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Table ES-1. Change in HDW Maodel Predicted Tank Waste Radionuclide Inventories
(All values are reported as of January 1, 2001). (3 Sheets)

Change in
Radionuclide }Hl){z.l‘::]del H%‘Zf?‘gf:]del Estimated Tank | Primary Reason for
(Ci) (Ci) Waste Inventory Change
(Percent)
“H 4.83E+04 9.52E+03 -80% Modeling of process
' losses
C 4.80E+03 8.51E+02 -82% Modeling of process
losses
PNi 9.34E+02 1.32E+03 +41% Corrected material
balance error
©Ni 8.73E+04 1.26E+05 +44% Corrected material
balance error
*Co 4.90E+03 1.60E+04 +226% Postulated 1 ppm *Co
fuel impurity. See
Section 7.1
"Se 7.73E+02 7.70E+01 -90% Half-life change
Sy 5.21E+07 5.04E+07 3%
Ty 5.21E+07 5.04E+07 -3%
zr 3.63E+03 4.64E+03 +28% Corrected material
balance error
PNb 2.97E+03 3.66E+03 +23% Corrected material
balance error
*Tec 3.26E-+04 2.51E+04 -23% Modeling of process
losses
Ry 8.48E+02 1.06E+03 +24% Corrected material
balance error and half-
life change
Bmed 1.21E+04 5.72E+03 -53% Fission product yield
change
sb  3.61E+04 1.90E+04 47% Fission product yield
change
“8Sn 1.19E-+03 3.21E+02 -73% Half-life change
= 6.30E+01 3.85E+01 -39% Fission product yield
change and modeling
of process losses
iCs 8.39E+03 8.40E+03 0%
Cs 4.01E+07 3 92E+07 2%
TRy 3.79E+07 3.70E+07 2%
Plgm 2.61E+06 3.22E+06 +23% Corrected material
‘ balance error
By 1.03E+03 1.07E+03 +3%
gy 8.38E+04 9,17E+04 +9%
“Ey 5.13E+04 5.12E+04 0%
“*Ra 6.29E-02 9.14E-03 -85% Stopped in-growth at
‘ date of U separation
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Table 6-1. Change in HDW Model Predicted Tank Waste Radionuclide Inventories
(All values are reported as of January 1, 2001). (3 Sheets)

Change in
Radi . HDW Model HDW Model Estimategd Tank Primary Reason for
adionuclide Rev. 4,0 Rev. 5.0
(Ci) (Ci) Waste Inventory Change
{Percent)
H 4.83E+04 9.52E+03 -80% Modeling of process
losses
“c 4.80E+03 8.51E+02 -82% Modeling of process
losses
*Ni 9.34E+02 1.32E+03 +41% Corrected material
balance error
®Nj 8.73E+04 1.26E+05 +44%, Corrected material
balance error
®Co 4.90E+03 1.60E+04 +226% Postulated 1 ppm > Co
fuel impurity. See
Section 7.1
"Se 7.73E+02 7. 70E+01 -90% Half-life change
Sr 5.21E+07 5.04E+07 3%
Ty 5.21E+07 5.04E+07 3%
H7r 3.63E+03 4.64E+03 +28% Corrected material
balance error
PmNb 2 97E+03 3 66E+03 +23%, Corrected material
balance error
PTe 3.26E+04 2.51E+04 -23% Modeling of process
losses
Ry 8.48E+02 1.06E+03 +24% Corrected material
balance error and half-
life change
meg 1.21E+04 5.72E+03 -53% Fission product yield
change
sb 3.61E+04 1.90E+04 -47% Fission product yield
change
5Sn 1.19E+03 3.21E+02 -73% Half-life change
I 6.30E+01 3.85E+01 -39% Fission product yield
change and modeling of
process losses
Pics 8.39E+03 8.40E+03 0%
YCs 4.01E+07 3.92E+07 2%
Fimpg 3.79E+07 3.70E+07 2%
BTSm 2.61E+06 3.22E+06 +23% Corrected material
: balance error
PRy 1.03E+03 1.07E+03 +3%
ey 8.38E+04 9.17E+04 +9%
" Ey 5.13E+04 5.12E+04 0%
“*Ra 6.29E-02 9.14E-03 -85% Stopped in-growth at
date of U separation
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: 1.8VF 1055 Rev. O
CH2M HILL SPREADSHEET VERIFICATION AND RELEASE FORM

1a. No. Pages: 4

2. Spreadsheet Owner, Organization, MSIN, & Phone No.: ~ B, A, Higley, Flowsheet and Process Models, R2-12, 376-5694

3. Spreadsheet File Name and Version No.. Compare HDW Rev 45 397CHG Rev 1.xls

4. Function and Purpose of Spreadsheet: The purpose of this spreadsheet is to calculate the tank waste radionuclide inventory
: predicted by the Hanford Defined Waste Model Revision 3, and to compare with the

radionuclide inventory predicted by Revision 4 of the Hanford Definec Waste Model.

5. Spreadsheet Category: |[7]  Critical Spreadsheet Non-Critical Spreadsheet O Multiple-Use Spreadshest

6. Associated Document(s):  RPP-19822 Rev. 0A ] 8a. Attachments: 3

7. Scope of Verification: Input Data Formulas (| Changes Only [0 Macros/Add-ins [] Other

8. Scope Description; Complete review,

9. Verification Checklist:
a. Al unigue formulas in spreadsheet have been checked that they correctly perform theilr intended function.

b, Non-unigue formulas have been reviewed to confirm that they have been correctly copied.

¢. Allvalues are correctly labeled with units.

d. Formulas were checked for dimensional consistency.

e. Spreadsheet conta_ihs no hidden pages or formulas/data on hidden ranges/pages have been verified.

f. Links to external workbooks have been verified.

g. Input data used in the spreadsheet are appropriate and have been checked against their griginal source.

h. Spreadsheet has been reviewed for common errors. See TFC-ENG-DESIGN-C-32, Attachment C for guidance.
i. Assumptions in the spreadsheet are reasoﬁable and supportable.

j. Macras contained in the spreadsheet have heen verified for correct operation.

k. Add-in software is commercially available software, suitable for its intended purpose and is a production version of the
software (e.g9. not-be a "beta” or test version}.

|.  Spreadsheet contains a documentation sheet with spreadsheet purpose, methodofogy, assumptions, and reference to
current SVF No,

m. A change log is included for multipie-use or revised single-use spreadsheets and all changes in the log have been verified.

n. Ifthe spreadsheet is a critical spreadsheet, a published spreadsheet description document has been produced that
provides a description of the spreadsheet purpose, assumptions, methodology.

o. Spreadsheet has been protected against inadvertent change per TFC-ENG-DESIGN-C-32, Section 4.6.3.

EE DD ONDEREORRAEEAES
OoOo0OooOoooooooonooozs

p. All errors identified during verification have been corrected and the spreadsheet is suitable for its intended purpose.

OO0 EOEBEODOOROOOO0O0s

10. Comments: {Explanation for any items marked “No” must be provided)
None.

11. Approvals/Clearance: Printed Name: ' Signature: Date: Release Stamp

Spreadsheet Owner: | B. A. Higley ' B.,C]ﬁlﬂ;&.‘ o fal

Spreadsheet Verifier: D. E. Place &€ < Doy | N6 f ‘}\/6 = DATE:

HANFOL
RELEACE

Owner's Manager. N. W. Kirch WW ) IZZ ! Os STA: C’L

LCCB Approval (if required):

Clearance Review: ﬁg:)‘ho . NOV O 2

Cleared for Public Release? ms M No Restricted Use? O Yes mfol Restriction Type:

C.&Ka‘?}w?&f /-0 ¥ /A

When completed, submit the original hard copy signed SVF form together with a protected electronic copy of the spreadshest (in *.xls or *.xIt format) to

the Document Control Service Center for records retention and release. See Form Instructions for how to transmit spreadsheet slectroric file.

Page 1 A-6003-781 (08/05)
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RPP-19822 Rev. 0-A

BBI SPREADSHEET CHECKLIST

Name of Spreadsheet Owner: B. A. Higley

Spreadsheet File Number: 1055 _
File Name of Spreadsheet: Compare HDW Rev 45 397CHG Rev 1.xls

Location of Spreadsheet (share drive, personal computer, data system): StdInv share drive

" Brief Description of Function and Purpose of Spreadsheet: The purpose of this spreadsheet is to

calculate the tank waste radionuclide inventory predicted by the Hanford Defined Wasie Model Revision 5,
and to compare with the radionuciide inventory predicted by Revision 4 of the Hanford Defined Waste
Model.

Assumptions Important to Spreadsheet Function if Applicable: None
Method Used to Perform Verification and Verification Documentation: Electronic and visual
comparison of input data. Inspection of cell formulas. Use of this checklist.

Verification Method Documentation:

Confirm Input Data:
Verify new or modified data.

w1

oA 2.
)
YY)

U5,

Verify volume of saltwell liquor pumped against the SST Engineering monthly reports.
Verify other transfer volumes against the TWINS Tank Transfer Report.

Verify tank volumes against PCSACS waste level measurements.

Verify solid phase volumes against tape readings, sludge level measurement data sheets or
other appropriate source documentation (such as the HDW model or retained gas
documents).

Electronically download concentration data from BBI Calculation Detail Reports, Means
and Confidence Interval Reports or the Best Basis Inventory Maintenance tool and
compare to the original spreadsheet data with logical comparison functions or visually if
the data can be laid side by side. Alternately, a manual comparison can be made to a
hardcopy document, checking at least 10% of the data. Check all data if errors are found.

General Spreadsheet Checking:
Vezify unique equations that have been added since the last review.

&

RN

Verify that data are appropriately referenced and the units labeled.

Verify that all radionuclides are decayed to the same common date (usually 1/1/94 or
1/1/01).

Verify that mass spectrometry results for radionuclides have been converted to uCi/g or
uCi/mL.

Carefully check the parentheses in one instance of any added equations to assure that the
calculation order will give the desired result.

For any unusual equation, perform a dimensional analysis to assure that unwanted units
cancel and the final result has the proper units. Note that percentages (wt% and vol%)
actually have implied units (for example wt% centrifuged solids = g centrifuged solids/g
total sample and vol% settled solids = mL settled solids/mL total sample).

Page 1
G-8
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RPP-19822 Rev. 0-A
Spreadsheet File Number _1055

N~ 6. Verify that VLOOKUP or HLOOKUP ranges are fixed ("$" signs before both the
columns and rows). Otherwise the lookup range will "walk" as the equation is copied to

A adjacent cells.

GQ_T Verify that all cells in the concentration vector worksheet are correctly referenced to the
final estimates in the other worksheets. This verification can be accomplished by visually
comparison of copied, logical functions comparing the data cells, using the Excel auditing
features or scrolling through cell references if analytes are listed in the same order in both

Gg the source and the concentration vector worksheets.
8. Remove extraneous data/calculations or obsolete information that do not support the

purpose of the spreadsheet.

Spreadsheet Checks for Liquid Waste Transfers:

NP> 1. Verify that the sum of the uranium isotopes converted to a mass basis is within 1% of the
Utretal cOncentration, that the B8py activity is between 1 and 10% of the 239240p,
radioactivity, that the wt% 2*®Pu is between 1 and 8 wt% of the total Pu, that the 2*U
concentration is < 1 wt% of the total uranium and that the ***U is between 99 and 100

~ wt% of the total uranium,

M2 Verify one instance of any new equations added to the spreadsheet. Use the spreadsheet

auditing functions to verify proper cell references. Also, confirm that the last instance of

this equation in the spreadsheet is identical to the first usage in the added cells.

&3. Look at the trend of analyte concentrations with time. Can abrupt changes be assigned to
new transfer or composition data? :

M4, Verify that the wt% water and density equations include the contribution of added water
(both equations are different than the mass balance equation for the analyte

concentrations). Compare the wt% water and density trends to the sum of the chemical
analytes (total chemical or mass concentration). The density should move in the same
direction, whereas the wt% water should move in the opposite direction.

O 5, Verify that concentration calculations are discontinued when data for individual analytes

"~ are not available for all input streams.

Spreadsheet Checks for Reconstitution of Centrifuged Solid and Liquid Data:
©M 1. Verify that the equations for calculating the wt% centrifuged solids are correct.
W2, Verify the first unique instance of the reconstitution equation.

Ciettled sotias = Wt¥e Centrifuged solids * Ceenifuged solia +
(100%-wt% Centrifuged solids) *Cyiquig /Density of liquid

In particular, note that only the second term in the above equation requires a density correction.

Make any required changes in the spreadsheet (reviewer) and flag the changes with color
highlighting. The reviewer will also electronically record the review in the properties
section of the workbook (Reviewed by: Name and Date)

82472, Marked changes have been reviewed and resolved (author).

ggdsheet Review Closeout:

Page 2
G-9
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Spreadsheet File Number _1055

Retp. Remove error-highlighting, lock all cells, password protect the workbook and transfer a
copy to the TIR directory of the StdInv shared drive (author). Each individual will utilize
a single password for BBI spreadsheet work and will make this password available to the

Manager of Data Development and Interpretation. The author will retain a copy of the
spreadsheet, which is to be transferred if job assignments change.

L Approvals:

Owner: B.A.Higley B (4Maten |0/31/0s N
oz |os
Verifier: . E.Place (). € Tal S tefFV[O

Notes:

@IM b}jcc_q\w\em.-kcuk\ o~ \}.}Gf\g"a—\t\t,c;\ L W\ine e Q,(:K-\O*l c-_\ e,\h-c\“a:he S .
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INFORMATION CLEARANCE REVIEW AND RELEASE APPROVAL
Part I: Background Information
Tile: Hanford Defined Waste Model - Information Category:
Revision5.0 [0 Abstract [ Journal Article [] Summary
O Internet [J Visual Aid [0 Software
Publishto OSTI? [ Yes No O FulPaper [ Report Other _WMA C Closure WIR Reference
Yes NA
Trademark/Copyright “Right to Use” Information or Permission Documentation O O
Document Number: RPP-19822 Revision 0-A Date: December 2005
Author: Darling, David (Dave) B
Part 1l: External/Public Presentation Information
Conference Name:
Sponsoring Organization(s): Rebecca Blackwell
Date of Conference: Conference Location:

) . ” ) . . 2 (If Yes, attach copy of Conference
Will Material be Handed Out? [] Yes No | Will Information be Published? [ Yes No format instructions/guidance.)
Part Ill: WRPS Document Originator Checklist

Description Yes | N/A Print/Sign/Date
Information Product meets requirements in TFC-BSM-AD-C-01? O
Document Release Criteria in TFC-ENG-DESIGN-C-25 completed? m
(Attach checklist)
If product contains pictures, safety review completed? [
Part IV: WRPS Internal Review
Function Organization Date Print Name/Signature/Date
Subject Matter Expert WRPS 12/17/2024 Darling, David (Dave) BApproved - IDMS data file att.
Responsible Manager WRPS 12/16/2024 Levitt, Marc T Approved - IDMS data file att.
Other:
Part V: IRM Clearance Services Review
Description Yes | No Print Name/Signature
Document Contains Classified Information? [ | X |If Answeris “Yes,” ADC Approval Required
Print Name/Signature/Date
Document Contains Information Restricted by DOE Operational [0 | Kl |Reviewer Signature:
Security Guidelines?
Print Name/Signature/Date
Document is Subject to Release Restrictions? O X] |Document contains:
If the answer is “Yes,” please mark category at right and describe .
limitation or responsible organization below: L] Applied Technology [ Protected CRADA
[0 Personal/Private [ Export Controlled
[ Proprietary [ Procurement — Sensitive
[0 Patentable Info. [J ouo
[ Predecisional Info. [J UCNI
[0 Restricted by Operational Security Guidelines
[1 Other (Specify)
Additional Comments from Information Clearance Specialist O | X |Information ialist Approval
Review? APPROVED
By Sarah Harrison at 2;33 pm, Jan 06, 2025

When IRM Clearance Review is Complete — Return to WRPS Originator for Final Signature Routing (Part VI)

Page 1 of 3

A6003-508 (REV 4)



RPP-19822 Rev.00A 1/6/2025 - 3:16 PM 14 of 15

INFORMATION CLEARANCE REVIEW AND RELEASE APPROVAL

Part VI: Final Review and Approvals

o Approved for Release ) .
Description Print Name/Signature

Yes N/A
WRPS External Affairs X O Kraemer, Kristin M Approved - IDMS data file att.
WRPS Office of Chief Counsel X O Kneese, Kyle C Approved - IDMS data file att.
DOE — ORP Public Affairs/Communications X O Dawson, Edward M Approved - IDMS data file att.
Other: DOE SME X O Millikin, Emily J Approved - IDMS data file att.
Other: O O

Comments Required for WRPS-Indicate Purpose of Document:

Document is reference in Final WMA C Closure WIR and will be submitted to Hanford Administrative
Record to be available to the public.

APPROVED

By Sarah Harrison at 2:33 pm, Jan 06, 2025

Approved for Public Release;
Further Dissemination Unlimited

Information Release Station

Was/ls Information Product Approved for Release? [X] Yes O No

If Yes, what is the Level of Releaser? Public/Unrestricted [ Other (Specify)

Date Information Product Stamped/Marked for Release: 01/06/2025

Was/ls Information Product Transferred to OSTI? [ Yes [l No
Forward Copies of Completed Form to WRPS Originator

Page 2 of 3 A-6003-508 (REV 4)
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This XML file does not appear to have any style information associated with it. The document tree is shown
below.

<workflow name="(SEH) Normal - RPP-19822 Rev@A " id="373888756">
<task name="Clearance Process" id="0" date-initiated="20241021T1559" performer="SARAH E HARRISON"
performer-id="252341659" username="h5635746">
<comments>Due Monday November 4th 2024 - COB Please approve the Hanford Defined Waste Model -
Revision 5.0, Revision OA, submitted by Dave Darling for public release. This document is
referenced in Final WMA C Closure WIR and will be submitted to Hanford Administrative Record to
be available to the public.</comments>
</task>
<task name="Add XML" id="1" date-done="20241021T1600"> </task>
<task name="Manager Approval" id="41" date-due="20241024T1559" date-done="20241216T1253"
performer="MARC T LEVITT" performer-id="265007084" username="h7717521" disposition="Approve"
authentication="true"> </task>
<task name="Document Reviewer3" id="52" date-due="20241219T1253" date-done="20241216T1403"
performer="EMILY J MILLIKIN" performer-id="325435156" username="h0098889" disposition="Public
Release" authentication="true">
<comments>I had no comments. Emily Millikin </comments>
</task>
<task name="Document Reviewerl" id="54" date-due="20241219T1253" date-done="20241216T1449"
performer="KRISTIN M KRAEMER" performer-id="336057712" username="h4185412" disposition="Public
Release" authentication="true"> </task>
<task name="Document Reviewer2" id="53" date-due="20241219T1253" date-done="20241217T0602"
performer="KYLE C KNEESE" performer-id="333687981" username="h1513870" disposition="Public Release"
authentication="true"> </task>
<task name="Doc Owner Clearance Review" id="13" date-due="20241218T0602" date-done="20241217T0749"
performer="DAVID B DARLING" performer-id="153147313" username="h7859470" disposition="Send On"
authentication="true"> </task>
<task name="Milestone 1" id="24" date-done="20241217T0749"> </task>
<task name="ORP Document Reviewerl" id="57" date-due="20241219T0749" date-done="20241230T1424"
performer="EDWARD M DAWSON" performer-id="346251522" username="h9898381" disposition="Public
Release" authentication="true"> </task>
<task name="Doc Owner Reviews ORP Comments" id="61" date-due="20241231T1424" date-
done="20250106T0708" performer="DAVID B DARLING" performer-id="153147313" username="h7859470"
disposition="Send On" authentication="true"> </task>
<task name="Milestone 2" id="62" date-done="20250106T0708"> </task>
<task name="Verify Doc Consistency" id="4" date-due="20250107T0708" date-done="20250106T1415"
performer="SARAH E HARRISON" performer-id="252341659" username="h5635746" disposition="Cleared"
authentication="true"> </task>
</workflow>
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