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RECORD OF REVISION

Revision Date Description of Revision
Number Approved P
0 10/18/2007 |Initial issue.
1 11/17/2008 |Revised in response to Central Characterization

Project (CCP) Corrective Action Report
(CAR)-ORNL-0007-08. Also, revised to clarify the
assembly and contents of the Batch Data Report
(BDR) and to make editorial corrections.

2 12/02/2008 |Revised to remove redundant steps which direct the
Independent Technical Reviewer (ITR) to repeat
steps already performed by the Nondestructive Assay
(NDA) Operator.

3 11/17/2009 |Revised in response to U.S. Environmental Protection
Agency (EPA) ORNL-CH-NDA-09- 002CR.
References to control charts removed and editorial
changes made.




Controlled
Copy

CCP-TP-168, Rev. 3 Effective Date: 11/17/2009
CCP DWAS IPAN/SGS Data Generation Level Validation Page 3 of 26

TABLE OF CONTENTS

IO O T 1 o 1] 4
R Yo o o PP 4
2.0 REQUIREMENTS. ... uuiiiiiiiiit s 4
2.1 REFEIENCES ...t 4
2.2 TraiNiNg REQUITEMENTS. ......uuuiiiiiiiiiiiiiiii e 5
2.3 EQUIPMENL. ... e e e aa 5
01 Y= T (= 5
3.0 RESPONSIBILITIES . ...t 6
3.1 Nondestructive Assay (NDA) OPErator ...............uuuuuuummmmmmniiiiiniiiiiiininnninnnnnnnnnns 6
3.2  NDA Independent Technical Reviewer (ITR) .........cccceeiiiiieiiieeiiiiiei e 6
3.3 NDA Lead Operator (LO) ..........uuuumuuuumiiiiiiiiiiiiiiiiiiiiiiiiiii e 6
3.4 NDA EXpert ANAlYSt (EA) ...uuuiiii e e e e e e e e aaanaans 6
3.5  Facility Records CUSIOIAN ........uuuuuuuiiiiiiiiiiiiiiiiiiiiiii s 7
4.0 PROCEDURE.....cco oo, 8
4.1  Completion of Radioassay Data Sheet and Data Validation.............cccc....ue.... 8
4.2 Data Validation ........couiiiiiiiiiiiiceie et e e 10
SO o = O @ T {5 1 T 15
LIST OF ATTACHMENTS
Attachment 1 — NDA Batch Data Report Cover Sheet ..........ueiiiiiiiiiiiiiiiii e, 16
Attachment 2 — NDA Batch Data Report Table of ContentS..........cccccevvvvviviiiiii e, 17
Attachment 3 — NDA BatCh SUMMAIY ......cooooiiiiiii e 18
Attachment 4 — DWAS IPAN Radioassay Data Sheet (Example) ........ccccvvviiiiiiieeieeeeiinnnns 19
Attachment 5 — SGS Radioassay Data Sheet (EXample)........ccoovveiiiiiiiiiiiiiiineeeeeeeiiinn 20
Attachment 6 — Expert Analysis Comment Sheet............cooeviiiiii e, 21
Attachment 7 — ITR CheCKIIST.......cooiiiiee e 22
Attachment 8 — DWAS IPAN Weekly Interfering Matrix Radioassay Data Sheet
(SR a1 o] ) PRSP 24
Attachment 9 — SGS Weekly Interfering Matrix Radioassay Data Sheet (Example) .......... 25

Attachment 10 — SGS Automated ITR Sheets (EXample) ........cooovviiiiiiiiiiiiiiiieeeeeeeiiin, 26



Controlled
Copy

CCP-TP-168, Rev. 3 Effective Date: 11/17/2009
CCP DWAS IPAN/SGS Data Generation Level Validation Page 4 of 26
1.0 PURPOSE

2.0

This procedure describes the generation of Batch Data Reports (BDRS)
and BDR validation at the data generation level.

11

Scope

This procedure is applicable to all personnel who are responsible
for generating and validating Drum Waste Assay System (DWAS)
Imaging Passive/Active Neutron/Segmented Gamma Scanner
(IPAN/SGS) BDRs.

REQUIREMENTS

2.1

References
Baseline Documents

e CCP-PO-003, CCP Transuranic Authorized Methods for Payload
Control (CCP CH-TRAMPAC)

Referenced Documents
e CCP-P0O-002, CCP Transuranic Waste Certification Plan

e ASTM Test Method C1493-01, Standard Test Method for
Non-Destructive Assay of Nuclear Material in Waste by Passive and
Active Neutron Counting Using a Differential Die-Away System

e BII-5183-ADD-001, Imaging Passive/Active Neutron System (IPAN)
Drum Waste Assay System (DWAS) Algorithm Definition Document

e CCP-DWAS/IPAN/SGS-08-001, DWAS IPAN Calibration Validation
and Confirmation for Extended Passive Mode Operating Range

e BII-TMU-5183 -001, IPAN DWAS TMU Report

e (C1133-03, Standard Test Method for Non-Destructive Assay of Special
Nuclear Material in Low Density Scrap and Waste by Segmented
Passive Gamma-Ray Scanning

e (C1207-03, Standard Test Method for Non-Destructive Assay of
Plutonium in Scrap and Waste by Passive Neutron Coincidence
Counting
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2.2

2.3

2.4

C1592-04, Standard Guide for Nondestructive Assay Measurements
CCP-QP-002, CCP Training and Qualification Plan

CCP-QP-005, CCP TRU Nonconforming Item Reporting and Control
CCP-QP-008, CCP Records Management

CCP-TP-166, CCP Drum Waste Assay System Imaging Passive/Active
Neutron Operations

CCP-TP-169, Operating the Mobile Segmented Gamma Scanner
MCS-SGS0101-CAL-001, SGS Calibration Report
NDA2000 Users Manual

NUREG/CR-5550, LA-UR-90-732, Passive Non-Destructive Assay of
Nuclear Materials

PC/FRAM Isotopics Software Version Users Manual, Model S575

CCP-QP-022, CCP Software Quality Assurance Plan

Training Requirements

2.2.1 All personnel performing this procedure will be trained and qualified

in accordance with CCP-QP-002, CCP Training and Qualification
Plan prior to performing this procedure.

Equipment

2.3.1 None

Software

2.4.1 NDAZ2000, Waste Assay

2.4.2 GENIE 2000, Gamma Acquisition and Analysis

2.4.3 DWAS.EXE

2.4.4 DNGILEXE

2.4.5 DWASAnalysis.EXE

2.4.6 FRAM44.EXE
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3.0 RESPONSIBILITIES

3.1

3.2

Nondestructive Assay (NDA) Operator

3.1.1 Provides NDA data to the NDA Expert Analyst (NDA EA).

3.1.2 Generates the BDR documents (e.g., Batch Data Report Cover
Sheet, Batch Data Report Table of Contents, NDA Batch
Summary).

NDA Independent Technical Reviewer (ITR)

NOTE

The NDA Independent Technical Reviewer (ITR) must be a qualified DWAS NDA
Operator/ITR other than the NDA Operator who initially generated the data
container in the BDR.

3.3

3.4

3.2.1 Verifies proper data reduction and documentation are complete.

3.2.2 Verifies Quality Control (QC) measurements are within QC
requirements.

3.2.3 Ensures Attachment 1, Batch Data Report Cover Sheet is
complete.

3.2.4 Ensures Attachment 2, Batch Data Report Table of Contents is
completed and BDR is paginated.

3.2.5 Ensures Attachment 3, NDA Batch Summary is complete.
3.2.6 Completes Attachment 7, ITR Checklist.
NDA Lead Operator (LO)

3.3.1 Ensures the overall quality of the BDR and that the BDR is
assembled correctly.

NDA Expert Analyst (EA)

3.4.1 Analyzes Weekly Interfering Matrix Source Measurements and
generates a Weekly Interfering Matrix Radioassay Data Sheet
(RDS) (See Attachment 8, DWAS IPAN Weekly Interfering Matrix,
and Attachment 9, SGS Weekly Interfering Matrix, for an example).

3.4.2 Determines applicability of Acceptable Knowledge (AK)
documentation as opposed to measured values.
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3.5

3.4.3 Generates SGS RDS, DWAS IPAN RDS, and provides them as
appropriate to NDA Operator for inclusion in the BDR.

3.4.4 Reviews assay data and selects appropriate analysis mode, if
applicable.

3.4.5 Resolves discrepancies in assay data and documents resolutions.

3.4.6 Prepares electronic files for submission to the Facility Records
Custodian.

3.4.7 Evaluates QC measurement trends and bias.

3.4.8 Evaluates the quality of the data produced from the NDA
instrumentation.

Facility Records Custodian

3.5.1 Receives, processes, and transmits all records generated by this
procedure in accordance with CCP-QP-008, CCP Records
Management.
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4.0 PROCEDURE

4.1  Completion of Radioassay Data Sheet and Data Validation

NOTE
Qualification and determination of a drum’s final result may be determined
using the data from the Segmented Gamma Scanner (SGS) alone or the
Drum Waste Assay System Imaging Passive/Active Neutron (DWAS IPAN)
alone. The NDA EA upon review of the available data will make this
determination. Additionally, the NDA EA may import specific isotope(s)
guantified by the SGS into the DWAS IPAN software, as appropriate, to be
reported on the DWAS IPAN Radioassay Data Sheet.

Typically gamma data from the SGS and neutron data from the DWAS IPAN
are available to the NDA EA for qualification and determination of final
results. In material where isotopic composition is known based on accepted
and approved AK the DWAS IPAN neutron data can be used with this AK
data per the NDA EA'’s discretion to determine final assay results.

The SGS generates high resolution gamma spectroscopic data which may
be used to generate the Radioassay Data Sheet or for determination of
relative measured isotopic fractions which may be combined with DWAS
IPAN neutron data to generate the final radioassay data.

The Fixed energy Response function Analysis with Multiple efficiencies
(FRAMA44) software is used to analyze the SGS data to produce relative
isotopic fractions. The DWAS Neutron Gamma Integration (DNGI) software
combines isotopic fractions with the DWAS IPAN neutron data to determine
final activity and masses for all required radionuclides. Where measured
isotopics cannot be validated, AK values may be used. Both the FRAM44
and DNGI software are off-the-shelf system software applications. The final
results of the DNGI analysis are indicated on the Radioassay Data Sheet.

For radionuclides that are not directly measured such as Sr-90 and U-234,
AK and/or appropriate scaling factors are used for quantification as indicated
in the NDA Memoranda developed for each AK Summary Report.

NDA Operator

4.1.1 Provide assay and QC data to the NDA EA for analysis and review.
NDA EA

4.1.2 Prior to performing analysis, ensure that the software to be used is
on the Software Inventory List in accordance with CCP-QP-022.
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4.1.3 Generate SGS Radioassay Data Sheet(s) (See Attachment 5, SGS
Radioassay Data Sheet, for an example).

4.1.4 Analyze data for consistency and correlation between applicable
modes.

4.1.5 Generate additional supporting data reports (such as a calculation
data sheet) as required for 100 percent data validation.

4.1.6 Generate DWAS IPAN Radioassay Data Sheet(s). (See
Attachment 4, DWAS/IPAN Radioassay Data Sheet, for an
example.)

NOTE

Both the SGS and the IPAN Radioassay Data sheets are evaluated for the
weekly interfering matrix. Therefore, the Final Radioassay Data sheet for the
weekly interfering matrix applies to both the SGS and IPAN. This will be
documented in Section 7 of Attachment 6, Expert Analysis Comment Sheet, by
checking both SGS and IPAN.

4.1.7 Determine the analysis method selection from the following options:
. SGS (Final Radioassay Data sheet from SGS)
. IPAN (Final Radioassay Data sheet from IPAN)

o Both IPAN and SGS Rejected (Both Radioassay Data
Sheets to be stamped “Not Used for Characterization.”)

4.1.8 Document in Section 8 of Attachment 6 all isotope(s) quantified by
SGS and imported into the DWAS IPAN data for reporting on the
DWAS IPAN RDS, as required.

4.1.9 Complete Sections 1 through 6 and document the analysis method
selection in Section 7 of Attachment 6.

4.1.10 Record, as appropriate, the appropriate technical justification, data
evaluation criteria, and reference documentation used to determine
the analysis method for calculation of final radioassay data in
Section 8 of Attachment 6.

4.1.11 Provide the SGS and DWAS IPAN Radioassay Data Sheet(s),
EACS, and the AITR Sheets (See Attachment 10, SGS Automated
ITR Sheets for an example) to the NDA Operator.
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4.2 Data Validation

NOTE
To compile the BDR, the SGS, and DWAS IPAN Radioassay Data Sheets are
combined with the associated QC records, including the following:

. Dalily Instrument Performance Background and Source Measurement
Results (DWAS IPAN) and daily QC Background and Calibration Checks
(SGS)

. Weekly Interfering Matrix Radioassay Data Sheet (SGS and DWAS IPAN)

Any data affecting changes to SGS/DWAS IPAN BDR documents
(e.g., QC records) SHALL require a one-time notice in the NDA Batch Summary.

Associated records are compiled to assemble a BDR, where review and
approval provides final validation. The BDR will use the following Sequence
Number Convention unless otherwise specified within the NDA Batch Summary:
OR-DWAS-XXXX where OR is the facility, DWAS represents both the SGS and
the DWAS IPAN, and XXXX is the sequence number.

The NDA ITR is a qualified individual, other than the NDA Operator, who is
identified to perform the function of an NDA ITR. A review checklist for ITR is
used to document validation.

NDA Operator

4.2.1 Obtain the SGS and IPAN Radioassay Data Sheet(s) and
associated Expert Analyst Comment Sheet(s) and SGS Automated
ITR Sheet(s) for the BDR.

NOTE

The NDA Operator may contact the NDA LO or the NDA EA to resolve questions
or issues during the review of the SGS and IPAN Radioassay Data Sheet(s).

4.2.2 Determine whether the SGS, the IPAN Radioassay Data Sheet, or
neither will be used as the final Radioassay Data Sheet using
Section 7 of Attachment 6.

4.2.3 Stamp the SGS and/or IPAN Radioassay Data sheet(s) that will
NOT be used as the final Radioassay Data Sheet for a waste
container “Not Used for Characterization”.

4.2.4 Review the SGS and IPAN Radioassay Data Sheets provided by
the NDA EA for the BDR.
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Effective Date: 11/17/2009

4.2.5 Resolve any issues or questions resulting from the review of the
Radioassay Data Sheets.

4.2.6

4.2.7

4.2.8

Print name, sign, AND date the SGS and IPAN Radioassay Data
Sheet(s).

Generate a Nonconformance Report (NCR) in accordance with
CCP-QP-005, CCP TRU Nonconforming Item Reporting and
Control where the Radioassay Data Sheet for the method selected
by the NDA EA in Section 8 of Attachment 6 indicates one or more
of the following for each waste container:

[Al

[B]

[C]

[D]

TRU alpha activity concentration is less than or equal to
100 nCi/g.

Plutonium equivalent activity is greater than
80 Plutonium-239 Equivalent Activity (PE-Ci).

Where Plutonium-239 Fissile Gram Equivalent (FGE) plus
two times the associated TMU is greater than 200 FGE.

When both SGS and IPAN assays are rejected.

Obtain and assemble:

[A]

[B]

[C]

[D]

[E]

[F]

[C]

Batch Data Report Cover Sheet (Attachment 1).
Batch Data Report Table of Contents (Attachment 2).
NDA Batch Summary (Attachment 3).

Validated Verification Assay Results Sheet (from
CCP-TP-166, CCP Drum Waste Assay System Imaging
Passive/Active Neutron Operations, Attachment 2).

DWAS/IPAN QC Final Reports (Instrument Performance
Background and Source measurements from CCP-TP-166,
Attachment 3).

SGS QC Last Results Reports (QC Background and
Transmission and QC Calibration Check from CCP-TP-169,
Attachment 1).

NDA Operator reviewed DWAS IPAN Radioassay Data
Sheet(s) (See Attachment 4, DWAS IPAN Radioassay Data
Sheet, for an example).
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| [H]  NDA Operator reviewed SGS Radioassay Data Sheet(s)
(See Attachment 5, SGS Radioassay Data Sheet, for an
example).

| [1] Expert Analysis Comment Sheet(s) (Attachment 6).

| [J] SGS Automated ITR Sheet(s) (See Attachment 10, SGS
Automated ITR Sheets, for an example.)

[K]  Supporting calculation data sheet, as required
(e.g., supporting calculations to compensate for sources of
interference such as plutonium fluoride).

[L] SGS and DWAS IPAN Weekly Interfering Matrix/Source
Radioassay Data Sheets (See Attachment 8, DWAS IPAN
Weekly Interfering Matrix Radioassay Data Sheet and
Attachment 9, SGS Weekly Interfering Matrix Radioassay
Data Sheet, for an example).

[M] ITR Checklist (Attachment 7).
[N] Nonconformance Report(s) (NCR), if applicable.

4.2.9 Forward the BDR to the NDA ITR.
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NDA ITR
NOTE

“Not Used for Characterization” Radioassay Data Sheets (RDSs) along with the
associated EACS and AITR, are supplied to document that both modes of
operation were evaluated by the Expert Analysts. The RDS of record is the RDS
NOT labeled “Not Used for Characterization” and documents the valid assay
results. The validation of the BDR, such as drum ID, waste stream information,
assay procedure, etc., will be based on the valid assay results and not on the
data contained in the “Not Used for Characterization” RDS. When both the IPAN
and SGS assays are rejected, both RDS will be stamped “Not Used for
Characterization” and an associated NCR will be included with the BDR.

NOTE

The Radioassay Data order will be: Radioassay Data Sheet used for
characterization, “Not Used for Characterization” Radioassay Data Sheet,
Automated ITR sheet, and EACS for each drum.

4.2.10 Order and paginate the report.

4.2.11 Enter the page numbers on the NDA Batch Data Report Table of
Contents.

4.2.12 Complete, print name, sign, and date the Batch Data Report Cover
Sheet.

4.2.13 Complete, print name, sign, and date the NDA Batch Summary.

NOTE
Both the DWAS/IPAN and the SGS software report all measured radionuclides.
Therefore, the radionuclides contributing to 95 percent of the radioactive hazards
are reported on the Radioassay Data Sheet.

4.2.14 Review the BDR using the ITR Checklist.

4.2.15 Resolve any discrepancies.

4.2.16 Complete, print name, sign, and date the ITR Checklist.
4.2.17 Copy electronic data to CD and backup CD.

4.2.18 Label CD including the following:

e Originating Organization
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File Name

File Directory

Last Entry Date
Retention Period
Original Software used
Version of Software used

4.2.19 Forward the BDR and CDs to the NDA LO.
NDA LO

4.2.20 Review the BDR, AND resolve any discrepancies with the NDA
ITR.

4.2.21 Submit completed BDR to the Facility Records Custodian.
4.2.22 Submit completed CDs to the Facility Records Custodian.

Facility Records Custodian

4.2.23 Receive, process, and transmit completed BDR and CDs in
accordance with CCP-QP-008.
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5.0 RECORDS
5.1  Records generated during the performance of this procedure are

maintained in accordance with CCP-QP-008. The records generated by
this procedure are as follows:

5.1.1 QAl/Lifetime
NDA Batch Data Report
[A]  Verification Assay Results Sheet (from CCP-TP-166)
[B] Attachment 1 — NDA Batch Data Report Cover Sheet
[C] Attachment 2 — NDA Batch Data Report Table of Contents
[D]  Attachment 3 — NDA Batch Summary

[E] Attachment 4 and 5 — SGS and DWAS IPAN Radioassay
Data Sheet(s)

[F] Attachment 6 — Expert Analysis Comment Sheet(s)
[G] Attachment 7 — ITR Checklist

[H]  Attachment 8 and 9 — DWAS IPAN and SGS Weekly
Interfering Matrix

[1] Attachment 10 — SGS AITR Sheet(s)

[J] Final Reports (Instrument Performance Background and
| Source measurements from CCP-TP-166)

K] Last Results Reports (QC Background and Transmission
| and QC Calibration Check from CCP-TP-169)

[L] Supporting calculation data sheets as required
(e.g., Interference Corrections, AK and Background
Corrections)

5.1.2 QA/Nonpermanent Records

[A] Raw Data files which includes Radioassay Data Sheet
Information (electronic) CD

[A.1] Primary CD

[A.2] Backup CD
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Attachment 1 — NDA Batch Data Report Cover Sheet

Site ID: NDA Batch Number:

NDA Counter ID: NDA Batch Date:

Waste Containers:

NDA Independent Technical Reviewer’s Printed Name:

Signature and Date:
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Attachment 2 — NDA Batch Data Report Table of Contents

NDA Batch Number:

Testing Facility:

SECTION PAGE NUMBER

NDA Batch Data Report Cover Sheet

NDA Batch Data Report Table of Contents

NDA Batch Summary

Quality Control Sheets

Copy of NCR(s), if applicable

Weekly Interfering Matrix

Radioassay Data

ITR Checklist

Supplemental Data
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Attachment 3 — NDA Batch Summary

NDA Batch Number:

Date:

Quality Control Summary:

Nonconformances:

NDA Independent Technical Reviewer Comments:

Printed Name:

Signature and Date: /
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Attachment 4 — DWAS IPAN Radioassay Data Sheet (Example)

Radicassay Data Shest

Veroion Information
DG Veraion: 1.10
DMAS Acgulsition W Verslom: 302
THAS Analysis 58 Veralen: 1.20

Ealeulation DLL: 1.10,

fiwutron Data Import DLL:
DECT.OLE Version: 2.1,

DRGT . akl Version: 3.8,

Identifying Data
Padicasnsay Proceduse: T-CH-252-P-0P-100 Dev 3

Faclllty: DHAS/IPAN/SGH

Neutron Assay Date and Tise:
DEASAnalysin Filenass OH1023_POR.MED
DHGE eesults Pils: Co\DWAS_Analysls_Peckaqe'\OWG1_Resulis\0000139% cntc000]_doat0001 _procllal.ngd

Tare Welght:

Ganma Live Time:

Heutron Cont.

Neutron User ID:

32,40 kg

119.00 »

11:48.50 Mondsy, July 273,

PCFRAM Analysis Version: 4.4

License File DLL: 1.10, Passward CLL:

1.10,

1.10, Camma Data Import OLL: 1.30, Data Aschiwve DLL:

Groas Wmight:

ID: X10CHS01516
Heutron Equipsent TD: DWAS

Doborah Saceerflald

Imporeed Puldle Mass: =D.0041Z8 g

Cacrectind Puldle Ma:
Inported Pulifes Has

0.0%8400 g
0,003711 ¢

Corzpweted Pullfe Masa: 0.003711 g

FCFRAM Pazasecer Sot:

Taotopa

P2l
Pu2is
P4l
thatd]l
Puldl
knldl
Hp2 1Y
W24
Amiad
cx137
w233
3] ]
Cmld4
RaZld
Srid
D234
Pal3l
cE2s2

Fraction
Igdfaia)

T
B,
B.
LB
2.
3.
0.
1.
0.

s
&

2.
0.

i
i

0.
- I

A6EFe=0032
058&n-001
HOESa-002
TE9Te=003
G55%5e-002
GRO0a=002
odtesnan
0100e-001
0000+ 000
LLD

LLD

LLO

1500e-002
OO e+0040
LLD

LLD

a0 0lesH00
F00w-008

Gamma Cont.

DHGI MDA Versicn: 2.2

Fri oot 27 05:18:324 2006 Gamma Rssay Date and Tiee:

Fepart DLL: 1.10

L0

10232006 13:1%9:02

1007 = Page 1 of 1

PCFRAH Filensms: 00001399 cntcl001 destB00]_procOlad . c0l

.80 kg
Ga=ms Feal Tima: 120.00 =

ID: entr000L

Wor Walght: 16.20 kg
Gamma Parcent Dead Time:

Gamma Equipmsnt ID: 00001385
DHGI Analyst ID: JOHN WEST

Imporeed Puldids Mass Uncertainty: -0.01E06: g

Corrscted Puldle Wans THU

Isported Pull®s Mass Oocertainty:
Cogeected Pu2lbe Hass THU: 0,041271 g

LowE DMAS XS0 _Rewd [2006.07.16 03:35)0

Feaceion
Uncartainty
[gfgba}
SB000es000
L B00Se+000
-000e+000
LG e+000
L0000es000
LB000e+ 000
SH00e+ 000
SO000a+ 000
SO0 00D

oooCoOoOaoo0D

000 ke+000
0000 D0

oS

=

- 000 0e4 000
0. 000 e+000

AX Set Selected: CORFWERC-008

Total Thermal Fowse:

[Hakta) s

Total FPlutomlus Active Mams [g):
Total Plutomium Passive Mass (g):

Total Plutonium Isotope Sum Mass

Toral PuldS FOE (g Pu2i® FGE):
Tobal Puld9 Equivalent Activity [FE-Ci):
Tetal Alphs Actiwity (Ci}e:

Total TRU Alpha Activicy {Cij:
Toral TRU Alpha Actlvity Coumcentration (nChfg):

REAMOD
HOD:

Active MIA [g-Fu2lfe):

Fassive MDA [g-Puldla);

MOC {aCifgli
FGE For Criticality Control

Warming Meisages
Assay Identification Paramotecs (User ID andfor Radio-Asnay Brocedure] hawe besn Owerslddesn.

Cparator Haoe:

Maan
-1}

1.0103e=004
31.3375e-003
3 bdH0e-004
1.975Ta=00%
1.40d3e=004
2.4762e-004
0.0000e+000
4. 1822e-004
0. 0000000

L.1310a=-00T
0. 0000e+D0D

. 000 0e+000
1.41078=001

Mass THU

at 1-Sigsa
ig)
1.0326e=004
1. 144%e-003
1.2514a-004
. TT53a=006
4,06248=005
B, 454 1e-0058
0.0000.+000
1.4346a=0048
0. Oni0e+000

3.0544e=-008
0. 0000000

0. 0000ss 000
3. 00848=012

Coan 0.215% kewlch,

Activity
i)y

5.
2.
B,

8.
.

0.
1.

2075e=003
095 3e-004
19046-00%
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Attachment 5 — SGS Radioassay Data Sheet (Example)

Radiocassay Data for X10C9312882

ekicke shetbalo b ke Siak e e akieke sl de ok

Assay Instrument:
Analysis Method:

Engine Version:

Radicassay Data Sheet

TMU Gamma

Segmented Gamma 3 Locatlion:
T-CH-252-P-0P-103,

Pae et S A e e e b i oo o o

1.8

TwWeC

Eev. 10 Software Version: NDA 2

Tl
Item ID: X10C9312882 Analysis Date: &/22/2007
Source of isotcopics: DECLARED
Net Weight 18800.0 g
Pu mass <LLD
TRU Alpha Activity 5.O98E-004 += @, 9VE-085 i
TRU Activity Concentration 3.18BE+001 +- 3.71E4000 nCi/g
Pu-239% Egquivalent Activity 5. 99FE-004 4- 6. SHE-0EE ¢4
Pu-239 FGE 1.08E-004 +- 1.26E-005 g
Decay heat 2. 00FE~00% += 2.33E-006 W
Activity

Nuclide Mass Mass Unc. Activity Uncert. MDA

g q GE G i
SRI0 2.01E-008 2.48E-009 2. 1BE~00% 3.43E-007 0.00E+000
S s 3.17E-008 .91 E~009 2.78E-008 3.4 3E~007 9.27E~-008
RA2Z26 C.00E+000 0.00E+000 C.00E+000 0.00E+000 19T E~00T
TH228 3.85E-010 4. 62F—0171 2. TTE—-007 3.83FE-008 T+ 39E—~007
TH229 0.00E+000 0.00E+000 0.00E+000 0.00E+000 3. 12F—007
u2gs <LLD 0.00E+000 <LLD 0.00E+000 1L B2E—-003
U234 <LLD 0.00E+000 <LLD 0.00E+000 0.00E+000
U235 0.00E+000 0.00E+000 0.00E+000 0.00E+000 2.00E-007
NP237 0.00E+000 0.00E+000 0.00E+000 0.00E+000 Tl TR0
FU238 <LLD 0.00E+000 <LLD 0.00E+000 2 BRR=003
U238 <LLD 0.00E+000 <LLD 0.00E+000 1. 40FR-005
120 g <LLD 0.00E+000 <LLD 0.00E+000 2.07E-003
PU240 <LLD 0.00E+000 <LLD 0.00E+000 S35 E~00n
AM241 1.64E-004 Pl L E =05 5.68FE-004 B ST E—005 3.12E-008
FU241 0.00F+000 0.00FE+000 0.00E+000 0.00E+000 Teaem—a0s
PU242 <LLD 0.00F+000 <LLD 0.00E+000 0.00E+000
AM243 $.36E-005 1135005 1..89r~005 2 2GR ~005 BB YR~007
CM243 0.00FE+000 0.00E+000 0.00E+000 0.00E+000 1.06E-006
CM245 0.00E+000 0.00E+000 C.00E+000 0.00E+000 1+ 1BE~QRE
CF249 2.31E-008 2.738E-007 9.55E~006 1.16E-006 LT+31E~007

Frrors quoted at 1.000 sigma

Operatar: Date:
Reviewer: Date:
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Attachment 6 — Expert Analysis Comment Sheet

1. DRUM ID:

2. ASY FILE / RUN #::

3. SGS SEQUENCE #:

()
Q)

4. FRAM Analysis:

FRAM Analysis not performed, see Comments
FRAM Analysis performed [Complete Boxes 4a and 4b]

4a. FRAM Parameter Set:

() Coax_DWAS_250 _revl, 0.25 keV/ch (>125 keV)
LowE_DWAS_250_rev2, 0.25 keV/ch, with 96-106 keV
Other, see Comments

Empirical
Physical: coax, U/Pu 0.1-50, Al 0.1-100, Fe 0.1-100, Cd 0.2-3
()  Other, see Comments

O
4b. FRAM Efficiency Method:
()
()

5. AK Stream: (Note AK Stream Used)

()
Q)

6. DWAS Neutron Gamma Integration (DNGI) Analysis:

DNGI analysis not performed, see Comments
DNGI analysis performed [Complete Boxes 6a, 6b and 6c]

6a. AK File Used:

() DNGILAKL Default
() Alternate AKL, see Comments

6b. DNGI Analysis Isotopics Selection:

() DNGI isotopics reviewed and accepted
() DNGI isotopics over-ridden:
() forced AK for all Pu isotopes
() forced AK for Am-241
() forced AK for other isotopes, see Comments.

6c. DNGI Analysis IPAN Mode Selection:

() DNGI active / passive mode selection reviewed and accepted
() DNGI active / passive mode selection over-ridden:

() forced active mode, see alternate AKL file

() forced passive mode, see alternate AKL file

Method used to calculate final radioassay data:

IPAN
SGS

Rejected both IPAN and SGS (Both Radioassay Data Sheets to be stamped “Not Used for Characterization”)

7.
()
()
Q)
8.

Expert Analysis Comments:

9. Expert Analyst Name:

10. Expert Analyst Signature:

11. Date:
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Batch Data Report Number:
Procedure/Rev. Number:
Y/N/NA Enter Y (Yes), N (No), NA (Not Applicable) as required

Do testing batch data correctly lists the testing facility name,

testing batch number, waste container numbers included in the

batch, and NDA Operators’ and Reviewers’ Signatures and date?

Out of Range conditions have been appropriately dispositioned? These
include: MOD Index, ABSMOD Index, Effective Pu Values, and Average
Flux per Grab? The acceptable ranges for these variables are in the
Calibration and Validation Report (CCP-DWAS/IPAN/SGS-08-001,
DWAS IPAN Calibration Validation and Confirmation for Extended
Passive Mode Operating Range.)

Are weekly interfering matrix results and daily instrument
performance results reported as specified in CCP-TP-1687?

Are instrument performance results within warning limits and
boundaries? These include: DWAS IPAN (Raw Coincidence
Count Rate, Pu-239 Effective Mass and Pu-240 Effective Mass)
and SGS (344.3 keV Centroid, 344.3 keV Full Width at Half
Maximum (FWHM), Gamma QC Background, and Weighted Mean
Activity.

Are reported results within the calibration range?

Correct waste container weight(s) were entered and used in the
Radioassay process?

Have data been analyzed in a technically correct manner in
accordance with the methods used?

Have all required isotopes been reported if not automatically
reported? Ensure the ten WIPP-tracked radionuclides are reported
(Am-241, Pu-238, Pu-239, Pu-240, Pu-242, U-233, U-234, U-238,
Sr-90 and Cs-137).

Was U-235 identified in any waste container?

Are the data reasonable, based on the technique used?

Have the data quality objectives been demonstrated including
determination of MDC (LLD), TMU, Pu-239 fissile gram equivalent, decay
heat, and calibration per requirements in CCP-P0O-002?




Controlled

copy CCP-TP-168, Rev. 3 Effective Date: 11/17/2009
CCP DWAS IPAN/SGS Data Generation Level Validation Page 23 of 26
Attachment 7 — ITR Checklist (Continued) Page 2 of 2

Batch Data Report Number:
Procedure/Rev. Number:
Y/N/NA | Enter Y (Yes), N (No), NA (Not Applicable) as required
Are units properly reported?

Have calculations been verified as required? (Note supporting
calculations such as AK and Background must be verified)

Has software been approved in accordance with CCP-QP-0227?

Have data been reviewed for transcription errors?

Are testing data Quality Assurance (QA) documentation complete?

--Batch Data Report Cover Sheet

--BDR Table of Contents

--Batch Summary

--Validated Verification Assay Results Sheet

--Final and Last Results Reports (Background and Source)
--Weekly Interfering Matrix/Source Measurements
--Radioassay Data Sheets

--Expert Analysis Comment Sheets

--Supporting Calculation Data Sheets (e.g., Interference
Corrections, AK and Background Corrections)

--NCR (if applicable)

Comments:

ITR Review BY: (printSign/Date)
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Attachment 8 — DWAS IPAN Weekly Interfering Matrix Radioassay Data Sheet
(Example)

Radicassay Data Sheet

Version Information

DNGI Version: 1.10

DWAS Acquisition SW Version: 3.02

DWAS Analysis SW Version: 1.20 PCFRAM Analysis Version: 4.4
Calculation DLL: 1.10, License File DLL: 1.10, Password DLL: 1.10, Report DLL: 1.10
Neutron Data Import DLL: 1.10, Gamma Data Import DLL: 1.30, Data Archive DLL: 1.10
DNGI.akl Version: 2.8, DNGI.GLE Version: 2.1, DNGI.MDA Version: 2.2

Identifying Data

Radicassay Procedure: T-CH-252-P-0P-100 Rev 11

Facility: DWAS/IPAN/SGS

Neutron Assay Date and Time: Mon Sep 24 19:04:57 2007 Gamma Assay Date and Time: 08\29%\2007 08:19:11
DWASAnalysis Filename 070829 _PO3.NEU BCFRAM Filename: 00002545 _cntr0001_dcat000l_proc00ai.r0l
DNGI results File: C:\DWAS_Analysis_Package\DINGI_Results\00002545_cntr0001_dcat0001_proc00ai.ngi

Tare Weight: 22.73 kg Gross Weight: 73.64 kg Net Weight: 50.91 kg
Gamma Live Time: 114.00 s Gamma Real Time: 120.00 s Gamma Percent Dead Time: 5.00

Neutron Cont. ID: Weekly Interfering Matrix Gamma Cont. ID: cntr0001

Neutron Equipment ID: DWAS Gamma Ecuipment ID:; 00002545
Neutron User ID: Deborah Satterfield DNGI Analyst ID: JOHN_WEST
Imported PuZ40e Mass: 1,.801444 g Imported PuZ40e Mass Uncertainty: 0.468031 g
Corrected Pu2dle Mass: 1.801444 g Corrected Pu2d0e Mass TMU: 0.468031 g
Imported Pu239e Mass: 48.810572 g Imported Pul3%e Mass Uncertainty: 12.160171 g
Corrected PuZ39e Mass: 48.810572 g Corrected Pu23%e Mass TMU: 12.160171 g
PCFRAM Parameter Set: Coax DWAS_250_revl (2006.07.18 03:52)0 Coax 0.25 kev/chOresults file:
I=sctope Fraction Fraction Mass Mass TMU Activity Activity TMU Rule Mode

(g/gFu) Uncertainty (q) at 1-Sigma (ci) at l-Sigma Used

(g/gPu) {g) (C1i)
Pu23s 2.4300e-004 4.1966e-005 7,1219e-003 2,3512e-003 1,2321e-001 4.0675e-002 FRAM Passive
Pu239 9.3800e-001 6.7536e-003 2,7491e+001 7,76632+000 1,72922+000 4.8850e-001 FRAM Passive
Puz4o 5.9824e-002 6.8020e-003 1.7533e+000 4,5559e-001 4,0327e-001 1.0479e-001 FRAM Passive
Puz4l 1.3250e-003 2.3187e-005 3.8834e-002 1.0988e-002 4.0387e+000 1.1427e+000 FRAM Passive
Puz42 6.0900e-004 7.6430e-005 1.7849%e-002 5.5008e-003 7.0860e-005 2.1838e-005 FRAM Passive
EmZz41 3.4368e-003 9.6230e-005 1.0073e-001 2.8586e-002 3.4952e-001 9.9192e-002 FRAM Passive
Np237 1.2050e-004 1.1857e-005 3.5317e-003 1.0562e-003 2.5181e-006 7.5305e-007 FRAM Passive
U235 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 Not In AK Active
EmZ43 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 Not In AK Passive
Cs137 1.7220e-010 2.7776e-011 5.046%-009 1.6414e-009 4,4413e-007 1.4444e-007 FRAM Passive
U233 < LLD < LLD
U238 < LLD < LLD
Cm244 0.0000e+000  0.0000e+000  0,0000e+000 0,0000e+000 0.0000e+000 0,00002+000 Not In AK Passive
Ra22é 0.0000e+000  0.0000e+000  0,00002+000 0,0000e+000 0.0000e+000 0,00002+000 Not In AK Passive
Sre0 1.0981e-010 1.7712e-011 3,2183e-009 1,0467e-009 4,4413e-007 1.4444e-007 Pri Scale Passive
U234 < LLD < LLD
BE Set Selected: WG-Pu
Value TMU at 1-Sigma

Total Thermal Power (Watts): 8.2058e-002 2.1385e-002
Total Plutonium Active Mass (qg): 5.1793e+001 1.2908e+001
Total Plutonium Passive Mass (g): 2.9308e+001 8.2768e+000
Total Plutonium Isotope Sum Mass (g): 2.9308e+001 7.6197e+000
Total Pu239% FGE (g PuZ39 FGE): 2.7621e+001 T.178%9e+000
Total PuZ39% Equivalent Activity (PE-Ci): 2.6733e+000 6.9650e-001
Total Alpha Activity (C1i): 2.6054e+000 6.7887e-001
Total TRU Alpha Activity (Ci): 2.6053e+000 6.7894e-001
Total TEU Alpha Activity Concentration (nCi/g): 5.1174e+004 1.3336e+004
ABSMOD: 261.421273
MOD: 11.173759
Active MDA (g-Pu23%e): 0.016946
Passive MDA (g-Pu2dQe): 0.082300
MDC (nCifg) 2337.914087
FGE For Criticality Control 41.691457 (g Pu239% FGE)

Warning Messages
Assay Identification Parameters (User ID and/or Radio-Assay Procedure) have been Overridden.

Operator Name: QOperator Signature: Date

Reviewer Name: Reviewer Signature: Date
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Radioassay Data for WEEK INT MATRIX

R R R R S R S S S R S

Radioassay Data Sheet

Engine Version: TMU Gamma 1.5

Assay Instrument: Segmented Gamma S Location:
Analysis Method: T-CH-252-P-0OP-103,Rev.10 Software Version: NDA 2000 V.4.0

TWPC

Attachment 9 — SGS Weekly Interfering Matrix Radioassay Data Sheet (Example)

R R S S R S S S o

Item ID: WEEK INT MATRIX  Analysis Date: 8/29/2007
NID identified fiducial nuclide PU-239
Source of isotopics: MEASURED
Net Weight 50900.0 g
Pu mass 3.10E+001 +- 3.62E+000 g
TRU Alpha Activity 2.62E+000 +- 2.38E-001 Ci
TRU Activity Concentration 5.16E+004 +- 4.67E+003 nCi/g
Pu-239 Equivalent Activity 2.70E+000 +- 2.38E-001 Ci
Pu-239 FGE 2.91E+001 +- 3.61E+000 g
Decay heat 8.24E-002 +- 7.38E-003 W
Activity

Nuclide Mass Mass Unc. Activity Uncert. MDA

g g Ci Ci Ci
SR90 7.22E-009 9.62E-010 9.97E-007 1.33E-007 0.00E+000
CS137 1.14E-008 1.51E-009 9.97E-007 1.33E-007 8.82E-008
U232 0.00E+000  0.00E+000 0.00E+000 0.00E+000  1.95E-007
U233 <LLD 0.00E+000 <LLD 0.00E+000  2.05E-003
U234 <LLD 0.00E+000 <LLD 0.00E+000  0.00E+000
U235 0.00E+000  0.00E+000 0.00E+000 0.00E+000  3.32E-007
NP237 2_72E-003 3.78E-004 1.94E-006 2.70E-007 4.56E-007
PU238 4_05E-003 7.91E-004 7.00E-002 1.37E-002 1.96E-004
U238 <LLD 0.00E+000 <LLD 0.00E+000  1.24E-005
PU239 2.89E+001  3.61E+000 1.82E+000 2.27E-001 5.10E-003
PU240 1.97E+000 2.52E-001 4_.54E-001 5.78E-002 1.27E-003
AM241 8_.09E-002 1.02E-002 2_81E-001  3.54E-002 7.88E-004
PU241 4_02E-002 5.14E-003 4_18E+000 5.35E-001 1.17E-002
PU242 8.57E-003 1.43E-003 3.40E-005 5.66E-006 0.00E+000
AM243 0.00E+000  0.00E+000 0.00E+000 0.00E+000  1.00E-006
CM243 0.00E+000  0.00E+000 0.00E+000 0.00E+000  1.09E-006
CM245 0.00E+000  0.00E+000 0.00E+000 0.00E+000  1.94E-006
CF249 0.00E+000  0.00E+000 0.00E+000 0.00E+000  2.20E-007
Errors quoted at 1.000 sigma
Operator: Date:
Reviewer: Date:
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Attachment 10 — SGS Automated ITR Sheets (Example)

Automated ITR for X10C0506081 12/26/2007 12:59:56 PM Page 34

Counter ID: Segmented Gamma S
Container 1ID: ¥10C0506081
Waste Matrix Code: Count Type:
Sequence Type: Assay Date: 12/4/2007
e e e R Y B ey e e S T S o o o |
| Comments | Dispositicon |
[ o o e e e e e e e e e e e e e e e —mss s |
| Section 4 - MGA Analysis | MGA analysis failed. |
| | Default OR-NFS-CH-HET isotopics |
| | applied. |
[ o i e S e |
| Section 5 - Gamma Analysis | |
| | |
| BAnalysis Status: No errors. | OK. |
o B e e e e B T i o e e s T el |

Section 6 - Transmission Correction

Segment: 1 OK.

Segment: 2

Segment: 3

| |
| |
| |
I |
1 |
| |
| |
I |
| Segment: 4 |
| |
| Segment: 5 |
| |
| Segment: 6 |
| |
| Segment: 7 |
| |
| Segment: 8

| |
| |

Segment: 9

| Miscellaneous | Refit 129 keV region, segments |
| | 1 through 8. |
| Potential Pu-239 presence. | Refit 414 keV region, segments |
| | 1 through 8. i
| | Pu-239 > LLD.

| = m e e e e e S S S S SSs e [
| Miscellaneous | No additional nuclide

|
| | contributing to 95% of the |
| | radiological hazard identified. |

Expert Review by: m Date: /97-2.6 0 7

sca #2997 RNC (22697




