according to the
schedule in GRO1 Exhibit B Table B2 will increase a laboratory’s potential sample load:

18.1.1. State of Utah certification for the determination of isotopic parameters in samples related to
RCRA Treatment, Storage, and Disposal facilities for low-level radioactive waste.
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EVIDENTIARY REQUIREMENTS

11.

21

3.1

4.1.

INTRODUCTION

The purpose of this Exhibit is to describe the evidentiary requirements that must be followed for
the preparation and analysis of Site samples for target alpha-emitting radionuclides by apha
spectrometry under this subcontract.

SAMPLE CHAIN OF CUSTODY

Requirements for the following chain-of-custody procedures are specified in Exhibit F of the
General Laboratory Requirements Module, GRO1:

Sample I dentification;
Chain-of-custody Procedures;
Sample Receiving Procedures; and
Sample Tracking Procedures.

DOCUMENT CONTROL PROCEDURES

Requirements for the following document control procedures are specified in Exhibit F of the
General Laboratory Requirements Maodule, GRO1:

Preprinted Laboratory Forms and L ogbooks,
Consistency of Documentation;

Document Numbering and Inventory Procedures,
Storage of Site Files; and

Shipping Data Packages and Sample Data Packages.

STANDARD OPERATING PROCEDURES

Requirements for the following SOPs are specified in the Genera Laboratory Requirements
Module, GRO1:

SOP Specifications and Format;

Required Evidentiary SOPs,

Required Analytical SOPs,

Required Quality Management SOPS,
Handling of Confidential Information; and
SOP Delivery Requirements.
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GLOSSARY OF TERMSAND ACRONYMS

1 INTRODUCTION
The glossary of terms and acronyms contained in parameter-specific analytical module(s) supplement

those found in the General Laboratory Requirements Module, GRO1. Any definitions provided in this
Exhibit, however, shall supersede the definitions provided in GROL in cases of conflicting definitions.

2. GLOSSARY OF TERMS

Refer to General Requirements Module GRO1, Exhibit G for all applicable terms.

3. ACRONYMS

Refer to General Requirements Module GRO1, Exhibit G for all applicable acronyms.

Module RC01-B.3
Isotopic Determinations by Alpha Spectrometry G-2 April 24,1998



EXHIBITH

REFERENCES

TABLE OF CONTENTS

SECTION PAGE NO.
1. REFERENCES FOR ANALYTICAL METHOD DEVELOPMENT ......cccoiiiiiiiinniniinas H-2
2. REFERENCES FOR QUALITY ASSURANCE/QUALITY CONTROL ......cccccvciiiiiiiiinicccrices H-2
Module RC01-B.3 H-1

Isotopic Determinations by Alpha Spectrometry April 24,1998



REFERENCES

1. REFERENCES FOR ANALYTICAL METHOD DEVELOPMENT

1.1. U.S. Department of Energy (DOE), Pacific Northwest Laboratory, 1993. DOE Methods for
Evaluating Environmental and Waste Management Samples. DOE/EM-0089T, Rev. 1. Richland,
WA.

1.2. U.S. DOE, Environmental Measurements Laboratory. 1990. EML Procedures Manual, (most
current edition), HASL-300. New York, NY.

13. U.S. Environmental Protection Agency (EPA), Environmental Monitoring Systems L aboratory.
1979. Radiochemica Analytical Procedures for Analysis of Environmental Samples, No. EMSL-
LV-0539-17. LasVegas, NV.

14. U.S. EPA, Environmental Monitoring Systems Laboratory. 1976. Interim Radiochemical
Methodology for Drinking Water, No. EPA-600/4-75-008. Cincinnati, OH.

15. U.S. EPA. 1980. Prescribed Procedures for Measurement of Radioactivity in Drinking Water,
No. EPA-600/4-80-032. Cincinnati, OH.

16. American Public Health Association (APHA). 1992. Standard Methods for the Examination of
Water and Wastewater, (18th edition). New York, NY

1.7. U.S. EPA, Office of Radiation Programs. 1984. Eastern Environmental Radiation Facility
Radiochemistry Procedures Manual, No. EPA 520/5-84-006. Montgomery, AL.

18. U.S. DOE. 1988. The Environmental Survey Manual, Appendix D, part 4 (Radiochemical
Analysis Procedures), 2nd Edition. New York, NY.

1.9. U.S. EPA. 1973. Procedures for Radiochemical Analysis of Nuclear Reactor Aqueous Solutions,
No. R4-73-014.

2. REFERENCES FOR QUALITY ASSURANCE/QUALITY CONTROL

2.1.  Office of Monitoring Systems and Quality Assurance, U.S. Environmental Protection Agency,
"Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans’,
QAMS-005/80, December 1980.

2.2.  Officeof Solid Waste and Emergency Response, U.S. Environmental Protection Agency, Test
Methods for Evaluating Solid Waste, Third Edition, SW-846, November 1986.

2.3. Laidlaw, R.H., "Document Control and Chain of Custody Considerations for the National Contract
Laboratory Program," Quality Control in Remedial Site Investigations: Hazardous and Industrial
Solid Waste Testing, Fifth Volume, ASTM STP 925, C.L. Perket, ed., American Society for
Testing and Materials, Philadel phia, 1986.

Module RC01-B.3 H-2

Isotopic Determinations by Alpha Spectrometry April 24,1998



24,

2.5.

2.6.

2.7.

2.8.

Environmental Protection Agency, "Guidelines Establishing Test Procedures for the Analysis of
Pollutants Under the Clean Water Act; Final Rule and Interim Final Rule and Proposed Rul€e”, 40
CFR Part 136, Federal Register, Vol. 49, No. 209., pp 43234-43442, October 26, 1984.

American Chemica Society Committee on Environmental Improvement, and Subcommittee on
Environmental Analytical Chemistry, "Guidelines for Data Acquisition and Data Quality
Evaluation in Environmental Chemistry”, Anaytical Chemistry, Volume 52, Number 14,
December 1980.

Moore, J.M. and Pearson, J.G. "Quality Assurance Support for the Superfund Contract
Laboratory Program”, Quality Control in Remedial Site Investigation: Hazardous and Industrial
Solid Waste Testing, Fifth Volume, ASTM STP 925, C.L. Perket, ed., American Society for
Testing and Materials, Philadel phia, 1986.

Environmental Protection Agency, "Handbook for Analytical Quality Control in Radioanalytical
Laboratories', EPA-600/7-77-088, USEPA/TVA Interagency Energy Environmental Research and
Development Program Report.

Department of Energy, "Environmental M easurements Laboratory Procedures Manual," 27th
Edition, Volume |, HASL-300, November, 1990.

Module RC01-B.3 H-3
Isotopic Determinations by Alpha Spectrometry April 24,1998






APPENDIX A

Data Review Checklist

RCO01 SAMPLE DATA PACKAGE






Module RC01-B.3
| sotopic Determinations by Alpha Spectrometry (4/24/98) Appendix A-1

Data Review Checklist
RCO01 Sample Data Package

1. COVER PAGE Reply C#
a) Thelaboratory name, code, subcontract number, RIN, Site sample numbers, analyses, and
report dates ar e accur ately recorded.
b) All Site sampleidentifications ar e cross-referenced with all lab identifications.
c) Theverbatim compliance and authorization statement is present with the dated signature
of the Laboratory Manager or designee.
d) Any problemswith thereceipt are explained.
2. TABLE OF CONTENTS Reply C#
a) TheTableof Contentscontainsall Full Data Package Deliver able Section Titles and the
page numbers.
3. DATA REVIEW CHECKLIST (DRC) and RC01 SAMPLE DATA PACKAGE (SDP) Reply C#
a) TheRCO1DRC isin strict conformance with the formatting and content of the form
contained in the current version of the RC01, Appendix A. All discrepancieswere
identified and documented, accordingly.
b) All DRC Reply blocks are completed with either a“Y”, “N” or “N/A”.
c) All DRC Reply blocks completed with an “N” are explained in the Narrative.
d) TheDRC footer iscompleted for each page; the laboratory manager or designee signed
and dated the DRC.
€) All SDP deliverable sections appear in the SDP in order by deliverable section number
f)  Only one SDP issubmitted for each RCO1 and RIN request. N/A
g) All components of the SDP deliverables contain original documents where possible. F
h) Thereisnoinclusion of required itemsin the SDP by reference to another SDP. F
i) Sitesamplesareexclusively used for sample matrix QC F
j) Siteand non Site samples are not reported together in any way F
k) The complete sample data package is single sided and consecutively paginated.
4. CHAIN-OF-CUSTODY, HOLDING TIMES, AND SAMPLE PRESERVATION Reply C#
a) Thecontinuity of each sample's custody is evidenced by the chain of the date, time and
signatur es of each transaction from sample receipt to final disposition.
b) If the continuity was corrupted, thereis documentation and evidence of correspondence
with the CTR.
c) All sasmplesareidentified on the COC with the corresponding analysis.
d) ThepH of each sample and the shipping container temperature arerecorded, where
applicable.
€) Any conflicting, incorrect, or missing information are identified and documented, and
thereis documentation of the resolution.
f)  Holding times were met for all sample analyses.
g) Sampleswere properly adjusted to the correct pH and were stored at the appropriate
temperature.
RIN: Lab Name: Initials:

Analytical Batch Identification No.(s):
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Data Review Checklist
RCO01 Sample Data Package

5. NARRATIVE Reply C#
a) Containsa synopsis of the methodology and analysis, including all standard operating
procedures used.
b) Containsa description of the samples.
c) All anomalies, caveats, deficiencies, inter ferences, reanalyses, and deviations from
approved SOPsrelated to the analysis are explained.
d) Samplesrequiring reanalysisareidentified with the reason for reanalysis, the original and
reanalysis Analytical Batch Identification Numbers, and a synopsis of thereanalysis
Analytical Batch QC assessment.
€) For any deviationsthat required CTR approval, the correspondence and approval are
documented.
6. SAMPLE AND QC SAMPLE RESULTS SUMMARY Reply C#
a) Samples
1. All samplesand tests were analyzed per the COC.
2. Sampleresultsare arranged by Site sample number in increasing alphanumeric or der
and include the required items as specified in the Sample and QC Sample Results
Summary Section of RC01, Exhibit B.
One and only oneresult isreported for each requested analyte.
4. For samplesrequiring reanalysis, Analytical Batch Identification Numbersare
reported with the results.
5. TheMDA for each sampleisreported and is£ the RDL. If the MDA is>RDL, then
the deficiency isreported in the Narrative.
. |F item 6.a)5. above was marked “NO,” were samples and duplicates prepared
with areduced aliguot size dueto high or significant activity?
|F the above question was answered “YES,” were the following criteria met:
The net counts per second (CPS) for the analyte ROI are >100 times the
background (same units, same ROI), and the tracer chemical recovery and
Continuing Calibration Checks for the respective spectra are within the acceptable
limits.
THEN
Reanalysisor reporting in the narrative for MDAs exceeding RDL sis not
warranted if theresponsesto these questionsare“ YES.”.
b) QC Samples Reply C#
1. For each QC sample (Duplicate, LCS and Preparation Blank), the QC type, QC E
Sample Identification, and other required items are included as specified in the
Sample and QC Sample Results Summary Section of RC01, Exhibit B.
2. A set of QC samplesare run with every Analytical Batch at the frequency specified in
GRO1 Exhibit A, Section 2.
All QC deficiencies are detailed in the Narrative.
4. For all sampleresults, including reanalyses, the corresponding Analytical Batch QC
sample results ar e acceptable according to the criteria defined in RC01 and were
reported.
c) Duplicate Samples Reply CH#
1. Theresultsfor each duplicate werereported separately from the corresponding
sample.
2. Theresultsfor the duplicate and the corresponding sample wer e equivalent, using the E
RCO1 equivalency test and control criteria (FEE * 1.5, or F/E £ 1.5).
RIN: Lab Name: Initials:

Analytical Batch Identification No.(s):
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Data Review Checklist
RCO01 Sample Data Package

(continued)

Reply o)

CH

3. The MDA for each duplicateisreported and is£ the RDL. If the MDA is>RDL, then
the deficiency isreported in the Narrative.

4. For samplesand Duplicates wherethe MDA is>the RDL, the exception is noted
under 6.a)5.

d) Laboratory Control Sample

Reply o)

C#

1. TheLCScertified activity and uncertainty at 2-sigma are reported. The observed
activity and percent recovery are within the acceptable control limits according the
criteria defined in RCOL.

2. TheLCSactivity isappropriate for the activity level of the samplesin the Analytical
Batch according to the guidelines set in RC0O1 and the LCS met the same tracer
recovery reguirement as the samples.

€) Preparation Blank

Reply o)

CH

1. ThePB activity meetstherequirements specified in RCO1, Exhibit E.

2. ThePB population for blank subtraction was submitted.

3. Surface Water, Effluent Air Filter and Ambient Filter programs were blank
corrected using arevolving blank correction of at least eight and not more than thirty
matrix specific preparation blanks calculated using the Winsorized Mean Formula.

4. Theblank value subtracted from thefilter results was adjusted to reflect the number
of filtersin composited samples.

7. PREPARATION SUMMARY

Reply o)

C#

a) Thepreparation raw data (benchsheets and/or preparation logs) are included and
document the required items as specified in the Preparation Summary Section of RCO1,
Exhibit B.

b) Thetracer isotopes are acceptable according to RCO1 criteria.

c) All samplesand QC samplesin each Analytical Batch were spiked at the same appropriate
tracer level, and were prepared concurrently and in the same manner.

d) Thevolume or weight used to calculate the Preparation Blank activity and MDA (pCi/l or
pCi/g) did not exceed the maximum volume or weight of sample for the entire Analytical
Batch.

€) For Air Filtersonly, 50% of the digestate for each sample has been archived for reanalysis
if necessary.

8. STANDARDS SUMMARY

Reply o)

C#

a) The Standards Summary Section ispresent and for primary standards that wer e diluted
and used for the LCS and any in-house prepared instrument calibration sources, the
required items as specified in the Standards Summary Section of RC01, Exhibit B are
included.

b) If the standardsused for thetracersand LCSswere NOT diluted, the required items as
specified in the Standar ds Summary Section of RC01, Exhibit B areincluded.

c) All applicable standard certificates were forwarded to the CTR upon first use.

d) All standard identifications are traceable to the primary certificates, which aretraceable
to NIST.

€) All standards and sourcestraceableto NIST werevalid (not expired) at the time of use.

RIN: Lab Name:

Analytical Batch Identification No.(s):

Initials:
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Data Review Checklist
RCO01 Sample Data Package

9. INSTRUMENT CALIBRATION SUMMARY Reply o] C#

a) Therequired itemsas specified in the Instrument Calibration Summary Section of RC01
Exhibit B areincluded for each alpha spectrometry detector used to report resultsfor this
RIN.

b) Theenergy calibration parametersare within the control limits as specified by RCO1. E

c) Themonthly Instrument Calibration Package, Id #
is acceptable per the RCO1 requirements and has been forwarded to the CTR.

d) Themonthly Instrument Calibration Package identification isincluded in the Instrument
Calibration Summary.

€) All applicable source certificates used for the instrument calibration are traceable to NIST E
and wer e forwarded to the CTR upon first use.

10. COUNTING RAW DATA SUMMARY Reply o] C#

a) Theinstrument counting raw data for the RIN areincluded and document the required
items as specified in the Counting and Raw Data Section of RC01, Exhibit B. All data
entries wer e verified as accurate by thereviewer.

b) Theindividual spectra werereviewed, signed and dated by the alpha spectrometry E
specialist, and found to be acceptable (correct ROIs chosen, no interferences found).
c) Thetracer chemical recovery, peak resolution (FWHM) and energy calibration check E

(peak centroid position) wer e found to be acceptable according the RCO1 criteria for all
samples and QC samples.

d) Sufficient raw data areincluded to allow manual calculation of the final sample activity E
and measur ement uncertainty, MDA and chemical recovery.

€) Either thelnstrument Calibration Package identification or the dates of the calibration E
areincluded with the raw data.

f)  All QC samples were counted and analyzed in the same manner asthe samplesin the E

Analytical Batch, in the same time frame, and using the same instrument calibration
parameters, instrument analysis algorithms, etc.

11. ELECTRONIC DATA DELIVERABLE (EDD) Reply o CH#

a) TheEDD accurately reflectsthe data contained in the Sample Data Package

b) Thehard copy of the EDD as specified in GRO1 Exhibit B, Section 4 isincluded with the
Sample Data Package. The hard copy includes data file name and means of transmittal.

c) Anautomated EDD verification check has been performed. N/A

Shaded areas are for Site use only.
Respond to each checklist item in the “Reply” column with a 'Y (yes), N (no), or NA (not applicable).
I nsert the monthly I nstrument Calibration Package | dentification No. in the blank provided within statement 9c.
Complete footer information, including the initials of the laboratory manager or designee on each page.
Refer to Module GRO1, Exhibit B, Section 4 for instructions to complete this form.

| certify that all responsesto this checklist accurately reflect the completeness and quality aspects of this
sample data package as outlined in GR01, GR02 and RCO1. Furthermore, | understand that inaccuraciesin
the completion of this checklist will be considered a nonconformance to Subcontract Requirements as
evidenced by the following signature of the laboratory manager or designee.

Print/Typed Name: Title:
Signature Date
RIN: Lab Name: Initials:

Analytical Batch Identification No.(s):
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For Data Assessment Use Only

DATA REVIEW CHECKLIST EXAMINATION

Assessment of this Sample Data Package is based on the following documents:
DA-RCO01 Version

DA-GRO1 Version
This Sample Data Package requires the following assessment level:

[ Partial Verification ~ [d Complete Verification [ validation

[ No Further Assessment
[ Customer (| Laboratory Assessment Program

Assessment Level isbased on: [l Examination

Notes:

Date

Examiner Signhature

PARTIAL VERIFICATION
[ This Sample Data Package requires no further assessment (See attached Data Quality Assessment Report)

[ This Sample Data Package requires further assessment at the following level:
[ Complete Verification [ validation

Notes:

Date

Data Verifier Signhature

Initials:

RIN: Lab Name:

Analytical Batch Identification No.(s):
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COMPLETE VERIFICATION
[ This Sample Data Package requires no further assessment (See attached Data Quality Assessment Report)

[ This Sample Data Package requires validation

Notes:

Data Verifier Signhature Date

RIN: Lab Name: Initials:

Analytical Batch Identification No.(s):
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Data Review Checklist
RCO1 Instrument Calibration Package

1. STRUCTURAL REQUIREMENTS

Reply )

CH

a) Thelnstrument Calibration Package was assigned an identification using the syntax of
RCOICAL LabID Date.

b) Thelnstrument Calibration Package contains the following sectionsin the following
order: (1) Cover Page, (2) Data Review Checklist- RCO1 Instrument Calibration
Package, (3) Narrative, and (4) Instrument Calibration and Raw Data.

c) Thelnstrument Calibration Package structural requirements specified in RC01 have
been met. All discrepancies wereidentified and documented, accordingly

2. GENERAL REQUIRMENTS

Reply o)

CH

a) Theinstrument calibration (energy calibration, backgrounds and efficiency
deter minations) was completed and assessed to be acceptable prior to analyzing samples.

b) Theinstrument calibration was performed in the order of (1) energy calibration, (2)
backgrounds, and (3) efficiency deter minations.

c) All sourcesused for the energy calibration and efficiency determinations were valid (not
expired) and NIST traceable copies of the certificates wer e sent to the CTR upon first
use.

d) All datawerereviewed and certified asaccurate. The date and signatures of all analysts
and reviewers of the data are included.

3. ENERGY CALIBRATION

Reply o)

CH

a) Theenergy calibration raw data areincluded and document the required items as
specified in the Instrument Calibration Package Section of RC01, Exhibit B.

b) Thedope of each detector's curve equation was £13 keV/channel.

c) Theenergy rangefor each detector included 3to 6 MeV.

d) At least two isotopeswithin the range of 3to 6 MeV were used to perform the energy
calibration.

€) All of the observed peak centroids were within +40 keV of the expected peak centroid as
defined by RCO1.

4. BACKGROUNDS

Reply o)

CH

a) Thebackground raw data are included and document therequired items as specified in
the Instrument Calibration Package Section of RC01, Exhibit B.

5. EFFICIENCY DETERMINATIONS

Reply o)

CH

a) Thegefficiency raw data areincluded and document therequired items as specified in the|
Instrument Calibration Package Section of RC01, Exhibit B.

b) Thesourceisotope used for the efficiency determinations was either 2%2°pu or 2!Am.

c) If theefficiency source was plutonium and the certified value of the sour ce was based on
thetotal alpha, the ROI used for the efficiency determination covered the range of 4to 6
MeV to include decay daughters (in-growth of ***Am).

d) If the certified value of the source was determined for the specific isotope, the ROI used
for the efficiency determination was also specific for that isotope.

€) Theefficiency countsfor the ROI were background corrected (same ROI used for the
background).

INSTRUMENT CALIBRATION PACKAGE ID:

Lab Name:

Initials:
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Data Review Checklist
RCO1 Instrument Calibration Package

(continued) Reply e} CH#

f) Thegéefficiency was determined on at least 2000 net countsin the ROI (after background
correction).

g) Theresolution of the efficiency isotope was £40 keV FWHM for net counts 3 2000.

h) Theerror and confidence level for each efficiency isincluded.

Shaded areas are for Site use only.
Respond to each checklist item in the “ Reply” column with a Y (yes), N (no), or NA (not applicable).
Complete footer information, including the initials of the laboratory manager or designee on each page.
Refer to Module GRO1, Exhibit B, Section 4 for instructions to complete this form.

| certify that all responsesto this checklist accurately reflect the completeness and quality aspects of this calibration
package as outlined in GR01 and RCO1. Furthermore, | understand that inaccuraciesin the completion of this checklist
will be considered a nonconfor mance to Subcontract Requirements as evidenced by the following signature of the
laboratory manager or designee.

Print/Typed Name: Title:

Signature Date

For Site Use Only

Overall Assessment:

Comments:

Data Assessor Signature Date
INSTRUMENT CALIBRATION PACKAGE ID: Initials:
Lab Name:

Page 2 of 2




