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TOTAL URANIUM BY LASER INDUCED PHOSPHORESCENCE

INTRODUCTION

This module provides the deliverables, technical, quality control (QC) and evidentiary requirements for the
determination of total uranium by laser-induced kinetic phosphorescence analysis in support of the Rocky
Flats Environmental Technology Site. Sample matrices may consist of air filters, granular activated carbon
(GAC), groundwater, polycarbonate filters, sediment, dudge, waste (i.e., oil and chemicals), soil, surface
water, waste filter socks, and other solids.

The following modules are required for the determination of total uranium by laser-induced
phosphorescence under this statement of work (SOW): the General Laboratory Requirements Module,
GRO01; Electronic Data Deliverable Module, GR02; and the Total Uranium by Laser Induced
Phosphorescence Module, RC06. The RC06 specifications shall supersede any GRO1 specifications in the
case of conflicting requirements.
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SUMMARY OF REQUIREMENTS

11.

21

2.2

2.3.

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
subcontract. Exhibit C contains the required detection limits (RDL) for total uranium. Exhibit D
contains method specifications. 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 method development and quality assurance/quality control.

FACILITY, KEY POSITION AND INSTRUMENTATION REQUIREMENTS

Facility: The Laboratory shall have sufficient analytical capacity and capability to meet all terms
and conditions of the SOW. Requirements for the facilities are specified in the General Laboratory
Requirements Module, GROL1.

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 RCO6 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 the positions listed below are considered key positions for this
subcontract. A qualifying individual may fill more than one key position.

2.2.1. Anaytical Chemist

Responsibility: Responsible for KPA (kinetic phosphorescence analysis)
methodology as related to the scope of work outlined in this SOW.
Responsihilities include proper operation, maintenance, calibration
and data processing for KPA. Also responsible for methodology as
related to the scope of work outlined in this SOW and technical
review for acceptability of all data produced for this SOW.

Academic Training: A minimum of a bachelor's degree in chemistry with emphasisin
analytical chemistry.

Experience: A minimum of two years of work experience in analytical chemistry
and with experience or training for handling radioactive materials
and laser safety.

Instrumentation

2.3.1. TheLaboratory shall have an operational KPA including computer and software system
capable of producing the data required in this module at the time of the on-site evauation.
Hardware and software will be committed for the full duration of the contract and will be
capable of producing data as described herein.
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REPORTING AND DELIVERABLESREQUIREMENTS

1 INTRODUCTION

RCO06 Exhibit B contains the reporting and deliverables requirements applicable to determination of total
uranium by laser induced phosphorescence line item codes defined in RCO06, 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 determination of total
uranium by laser induced phosphorescence are detailed. Three tables in RC06, Exhibit B further define
some of the required deliverables specified in GRO1Exhibit B.

Table B1. Sample Data Package Deliverables
Table B2. Other Deliverables
Table B3. 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 determination of total uranium by laser induced phosphorescence 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 Deliverable Requirements: SOW reporting and deliverable requirements
are summarized in the General Laboratory Requirements Module, GRO1.

2.1.1. All deliverables contained in GRO1shall 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.

2.2.  Sample Data Package Components. Table B1 liststhe required deliverable sections for a Sample
Data Package for RC06. Each deliverable section is numbered and assigned atitle. These
Deliverable Section Numbers and Titles are referenced in the remainder of the accompanying text
in RCO6 Section 2. The Reference column in Table B1 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 B1 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 GRO1, Exhibit B/Section 4
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TABLE B1 SAMPLE DATA PACKAGE DELIVERABLES (continued)

Deliverable
Section Number

Deliverable Section Title

Reference
(Module, Exhibit/Section Letter or Title)

3

Data Review Checklist

GRO1, Exhibit B/Section 4
RCO06, Exhibit B/Section 2
RCO06, Appendix A

COC(s)

GRO1, Exhibit B/Section 4

Narrative

GRO1, Exhibit B/Section 4
RCO06, Exhibit B/Section 4.1.3

Sample and QC Sample Results Summary

GRO1, Exhibit B/Section 4
RCO06, Exhibit B/Section 2
RCO06, Exhibit E

Preparation Raw Data Summary

GRO1, Exhibit B/Section 4

GRO1, Exhibit E/Section 5

GRO1, Exhibit F/Section 4
RCO06, Exhibit B/Section 2
RCO06, Exhibit E

Standards Summary

GRO1, Exhibit B/Section 4

GRO1, Exhibit E/Section 5

GRO1, Exhibit E/Section 6
RCO06, Exhibit B/Section 2
RCO06, Exhibit E

Instrument Calibration Summary

GRO1, Exhibit B/Section 4

GRO1, Exhibit F/Section 4
RCO06, Exhibit B/Section 2
RCO06, Exhibit E/Section 10

10

KPA Raw Data Summary

GRO1, Exhibit B/Section 4

GRO1, Exhibit F/Section 4
RCO06, Exhibit B/Section 2
RCO06, Exhibit E

11

Electronic Data Deliverable
(EDD) - Hard Copy

GRO1, Exhibit B/Section 4
GR02

2.3.  Sample Data Package General Requirements

2.3.1. All Sample Deliverable Sections shall meet the general and specific requirements listed in
GROL1 Exhibit B Section 4 as referenced in RCO6 Table B1.

2.3.2.

order by Deliverable Section Number.

233

All Sample Deliverable Sections shall appear in the Sample Data Package in numerical

Deliverable Section Numbers 6 through 11 shall each be preceded by a Cover Sheet which

istitled exactly as given under the Deliverable Section Title column of Table B1. 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
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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.”
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 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 included for all reported measurements, i.e. weight, volume,
concentration

2.3.7. Refer to GRO1 Exhibit B and RC06 Exhibits D and E for additional requirements for Sample
Data Packages.

24.  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.

25.  Tableof 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.

2.6. 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. RC06 Appendix A contains the form that must be used to complete this check for
total uranium 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 RCO6 Appendix A. Refer to Genera Laboratory Requirements Module GRO1
Exhibit B Section 4 for more details.

2.7.  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.

2.8.  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.

29. Sampleand QC Sample Results Summary
(Requirements for Sample Data Package Deliverable Section Number 6)

29.1. All sample results shal be arranged by Site sample identification number in increasing
alphanumeric order.
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29.2.

293

294,

2.95.

2.9.6.

29.7.

For each sample and QC sample, the results shall include the following:

list “total uranium” asthe analyte

analyte concentration (All measured results must be reported. “Lessthan MDC” is
only acceptable when the actua result returned by the instrument is “Less than MDC").
concentration units as specified in Exhibit C

overal 2-sigma measurement uncertainty (same units as the reported activity)

" Anaytica Batch ID" (Analytical Batch Identification Number)

The QC sample type shal be designated as follows:
duplicate is the corresponding sample identification + "D"
laboratory control sample is designated as "L CS"
preparation blank is designated as "PB"

batch matrix blank is designated as “MB” when it is prepared in addition to a
preparation blank

For the duplicate, the following additional information shall be reported:

result of duplicate result equivalency test as defined in Exhibit E/Section 8 including
calculated value for F and E.

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

"LCS SV" (decayed standard value of the LCS)
LCS standard value uncertainty at 2-sigma
LCS "% Recovery"

For each batch the MDC(minimum detectable concentration) shall be calculated as
described in RCO6/ Exhibit E/ section 5 and reported.

A copy of the al of the blanks used to calculate the MDC as described in RC06/ Exhibit
E/ Section 5 will be included in this Deliverable Section and shall include the following
information:

date of MDC calculation

a unique sample ID for each blank used

date of analysis of each blank

the calculated 1s (standard deviation) of the entire blank population
the resulting MDC

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 bench sheets

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. In addition, the following information shall be reported:

Module RC06-B.1

preparation start date

"Analytical Batch ID"

sample identifications

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

final sample aliquot (i.e. sample aliquot taken for measurement in KPA cell)
sample dilutions, digestion volumes and units (if applicable)

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

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

methodology SOP with revision number or dates

signatures and dates of all analysts and reviewers

2.10.3. For soils, sediments, dudges and waste (where applicable), the following additional
information shall be reported:

the approximate sample volume of the gross sample (as received)
the aliquot size homogenized

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

2.11.1. For primary standards that were diluted and used in the Reference Cell, used for
Cdlibration standards, Calibration Check standard and/or used for preparation of LCS, the
preparation data shall be documented in the form of standard preparation bench sheets
and/or standard logs. These shall follow the requirements defined in Section 4 of this
Exhibit and the General Laboratory Requirements Module GRO1, Exhibits E and F.

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

date of preparation
standard isotope - i. e. “natura uranium”
standard type (LCS, Reference Cell solution, Calibration Source or Calibration Check)
"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
LCS, prepared calibration standards, Reference Cell solution or calibration check)
"Aliquot Size" and units (net weight/volume of diluted standard used for the LCS
prepared calibration standard, Reference Cell solution or calibration check)
"Aliquot Concentration” and units (concentration and units for each aliquot of diluted
standard used for LCS, prepared calibration standard, Reference Cell solution or
calibration check standard with the date of decay)
"Primary STD Exp. Date" (expiration date)
"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
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2.11.3. For standards that were not diluted and used for LCS, in-house prepared calibration
standards, Reference Cell solution or calibration check standard the following
documentation shall be reported:

standard isotope, i.e. “natural uranium”

standard type (LCS, Calibration standard, Reference Cell solution or Calibration
Check)

"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
LCS, prepared calibration standard, Reference Cell solution or Calibration Check)
"Aliquot Size" and units (net weight/volume for each aiquot of primary standard used
for the LCS prepared calibration standard, Reference Cell solution or Calibration
Check)

"Aliquot Activity" and units (activity and units for each aliquot of primary standard
used for the LCS, prepared calibration standard, Reference Cell Solution or Calibration
Check 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

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

2.12.1. Thedaily Instrument Calibration Package identification with the syntax of
"RCO6CAL_Lab ID_Date" shall be reported in the summary (e.g.,
"RCO6CAL_XYZ_01Jan1997").

2.12.2. The Ingtrument Calibration Summary will include the following:

Date of Reference Cell solution preparation

“Standard ID of the Reference Cell solution, the Cdlibration Standards and the
Calibration Check Standard

Starting Background

Print-out of the Calibration Curve clearly labeled

Cdlibration Equation

% Recovery of the Calibration Check standard

2.13. KPA Raw Data Summary
(Requirements for Sample Data Package Deliverable Section Number 10)

2.13.1. The KPA Raw Data Summary Section includes al of the instrument raw data for each Site
sample in the RIN, and the associated Analytical Batch QC samples analyzed on the KPA
system as follows:

Site sample ID or respective Laboratory 1D
date and time of analysis

datafile name if applicable

instrument 1D
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Instrument Calibration Package ID or the date(s) of analysis for the backgrounds and
cdibration curve, and calibration check

" Analytical Batch ID"

sample "Fina Aliquot Size" (i.e., final net weight/volume for the analysis aliquot)
Number of laser pulses used

Reference Ratio

Intensity

RZ

Standard ID and aliquot added for each measurement by method of Standard Additions
Report the last four (4) items for al measurements of the method of Standard Additions
analyst and reviewer's signature and date

2.13.2. The Continuing Calibration Check anayzed every 10 samples shall be included and the
data shall be reported with the samples in the Raw Data Summary. It shal aso include

Known standard value

% recovery of uranium

2.13.3. A copy of theinstrument run log shall be included in this Deliverable Section. It shall
contain the following information, at a minimum:
Date of analysis
sample/QC sample ID
instrument 1D
analyst and reviewer’s signature and date

2.14. Electronic Data Deliverable (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.

3. QUICK TURN PACKET REQUIREMENTS

Quick-turn Packets designated in priority and rush processing schedulesin GRO1 Exhibit B, Table B1 shall
include the following items from RC06 Exhibit B, Table B1, 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 Total Uranium by Laser-Induced Phosphorescence.
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TABLE B2OTHER DELIVERABLES

Recipient | Reference
Deliverable Copi | Schedule (Module, Exhibit/Section)
es
Instrument Calibration Package 1 Daily when in use for CTR GRO01, Exhibit B/Section 4
- Cover Page sample analysis, and RCO06, Exhibit B/Section 4
- Data Review Checklist- within 7 days of request RCO06 Exhibit E/Section 10
RCO06 Instrument by CTR RC06 Appendix B
Cadlibration Package
- Narrative
- Instrument Calibration
and Raw Data
Standards Certificates 1 With first use and CTR GRO1, Exhibit E/Section 6
within 7 days of request RCO06, Exhibit B/Section
by CTR 211
Control Charts 1 Available during audits | Maintained RCO06, Exhibit E, Section 11
or within 7 days of at
request by the CTR Laboratory
PE sample results 1 7 days from receipt of CTR GRO01, Exhibit E, Section 9
results RCO06, Exhibit E, Section 14
Electronic Data Deliverable 1 With each Sample Data CTR GRO01, Exhibit B/ Section 6
(EDD) Package RCO06, Exhibit B/Section 4

4.1.

Instrument Calibration Package

The Instrument Calibration Package consists of 4 partsin the following order: (1) Cover Page,
(2) Data Review Checklist- RC06 Instrument Calibration Package, (3) Narrative, and (4)
Instrument Calibration and Raw Data.

4.1.1. Cover Page: The Cover Page shdl be titled with the Laboratory name, Laboratory code,
subcontract number and the Instrument Calibration Package identification with the syntax
of "RCO6CAL_Lab ID_Date" (e.g., "RCO6CAL_XYZ_01Jan1997").

4.1.2.

Data Review Checklist: The Data Review Checklist- RC06 Instrument Calibration

Package shall be completed and included according to instructions given in GRO1 Exhibit
B, Section 4 and RC06 Appendix B.

4.1.3.

during the instrument calibration process.

4.1.4.

Instrument Calibration and Raw Data

Narrative: A narrative describing all problems or unusua circumstances encountered

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 RCO06 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 RC06
specified item identification shall be listed under a header titled "Required Item", and
the Laboratory's cross-referenced identification shall appear under an adjacent header
titled "Cross-Reference”
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4.2. Instrument Calibration and Raw Data Section Content: The following information shall be
included in the Instrument Calibration and Raw Data Section:

4.2.1. Background

instrument 1D

date of the background determination
Reference Ratio

Intensity in counts

analyst and reviewer's signature and date

4.2.2. Cadlibration Curve

instrument 1D

date of Calibration Curve

Calibration Standards ID and “Expiration Dates’

Print-out of Calibration Curve, clearly labeled

Cdlibration Equation

Raw Datafor each calibration point as per 2.13.1, Exhibit B of this Module.
analyst and reviewer's signature and date

4.2.3. Cadlibration Check Standard

instrument 1D

date of the calibration check

Cdlibration Standard ID and “Expiration Date”,

Known value of the Calibration Check Standard

Observed value of the Calibration Check Standard

% recovery of the total uranium

Raw data for the Calibration Check Standard as per 2.13.1, Exhibit B of this Module
analyst and reviewer's signature and date

5. SUPPORTING DOCUMENTATION PACKAGE (SUPPORT PACKAGE)

5.1.  Support Package Schedulesand Maintenance: See GRO1, Exhibit B, Section 5 for delivery
schedules and maintenance requirements for Support Packages

5.2.  Support Package Components. Table B3 lists required components for a RC06 support
package. Each section isassigned atitle. Thesetitles are referenced in the remainder of the
accompanying text in RC06 Section 5. The Reference column in Table B3 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.
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TABLE B3 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 RCO06, Exhibit F/Section 2
Copy of Sample Data Package 1 GRO01, Exhibit B/Sections 4, 5

RCO06, Exhibit B/Sections 2, 3

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

RCO06, Exhibit E/Sections 8, 9, 10

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

RCO06, Exhibit B/Section 5
RCO06, Exhibit F/Section 3

Standard Operating Procedures 1 GRO01, Exhibit F/Section 6

RCO06, Exhibit F/Section 4
QC Control Charts 1 RCO06, Exhibit E/Section 11
Software Quality Assurance 1 GRO01, Exhibit F/Section 5
Electronic Data Deliverable (EDD) 1 GR02

RCO06, Exhibit B/Section 5

53.

54.

55.

5.6.

5.7.

5.8.

Document Inventory Requirements. See GRO1, Exhibit 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.

5.5.1. 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.

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 RC06 Exhibit F Section 4. (It is expected these procedures will be included
by referencing their location on the Support Package Document Inventory.)
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59. QC Control Charts: The Support Package shall include QC Control Charts of Preparation
Blanks, LCSs, detector Backgrounds and detector Efficiencies (See RC06 Exhibit E, Section 11)
(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

RADIONUCLIDE TARGET ANAYLTE LISTSAND REQUIRED DETECTION LIMIT

1.
(RDL)
TABLE C1 TOTAL URANIUM

Line Item Code: RC06B001

Matrix: Water

Reporting Units: (nmoll)

CAS No. Analyte RDL

11-09-6 Total Uranium 10
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TOTAL URANIUM ANALYTICAL METHODS

1 INTRODUCTION

This Exhibit contains method requirements for the determination of total uranium by laser-induced kinetic
phosphorescence.

2. METHOD SELECTION AND APPLICATION

21.  SampleTreatment: Water samples must be at least evaporated to dryness and wet-ashed as
described in ASTM Specification D 5174-91, Trace Uranium by Pulsed-Laser Phosphorimetry
prior to KPA measurement.

2.2 Method of Standard Additions. Measurement by KPA must be done by the method of standard
additions because of the possibility of interferences with the measurement of the phosphorescence
of uranium. One measurement of the sample with no standard addition and at least one
measurement with a standard addition of a known amount of uranium must be done. The two
results must agree within 10%.

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

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. Before sample preparation isinitiated 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. Sampleswhich arrive at the laboratory and have a pH greater than 2 must be
preserved with either nitric or hydrochloric acid to apH of 2 or less. The sample must be
agitated thoroughly and alowed to remain in the original container for 24 hours prior to
removing an aliquot for uranium determination.

3.2.2. Water samplesthat will be analyzed within 24 hours of receipt do not require acid
preservation.

3.2.3. Samples other than water shall not be preserved with acid, unless specified by the CTR.
4. SAMPLE PREPARATION REQUIREMENTS
4.1. Hazar dous Additions: Sample preparation shall not introduce hazardous constituents over and

beyond those which may be inherent to the sample, when alternative preparation methods are
available.
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4.2.

4.3.

4.4,

45,

Water Purity: Requirements for laboratory water purity are specified in Exhibit E of the General
Laboratory Requirements Module, GRO1. It isessential for low level uranium analysisto use
ASTM, Type Il water because of the possibility of low-level uranium in water.

Higher Levelsof Activity: Samples known or suspected to be high level shall be prepared in
separate analytical batches from low level samples.

4.3.1. 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.

Glassware and Equipment 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 |1 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 used acids shall be segregated by high and low level.
4.4.4. The cleaning agents shal not be reused.

4.45. Priortoinitial use, al new glassware with the exception of cuvettes used in KPA analysis,
must be soaked in hot 8 molar nitric acid for at least two hours and then in room
temperature 8 molar nitric acid overnight.

Preparation Requirementsfor Solid Samples

Typically, arepresentative aliquot of solid sasmpleis dried, ashed and the ash dissolved in acids.
The digestate is then processed through the separation procedure. When chemical separations are
necessary for complex matrices, the development work must include some investigation to assure
congtant chemical recovery and that either the LCS or some sample(s) in the batch can provide a
reasonable yield correction. At the present time, the only proposed samples for KPA are water
samples which do not require chemical separation.

45.1. 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.

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

45.3. For soils, dudges and sediments, the following 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
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the dried aliquot shall be reduced in particle size to a fine powder

NOTE: 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 as avisual or tactile approximation,
wearing proper personal protective equipment.

The sample preparation must yield samples such that lifetimes must fall in the range of
150 s to 300 rrs.
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QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS

1 INTRODUCTION

The purpose of this Exhibit is to describe the processes used to meet defined quality objectivesfor the
determination of uranium by laser induced phosphorescence. This SOW requires a variety of activities
which represent the minimum QA/QC operations necessary to satisfy the analytical requirements associated
with the determination of total uranium by laser-induced phosphorescence. 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.  SampleControl: All laboratory identifications used for the prepared samples through the entire
analysis (identifications of beakers, planchets, filter papers, vials, etc.) shall be documented and
traceable to the Site sample identifications and the respective preparation Analytical Batch
| dentification.

3.2.  QC Sampleldentification: 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 I dentification.

3.3. QC Traceability to Primary SRM Certificate: All reference cell standards, calibration
standards, calibration check standard 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 all Analytical Batch preparation benchsheets or logs shall be traceable
to the respective calibration log.

3.5. Reanalysis: All reanalyses shall be traceable to the reanalysis Analytical 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
prepared concurrently and in the same manner (refer to Exhibit D and Exhibit E/Section 10 of this
module).

3.7.  QC Sample Measurement: All QC samples shall be analyzed and determined in the same manner
as the samples in the Analytical Batch, in the same time frame and using the same instrument
calibration parameters, instrument analysis algorithms, etc.
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4, RESULTS REPORTING REQUIREMENTS

4.1. The analyte concentration, measurement uncertainties and minimum detectable concentrations
(MDCs) shall be rounded and reported as follows, unless specified otherwise by the CTR:

Sample Activity Reported

<1.0 nearest thousandth digit (0.001)
1.00t09.99 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

5. MINIMUM DETECTABLE CONCENTRATION (MDC) DETERMINATION
The MDC is afunction of the instrument background which is a combination of low-level signals produced

by sources other than the analyte including: photomultiplier tube dark count (electronic noise),
luminescence from the quartz cells and optics, impurities in reagents, and stray ambient light.

5.1. MDC Calculation: The following equation shall be used to calculate the MDC:

MDC = [(4.65* SD)* DIL]/V

where,

SD = standard deviation(1s) of the previous quarter matrix blanks
DIL = dilution factor

Y =  sample volume or weight (liters or grams)

Unitsarein ng/l or ng/g

5.1.1. The MDC will be updated quarterly using the previous quarter matrix blanks. An MDC
must be calculated from at least 10 blanks. No matrix blanks from the previous quarter
which were analyzed with reported data are to be omitted. The sample size used for blanks
must be the typical sample size for samples analyzed for this SOW. If agiven sample size
differs from the sample size used in the blanks, this must be addressed in the case
narrative. Itisnot expected that sample size will differ from the sample size of the
blanks.

The analyte MDC'’ s as cal cul ated above must be less than or equal to the RDL.

6. CONDITIONS REQUIRING REANALYSIS

6.1. Sample and Analyte Specific Conditions. Any one of the following are conditions that require
reanalysis for a particular sample beginning with KPA measurement. If succeeding KPA
measurement does not provide an adequate result, another aliquot must be started with the sample
preparation.
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6.1.1. Thelifetime of the phosphorescence islessthan 150 us or greater than 250 us.

6.1.2. Thelinear regression coefficient of the decay plot islessthan .96. Every effort should be
made to keep this greater than .98. It is expected that for most samples thiswill be
greater than .99.

6.1.3. Measurement of the sample and sample plus standard addition yields results which differ
by more than 10%. { (M- myy[(M.my)/2]} x 100 < 10%.

6.1.4. Anayte concentration is not in the range of the calibration curve used.
6.1.5. The Reference Ratio islessthan .9 or greater than 1.1.

6.1.6. The continuous Calibration Check Standard is not within 5% of the known value.

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

6.2.1. The matrix batch blank must be lessthan the RDL. If it is not the entire batch must be
reanalyzed beginning with sample preparation.

6.2.2. Thebatch LCS must meet the specified accuracy requirements. If it does not the entire
batch must be reanalyzed beginning with sample preparation.
6.2.3. If thereis any sample splattering during the preparation, reanalysis is required.

6.2.4. If thereisany evidence of contaminated glassware or reagents (may or may not be
demonstrated in the Preparation Blank and/or Matrix Blank), reanalysisis required.

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

6.2.6. If thereisan unexplainable mix-up between the QC samples, either among themselves or
with any samplesin the Analytical Batch, reanaysisis required.

7. QC SAMPLES- PREPARATION BLANK(PB) AND/OR MATRIX BLANK

The purpose of the preparation blank and/or matrix blank is to assess the extent of contamination
introduced through sampling, aliquoting, and sample preparation.

7.1 Frequency: At least one preparation blank consisting of ASTM Type |l water and one matrix
blank shall be prepared and analyzed with every Analytical Batch of samples prepared, at the
frequency specified in GRO1.

7.2. Matrix: The Preparation Blank shall be of distilled water. The matrix blank should be of the
same matrix as the samples unless approval otherwise is obtained from the CTR prior to analysis.
A Preparation Blank and a Matrix Blank should both be prepared when possible. For water
samples currently anticipated in this SOW a Preparation Blank is sufficient.

7.3. Batch Blanks: All batch blanks must be less than the required RDL (The Preparation Blank and
the Matrix blank - when required- congtitute the batch blanks.)
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8. QC SAMPLES DUPLICATES

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

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

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

8.3.  Sdection: 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. Referra to
other Data Packages is 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.

8.4. 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 levdl:

F=|S- R

E=\E:+E;

where,
F = The datistical function for testing equivalency
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-sgmameasurement uncertainty of Duplicate activity

E, the measurement uncertainty, must include but is not limited to the
uncertainties associated with preparation of the calibration curve, aliquoting errors,
and reproducibility of instrument measurement. All errors must be propagated.
The method of determining error must be documented in the SOP.

84.1. Fshal be<15*E, or FE<L15.

9. QC SAMPLES- LABORATORY CONTROL SAMPLE (LCY)

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

9.1. Frequency: A valid (not expired) NIST-traceable LCS shall be prepared and analyzed at the
frequency specified in GRO1.
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9.2.  Sdection and Level: The LCS shall be natural uranium and shall be at an appropriate level for
the samplesin the Analytical Batch.

9.3. Matrix: Aqueous solutions may be used for the soil LCS. The units for the LCS will be
ny/l U.

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

9.4.1. The standard value (SV) of the LCS will fall within the range of the observed value(OV)
minus three standard deviations to the observed value (OV) plus three standard deviations.

9.4.2. The percent recovery (OV/SV * 100) shall be in the range of 90% to 110%.

10. INSTRUMENT CALIBRATION

The purpose of the instrument calibration is to ensure that the KPA was initially capable of producing
quality results according to the specifications given in this module and that the calibration was maintained
throughout the time period in which samples were analyzed.

10.1. Calibration: The KPA shall be cdibrated daily when in use. At least three standards must be
used for each calibration range. The calibration range shall include the range of the samplesto be
measured. The LCS must be measured in the same calibration range as the samplesin the batch.
Observe the instrument manufacturer’ s recommendations for calibrating high and low ranges. If
the measurements are performed in more than one calibration range, then a separate LCS must be
prepared for each range.

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

10.3. Instrument Performance Check(also referred to asthe Calibration Check Standard): The
performance check using a standard prepared separately and a different concentration from the
calibration standards, shall be performed upon completion of calibration and subsequently after
every 10 samples are analyzed. The per cent recovery (OV/SV)*100 of the performance check
standard shall be in the range of 95% to 105%.

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

10.5. Instrument Calibration Order: The order of performing the Instrument Calibration shall be (1)
Background (2) Calibration Curve (3) Calibration Check standard

10.6. Calibration Requirements

10.6.1. The background must be sufficiently low to permit attaining RDL’s.

10.6.2. R? (linear regression coefficient) for the calibration curve must be greater than or equal
to .99.

10.6.3. The Cdlibration Check Standard must be within 5% of the known vaue.
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10.7. 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.

11. CONTROL CHARTING REQUIREMENTS

The Site requires that control charts of Preparation Blanks and/or Matrix Blanks, LCSs, and instrument
Backgrounds be prepared.

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

12. MEASURING AND TESTING EQUIPMENT REQUIREMENTS

Requirements for measuring and testing equipment are specified in GROL.

13. DATA MANAGEMENT

Requirements for site data management are specified in GROL.

14. LABORABORY EVALUATION SAMPLES

14.1. Required Analytes. The Laboratory shall participate in an inter-laboratory comparison study that
includes total uranium in the appropriate matrix where applicable.

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

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

14.4.  Acceptable Performance Evaluation Programs. Participation in one or more of the following
evaluation programs are acceptable under this statement of work.

14.4.1. LasVegas (CRD-LV) quarterly participation
14.4.2. DOE Environmental Monitoring Laboratory (EML) semi-annual participation

14.4.3. DOE Mixed Analyte Performance Evaluation Program (MAPEP) semi-annual
participation

15. ON-SITE LABORATORY EVALUATIONS

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

16. PERFORMANCE CRITERIA

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

1 INTRODUCTION

1.1.  The purpose of this Exhibit isto describe the evidentiary requirements that must be followed for
the preparation and analysis of Site samples for total uranium by laser induced phosphorescence
under this subcontract.

2. SAMPLE CHAIN OF CUSTODY

2.1 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.

3. DOCUMENT CONTROL PROCEDURES

3.1 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.

4, STANDARD OPERATING PROCEDURES

41. 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 terms not provided in this exhibit.

Lifetime -. Time required for the phosphorescent intensity to decrease by 1/e (first order kinetic decay for
an excited phosphor).

% Recovery - (Observed Vaue/Standard Value) x 100

Reference Ratio - Ratio of the phosphorescence intensity measurement in the reference cell at sometime
zero (usually when the background is measured) to the phosphorescence intensity at the time of sample
measurement

3. ACRONYMS

Refer to General Requirements Module GRO1, Exhibit G for acronyms not provided in this exhibit.

CV - known value of a standard at the time of certification. Must also include date of certification

KPA - Kinetic phosphorescence analysis

MDC - the estimated minimum detectable concentration for 5% risk of false detection and false non-
detection. It correspondsto alevel of concentration that is practically achievable with a given instrument,
method and type of sample, sample size, etc.

R? - Linear regression coefficient of aplot of the logarithm of detected intensity versus time after pulse

SV - known value of a standard decayed to the time of measurement
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Data Review Checklist
RCO06 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 RC06 SAMPLE DATA PACKAGE (SDP) Reply C#
a) TheRCO06 DRC isin strict conformance with the formatting and content of the form
contained in the current version of the RC06, 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 RC06 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
RCO06 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 RC06 Exhibit B.
One and only oneresult isreported for each requested analyte.
4. For samplesrequiring reanalysis, Analytical Batch Identification Numbersare E
reported with the results.
5. TheMDC isreported and islessthan therequired RDL .
If 6 a) 5 above was not true, wastheresult at least two times greater than the
MDC?
Reanalysisor reporting in the narrative for MDCs exceeding RDL s is not
warranted if theresponseto this question is“YES’.
6. Thesampleresultsall fall within therange of the calibration curve(s). E
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 RC06 Exhibit B.
2. A set of QC samplesarerun 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 RCO6and were
reported.
c) Duplicate Samples Reply CH#
1. Theresultsfor each duplicate were reported separately from the corresponding
sample.
2. Theresultsfor the duplicate and the corresponding sample wer e equivalent, using the E
RCO06equivalency test and control criteria (FEL5*E, or F/E £ 1.5).
3. TheMDC for each duplicateisreported and is£ theRDL. If theMDC is>RDL, then
the deficiency isreported in the Narrative.
RIN: Lab Name: Initials:

Analytical Batch Identification No.(s):
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Data Review Checklist
RCO06 Sample Data Package

(Continued) Reply CH#
4. For Duplicatesthe MDC isreported and islessthan the RDL.
If 6 c) 4 above was not true, was theresult at least two times greater than the
MDC? (Reanalysisor reportingin the narrative for MDCs exceeding RDL s is
not warranted if the responseto thisquestion is“YES'.)
d) Laboratory Control Sample Reply CH#
1. ThelLCSstandard value and uncertainty at 2-sigma arereported. The measured
concentration and per cent recovery are within the acceptable control limits according
the criteria defined in RC06
2. TheLCSconcentration isappropriate for the concentration level of the samplesin the E
Analytical Batch according to the guidelines set in RC06/Section E.
3. TheLCSismeasured in the same calibration range as the samples. E
€) Preparation Blank Reply CH#
1. ThePB activity meetstherequirements specified in RC06, Exhibit E.
2 TheBlank population for determining MDC isincluded in this data package.
3 Except where specified in the applicable Addendum, the activity (in ug/l or g) for all
Samples and QC samplesare NOT blank corrected.
7. PREPARATION SUMMARY Reply 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 RC06,
Exhibit B.
8. STANDARDS SUMMARY Reply C#
a) The Standards Summary Section is present and for primary standards that wer e diluted
and used for the calibration standards, calibrations check standard, and LCS, therequired
items as specified in the Standards Summary Section of RC06, Exhibit B areincluded.
b) If thestandardsused for the calibration standards, calibration check standard and LCSs E
were NOT diluted, therequired items as specified in the Standards Summary Section of
RCO06, 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. E
9. INSTRUMENT CALIBRATION SUMMARY Reply C#
a) Therequired itemsas specified in the Instrument Calibration Summary Section of RC06
Exhibit B are included.
b) Thecalibration check standard iswithin the control limits as specified by RC06. E
c) Thedaily Instrument Calibration Package, 1d #
is acceptable per the RC06 requirements and has been forwarded to the CTR.
d) Thedaily Instrument Calibration Package identification isincluded in the I nstrument
Calibration Summary.
e) R?,thelinear regression coefficient, is > .99for each calibration curve.
f) Atleast 3 calibration standardswere used in each calibration range.
RIN: Lab Name: Initials:

Analytical Batch Identification No.(s):
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Data Review Checklist
RCO06 Sample Data Package

10. RAW DATA SUMMARY

Reply

CH

a)

Theinstrument raw data for the RIN areincluded and document therequired items as
specified in the Raw Data Section of RC06, Exhibit B. All data entries were verified as
accurate by the reviewer.

b)

Theindividual sample data were reviewed, signed and dated by the responsible analytical
chemist, and found to be acceptable (Lifetime, R?, Reference Ratio, Standard Additions
agreement).

c)

Sufficient raw data are included to allow manual calculation of the final sample activity
and measur ement uncertainty, MDC and chemical recovery.

d)

Either the Instrument Calibration Package identification or the dates of the calibration
areincluded with the raw data.

€)

All QC samples wer e 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.

12.

ELECTRONIC DATA DELIVERABLE (EDD)

Reply

CH

a)

The EDD accurately reflects the data contained in the Sample Data Package

b)

The hard 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)

An automated EDD verification check has been performed.

N/A

| certify that all responsesto this checklist accurately reflect the completeness and quality aspects of this
sample data package as outlined in GRO1 and RC06. Furthermore, | understand that inaccuraciesin the
completion of this checklist will be considered a honconformance to Subcontract Requirements as evidenced

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.

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-RCO06 Version

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

[ No Further Assessment [ Partial Verification ~ [d Complete Verification [ validation
Assessment Level isbased on: [ Examination  [d Customer (1 Laboratory Assessment Program
Notes:

Examiner Signature Date

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 Signature

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
RCO6 INSTRUMENT CALIBRATION PACKAGE

1. STRUCTURAL REQUIREMENTS Reply 0 CH#

a) Thelnstrument Calibration Package was assigned an identification using the syntax of
RCO6CAL Lab ID Date.

b) Thelnstrument Calibration Package contains the following sectionsin the following
order: (1) Cover Page, (2) Data Review Checklist- RC06 Instrument Calibration
Package, (3) Narrative, and (4) Instrument Calibration and Raw Data.

c) Thelnstrument Calibration Package structural requirements specified in RC06 have
been met. All discrepancies wereidentified and documented, accordingly

2. GENERAL REQUIRMENTS Reply o) CH

a) Theinstrument calibration (background, calibration curve and calibration check E
standar d) was completed and assessed to be acceptable prior to analyzing samples.

b) Theinstrument calibration was performed in the order of (1) background, (2) calibration| E
curve (3) calibration check

c) All sourcesused for the calibration and calibration check were valid (not expired) and E
NI ST traceable- copies of the certificates were sent to the CTR upon first use.

d) All datawerereviewed and certified as accurate- the date and signatures of all analysts E

and reviewer s of the data are included.

3. CALIBRATION CURVE Reply o) C#
a) Thecalibration curve was generated in the appropriate ranges for samplesto be E
measur ed.

b) At least three standards wer e used to generate the calibration curve for each range.

c) Thecalibration curve passesthrough zero.

4. BACKGROUND Reply | O CH

a) Theinstrument background was determined prior to any analytical work and wasin the E
expected range which will allow attainment of required RDLs.

5. CALIBRATION CHECK Reply o] C#

a) Upon completion of the calibration curve, the calibration check standard was analyzed E
and met therequirements per Exhibits B and E of RCO06.

b) The Calibration Check Standard was analyzed every 10 samples and met the E
requirements per Exhibit E of RCO06.

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.

INSTRUMENT CALIBRATION PACKAGE ID: Initials:

Lab Name:
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| certify that all responsesto this checklist accurately reflect the completeness and quality aspects of this calibration
package as outlined in GR01 and RC06. 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:
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