SANDIA NATIONAL LABORATORIES
WASTE ISOLATION PILOT PLANT

Computational Code Execution and File Management for the
2019 Compliance Recertification Application Performance

Author:

Technical
Reviewer:

QA

Reviewer:

Management
Reviewer:

Assessment (CRA-2019 PA)

REVISION 0

Jennifer Long (\Qﬂﬂg?\(g@f\ﬂ 5/ ) } A

Print nature Date
Sarah Brunell 5(}; ah 6{14,{ n M é/o?‘?/}O!G?

Print Signature Date
Shelly Nielsen Gﬁﬂ / M(Z K J/ \/‘&é/\"“ (0 l§-{7

Print Slgn re Date

Chris Camphouse /7 / 0 il // 5o /20/9
| L7
Print Signature Date
ERMS #571375
MAY 2019

WIPP:4.2.1:PA:QA-L:571155

Information Only



This page intentionally left blank.

i1

Information Only



Computational Code Execution and File Management for the 2019 Compliance Recertification
Application Performance Assessment (CRA-2019 PA)

Rev. 0, ERMS 571375
TABLE OF CONTENTS
EXECUTIVE SUMMARY cicasnmsisccsissnsnmiosassives s iissosmsssssssssasiissittissmmaesnnas VII
1.0 INTRODUCTION...cccciesucseessessessosaessnsassssssassasssssassossassssssasssssarasssssones 9
Ll K PEESOIME] coninssniiismssobinnsessiisssmmsst huakilie foinnsnnmsmnsssa 54 54533535545 45 6k nenssmmmasmsmrmonmsn o soes 10
2.0 WIPP PA SOLARIS CLUSTER .....cuirniircnrcresersnsesssossassossassosssssssssassassasssssasasssasnans 11
3.0 WIPP PA SOFTWARE CONFIGURATION MANAGEMENT AND RUN
CONTROL SYSTEMS . smessmusinsesssisnassnsuaisssssssns 13
3.1 LABIary SYSIEIM...c.cooiiieeiieiteiecce ettt ettt resar e et e see st s st st s et sa e et s aa e e naans 13
3.2 RUN CONIOL SCIIPLS...eiureeriirieiteeieiieiiieeeesiesteseseeaesesesssessasssesssesessessaesserseessesssensensssnsesnns 14
3.3 File Naming COnmYBIIEONS...... ... coaessessssionssssss i 55 s 54 518555nseassennarmsnstsms e ormssrnss 14
3.4 WIPP PA Parameter Database.........ccccoverirrieiieriinceieeieececeie e e e saesveeae e s enne e 15
3.5 ACCESS CONLTOL.... ettt st e b s e b et sba e st s bn e s e s e seesnesnesrneane 16
4.0 WIPP PA CODES icuuismmscansvssssensmssssssonssssssssmsisess 17
5.0 CALCULATION FLOW ..uciiiciicnisncsnissassessesassassnssassossonssnsonssnssstossossssssassasssssassasassnnss 18
31 Tnventory Decay-Caloulations (EPALINTY «wssarssummsssisssmmassmsmsssmmsmosssmsnss 18
5.2 Sampling of Uncertain Parameters (LHS) ......ccoviiiiieiiiniicceeeecireece s 20
5.3 Salado Flow Calculations (BRAGFLO) .....cccevcirervemrrirceeireiitenicsecresiessesesee e ssene s 22
5.4 Actinide Mobilization Calculations (PANEL)......ccccooceriieriiriinieiereecc e enee 25
5.5 Salado Transport Caleulations {NUIT S ). cumsmmusmrisomnsns ssmirsssnissosisississnsisisommmssssnse 29
5.6 Single-Intrusion Spallings Volume Calculations (DRSPALL) ......ccccccecevrerrncvcnrirenrennes 34
5.7 Single-Intrusion Solids Volume Calculation (CUTTINGS _S).....ccccovvvevvvriinveneececnrnee. 35
5.8 Single-Intrusion Direct Brine Release Calculations (BRAGFLO-DBR) ......................... 37
5.9 Culebra Transport Calculations (SECOTP2D).....ccoceieeeereeeieeceeeeee e vreereeeessesss e 42
5.10 CCDF Construction (CCDFGEF) .....cccoviviiiirireieccirrtineeiresteseestesseestecssesssssesnenssessens 43
5.11 Sensitivity AnalysisS (STEPWISE).......ccceeiiriiriiniiincnienienestentecseetee e sreseessesensnssnennan 47
6.0 REFERENCES .49

iii



Computational Code Execution and File Management for the 2019 Compliance Recertification
Application Performance Assessment (CRA-2019 PA)
Rev. 0, ERMS 571375

LIST OF TABLES

Table 1 — CRA-2019 Run Control Team ......ccccueieirieeeeeeeiecce ettt st emeesseene s 10
Table 2 — CRA-TOTD ARAIEES.....ccoonosioriiommnsissmmsoionshis 5845555005055 45 5045 0 S SR AR TR 5 854 11
Table 3 — WIPP PA Solaris Cluster Nodes Used in CRA-2019.......ccooeeiiiriiiecnneneeerieeeeseeene 11
Table 4 — WIPP PA Codes Used for the CRA-2019 PA .......cccoverirvenicniecieiecereneenreeesseencne 17
Table 5 — The EPAUNI 1. seript fles USed WET! o s semsnis svassse s o suem s ssssssn s sssusmsans 18
Table 6 — The EPAUNI input files USed WeTe: ......ccvevverreeririeriinireceneecinertectrnreeeeneeeeeseeesreeeens 18
Table 7 — The EPAUNI CVS repositories USEd WETE: .....cccceeeeiiueeriuieniiieniienreesieseeseseneeesseeessenans 18
Tabls 8 — Thie EPAUNLIOPE fil68 USEOU WETEE wusumensnmsnsnssusssssinssmn s sssiss s s sy s 19
Table 9 — The EPAUNI output files produced Were:.........cccooeerieriirrceniieeciinieiereeeiereecisseesineseeens 19
Table 10 — The EPAUNI executable file used Was: .......ccocvreeviirvrrcciinerenceenercereeceseecneeneene 19
Table 11 = The LHS run seript iles 0588 WEIE! wesmmemsmmmmmsasmmamsasssssossmmaosmm 20
Table 12 — The LHS input file USEd Was: ....ccooeerereire ettt 20
Table 13 — The LHS CVS repositories USEd WETE: .....c.coverrrereiierireenioneiinnieiriscssneteormscsseeseens 20
Table 14 — The LHS log files USEd WETE: .......ccceriiieririeiiciii et sttt ees st eebssae s s s s 20
Table 15— The LHS sutput files producetd WEIE: wwussmsssmeimsssssomasansssumssss s s sesmmmisi 21
Table 16 — The LHS executable files used Were: .........oocceiiiiiiiiieiiinieeceece e 21
Table 17 — The BRAGFLO SCENATIOS ....c.ceeeiirerrerieeeneeneierieeererteseeesessesstencsstesessesseesteensesssnsenes 22
Table 18 — The BRAGFLO run script files used Were: ........cccoveiviieiiniiiinnininiiicicneineene 22
Table 19 — The BRAGFLO input fIles USE WETE! i cvesss snanssnsesssisms svanssis s soasassss ssessinsi s sasssmsans 23
Table 20 — The BRAGFLO CVS repositories USEd WEIE: .......cvvvirueecereesirrriireeseernerssnsessssnessens 23
Table 21 — The BRAGFLO log files used WeTe: ..........occevervirerieernciciieienieseteeen e ee e 24
Table 22 — The BRAGFLO output files produced WeETe:.........cooeeimrirreeeieeieeetee et seeeree e 24
Table 23 — The BRAGFLO executable files used WeTe: ...uunissnsisinmimsnsisisissiasssmsis 24
Table 24 — The PANEL run script files Used WeTe: .......c..cccvrvieeioiriineirieceeceeneeeneesressensenereeens 25
Table 25 — The PANEL input files USed WETIE: ......c.ccciiiviieiririirniereeieerecnteneineeteeseeereseeessanseeeene 25
Table 26 — The PANEL CVS repositories used WETE: . cusswmmsmsmsmnsumssmsssssnosssassmiasses s 26
Table 27 — The PANEL log files Used WETE: ....c..oeoiiiiiiiieiceitee e rceeicee e cen e e e eeaeeen 26
Table 28 — The PANEL output files produced Were: ..........cocomvierreerinrcnneeenrenceneecerreeceesenseeeene 26
Table 29 — The PANEL executable files Used Were: ........c.ccoceeiereecinninnieniinieecenseecesneesencenseenne 28
Table: 30 — The NUTS riun seript fles 15ed WeTel suessmmmssasssrsmasmmmsssmnmmsmssmssess sy 29

iv



Computational Code Execution and File Management for the 2019 Compliance Recertification
Application Performance Assessment (CRA-2019 PA)

Rev. 0, ERMS 571375

Table 31 — The NUTS input files USEd WETE: ......cccceveiriiciiirreircireenirerseresrseseeesseessseesssesssessssessas 29
Table 32—The HUTS CVS teposiiorics 0std Wels: ieewnsmsnsnsrams oo 30
Table 33 — The NUTS 10g files USEd WETE:......coccvvvreeeireciirereecreirieesirreerecnsssensinesesseessneeseasssnennes 30
Table 34 — The NUTS output files produced Were: ........c.coveiuererieiiininninecincreneesreceseeieeeeeene 31
Table 35 — The CRA19 NUTS screened-in VECLOrS WETE: ......c..ceerrecerrerrireseerreeeereneereeereeneesenseens 32
Table 36— The NUTS executabiles Il TR I -« iuusnimmmn s i it i i s Aassis 32
Table 37 — The CRA19 _CL NUTS screened-in VECIOTS WETE:.......cecvrreerererrireeerireerireessrnessassessenns 33
Table 38 — The CUTTINGS _S run script files used Were: ........ccooeceriirveieneneninccirecenecceeeeene 35
Table 39—The CIUTTINGS 8 input 168 US0d WD s smmisnsmsnsvnessimmsssiess s s omais smimess 35
Table 40 — The CUTTINGS_S CVS repositories used Were:........ccccvurreeeuirveeneseerenmreensnsecsseneenns 35
Table 41 — The CUTTINGS_S log files USEd WETE: ......cccovrecerreinireienieierreeeeceneeenneeeeseeeneenenas 36
Table 42 — The CUTTINGS _S output files produced Were: ...........ccoveevinveeniieniniecnneniieniesieneens 36
Table 43 — The CUTTINGS_S executable files used Were: ...........oocvireiireirrerinrecieeccereeee e 36
Table 44 — The BRAGFLO DBR run script files used Were: .......ccecvvevieiieiineiciiecceecsennieeceeences 37
Table 45 —The BRAGPRTLO DBR input files USed WEFe! s mssmsssssmmnssssmmsnmssevsssns sssssssnssssuess 38
Table 46 — The BRAGFLO DBR CVS repositories USed WEIe:.......coveeierieereesienieesieesieereensesnenns 39
Table 47 — The BRAGFLO_DBR log files used WeTe: ........c.ccccocrrcerrrccrinnnnieneneeereeeeseneeenes 39
Table 48 — The BRAGFLO DBR output files produced Were: ........cccocveivreerieeiveasiecsinierinneennn, 40
Table 49 — The BRAGFLO DBR executable files used Were: .........ccoccoiovieiiiniiicieieienieeeeen 41
Table 50 — The CCDFGF run script files used Were: ........occevieeireccinieeiinecireereneceeeceeeeeceeens 43
Table 51 — The CCDFGF input files used Were: ......cc..cecceuireciieiineienencnecreeeeee e e 44
Table 52 —~The CCDPGE CVS 1epasitories UBET WETE! s somsssisms s s smsssmssssmssssaness 45
Table 53 — The CCDFGF log files used WETE: .......ccccevueeiireierieeinrieiree e et seesie e eeene 45
Table 54 — The CCDFGF output files produced Were:.........cccovverviiimncinennenceneceeeie e 45
Table 55 — The CCDFGF executable files USEd WELE: ........ccccoverrirreriereriirneeneeresnionseresiensessessenees 46
Table 56— The STEPWISE Hpil Fles VSO0 WEEEE o axssasms i mmsnainns st omos.ae o s s 47
Table 57 — The STEPWISE CVS repositories USed WETLE: ........occeeverrerverrienieercennerninesienieseeesseene 47
Table 58 — The STEPWISE output files produced Were: ..........ccceeverieniniinnecnneicrnresenenenenseennenes 48
Table §9—The STEPWISE executable Tile nsSed Was: cossssmesnsmsmsmmsmasssomssss sosmvos 48



Computational Code Execution and File Management for the 2019 Compliance Recertification
Application Performance Assessment (CRA-2019 PA)
Rev. 0, ERMS 571375

This page intentionally left blank.

vi

Information Only



Computational Code Execution and File Management for the 2019 Compliance Recertification
Application Performance Assessment (CRA-2019 PA)
Rev. 0, ERMS 571375

Executive Summary

The Land Withdrawal Act requires that the U.S. Department of Energy (DOE) apply for
recertification of the Waste Isolation Pilot Plant (WIPP) every five years following the initial
1999 waste shipment. The 2019 Compliance Recertification Application (CRA-2019) is the
fourth WIPP recertification application submitted for approval by the U.S. Environmental
Protection Agency. A performance assessment (PA) has been executed by Sandia National
Laboratories in support of the DOE submittal of the CRA-2019. Results found in the CRA-2019
PA are compared to those obtained in the 2014 Compliance Recertification Application
(CRA-2014) in order to assess repository performance in terms of the current regulatory
baseline. This report documents the computational code execution and file management
component for the CRA-2019 PA. Changes incorporated into the CRA-2019 PA include
repository planned changes, parameter updates, and refinements to PA implementation.
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1.0 INTRODUCTION

The Waste Isolation Pilot Plant (WIPP), located in southeastern New Mexico, has been
developed by the U.S. Department of Energy (DOE) for the geologic (deep underground)
disposal of transuranic (TRU) waste. Containment of TRU waste at the WIPP is regulated by the
U.S. Environmental Protection Agency (EPA) according to the regulations set forth in Title 40 of
the Code of Federal Regulations (CFR), Part 191. The DOE demonstrates compliance with the
containment requirements according to the Certification Criteria in Title 40 CFR Part 194 by
means of performance assessment (PA) calculations performed by Sandia National Laboratories
(SNL). WIPP PA calculations estimate the probability and consequence of potential
radionuclide releases from the repository to the accessible environment for a regulatory period of
10,000 years after facility closure. The models used in PA are maintained and updated with new
information as part of an ongoing process. Improved information regarding important WIPP
features, events, and processes typically results in refinements and modifications to PA models
and the parameters used in them. Planned changes to the repository and/or the components
therein also result in updates to WIPP PA models. WIPP PA models are used to support the
repository recertification process that occurs at five-year intervals following the receipt of the
first waste shipment at the site in 1999.

PA calculations were included in the 1996 Compliance Certification Application (CCA) (U.S.
DOE 1996), and in a subsequent Performance Assessment Verification Test (PAVT)
(MacKinnon and Freeze 1997a, 1997b and 1997¢). Based in part on the CCA and PAVT PA
calculations, the EPA certified that the WIPP met the regulatory containment criteria. The
facility was approved for disposal of transuranic waste in May 1998 (U.S. EPA 1998). PA
calculations were an integral part of the 2004 Compliance Recertification Application
(CRA-2004) (U.S. DOE 2004). During their review of the CRA-2004, the EPA requested an
additional PA calculation, referred to as the CRA-2004 Performance Assessment Baseline
Calculation (PABC) (Leigh et al. 2005), be conducted with modified assumptions and parameter
values (Cotsworth 2005). Following review of the CRA-2004 and the CRA-2004 PABC, the
EPA recertified the WIPP in March 2006 (U.S. EPA 2006).

PA calculations were completed for the second WIPP recertification and documented in the 2009
Compliance Recertification Application (CRA-2009). The CRA-2009 PA resulted from
continued review of the CRA-2004 PABC, including a number of technical changes and
corrections, as well as updates to parameters and improvements to the PA computer codes
(Clayton et al. 2008). To incorporate additional information which was received after the
CRA-2009 PA was completed, but before the submittal of the CRA-2009, the EPA requested an
additional PA calculation, referred to as the 2009 Compliance Recertification Application
Performance Assessment Baseline Calculation (PABC-2009) (Clayton et al. 2010), be
undertaken which included updated information (Cotsworth 2009). Following the completion
and submission of the PABC-2009, the WIPP was recertified in 2010 (U.S. EPA 2010).

PA calculations were completed for the third WIPP recertification and documented in the 2014
Compliance Recertification Application (CRA-2014). Following the completion and submission
of the CRA-2014, the WIPP was recertified in 2017 (U.S. EPA 2017).
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The Land Withdrawal Act (U.S. Congress 1992) requires that the DOE apply for WIPP
recertification every five years following the initial 1999 waste shipment. The 2019 Compliance
Recertification Application (CRA-2019) is the fourth WIPP recertification application submitted
by the DOE for EPA approval. The PA executed by SNL in support of the CRA-2019 is detailed
in AP-181 (Zeitler 2019). The CRA-2019 PA includes repository planned changes, parameter
updates, and refinements to PA implementation. Results found in the CRA-2019 PA are
compared to those obtained in the CRA-2014 in order to assess repository performance in terms
of the current regulatory baseline.

Additionally, a separate calculation (“CRA19 CL”) was performed as a sensitivity study that
investigates the impact of the assumption of a more rapid closure of open areas in the repository
on calculationed releases. This sensitivity study is detailed in AP-181 (Zeitler 2019). The only
difference between the analyses were the input files used. For simplicity in run control execution,
no output from the CRA-2019 analysis were used in the CRA19 CL analysis. Identical code
versions were executed for each analysis and identical parameters were pulled from the
parameter database. The STEPWISE code was not executed for the CRA19 CL analysis.

Code execution, file locations, and file names for the CRA19 CL are identical to the CRA19
except for the CL that differentiates the two.

This report documents the computational code execution and file management component for the
CRA-2019 and CRA-2019 CL PA analyses.

1.1 Key Personnel

The Run Control Coordinator modified and maintained the scripts used to run the WIPP PA
codes, created and maintained the CVS (Code Versioning System) repository used to archive
calculation results, and performe the calcualtions. The run control team members are listed in
Table 1.

Table 1 — CRA-2019 Run Control Team

Function Personnel
| CRA-2019 PA Task Lead Todd Zeitler
Run Control Coordinator and PA Parameter Database Administrator | Jennifer Long

The WIPP PA analysts were responsible for preparing input for the various WIPP PA codes and
performing output data analysis and interpretation of the calculation results. The PA analysts for
the CRA-2019 are shown in Table 2.

10
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Table 2 — CRA-2019 Analysts

Major WIPP PA Codes Analyst
EPAUNI Dwayne Kicker
LHS Todd Zeitler
BRAGFLO Brad Day
NUTS Ramesh Sarathi
PANEL Ramesh Sarathi
CUTTINGS S Dwayne Kicker
BRAGFLO DBR James Bethune
CCDFGF Sarah Brunell
STEPWISE Todd Zeitler

2.0 WIPP PA SOLARIS CLUSTER

The CRA-2019 was performed using the WIPP PA Solaris cluster. The WIPP PA Solaris cluster
consists of one head node (SAN) that distributes jobs to 20 other nodes. The node name,
hardware description, CPU information, operating system and number of CPU’s for each node
are provided in Table 3.

Table 3 — WIPP PA Solaris Cluster Nodes Used in CRA-2019

Operating #

Oracle/SUN x86 (Genuinelntel 206C2 family 6 model 44 Oracle

GD X6270 m2 step 2 clock 3458 MHz) Solaris 11 24
Oracle/SUN x86 (Genuinelntel 206C2 family 6 model 44 Oracle

IRON X6270 m2 step 2 clock 3458 MHz) Solaris 11 24
Oracle/SUN x86 (Genuinelnte]l 206C2 family 6 model 44 Oracle

VH X6270 m2 step 2 clock 3458 MHz) Solaris 11 24
Oracle/SUN x86 (Genuinelntel 206C2 family 6 model 44 Oracle

PF X6270 m2 step 2 clock 3458 MHz) Solaris 11 24
Oracle/SUN x86 (Genuinelntel 206C2 family 6 model 44 Oracle

BLS | X6270 m2 step 2 clock 3458 MHz) Solaris 11 24
Oracle/SUN x86 (Genuinelntel 206C2 family 6 model 44 Oracle

BEP X6270 m2 step 2 clock 3458 MHz) Solaris 11 24

11
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Oracle/SUN x86 (Genuinelntel 206C2 family 6 model 44 Oracle
GFD X6270 m2 step 2 clock 3458 MHz) 7 Solaris 11 24
Oracle/SUN x86 (Genuinelntel 206C2 family 6 model 44 Oracle
DC5 X6270 m2 step 2 clock 3458 MHz) Solaris 11 24
Oracle/SUN x86 (Genuinelntel 206C2 family 6 model 44 Oracle
| LZ X6270 m2 step 2 clock 3458 MHz) Solaris 11 24
Oracle/SUN x86 (Genuinelntel 206C2 family 6 model 44 Oracle
Zp X6270m2 | step 2 clock 3458 MHz) Solaris 11 24
Oracle/SUN x86 (Genuinelntel 306E4 family 6 model 62 Oracle
BC X4-2B step 4 clock 2693 MHz) Solaris 11 48
Oracle/SUN x86 (Genuinelntel 306E4 family 6 model 62 Oracle
BOS X4-2B step 4 clock 2693 MHz) Solaris 11 48
Oracle/SUN x86 (Genuinelntel 306E4 family 6 model 62 Oracle
CHI X4-2B step 4 clock 2693 MHz) Solaris 11 48 ;
[
Oracle/SUN x86 (Genuinelntel 306E4 family 6 model 62 Oracle w
FOG X4-2B step 4 clock 2693 MHz) Solaris 11 48 l
B I
' Oracle/SUN x86 (Genuinelntel 306E4 family 6 model 62 Oracle
HP | X4-2B step 4 clock 2693 MHz) Solaris 11 48 1
Oracle/SUN x86 (Genuinelntel 306E4 family 6 model 62 Oracle
JA X4-2B step4clock2693MHzy | Solaris 11 48 |
Oracle/SUN x86 (Genuinelntel 306E4 family 6 model 62 Oracle
ML X4-2B step 4 clock 2693 MHz) Solaris 11 48
Oracle/SUN x86 (Genuinelntel 306E4 family 6 model 62 Oracle
RE X4-2B step 4 clock 2693 MHz) Solaris 11 48
Oracle/SUN x86 (Genuinelntel 306E4 family 6 model 62 Oracle
UH X4-2B step 4 clock 2693 MHz) Solaris 11 48
Oracle/SUN x86 (Genuinelntel 306E4 family 6 model 62 Oracle
77 X4-2B step 4 clock 2693 MHz) Solaris 11 48
Dell PowerEdge | x86 (Genuinelntel 206D7 family 6 model 45 Oracle
SAN R820 step 7 clock 2400 MHz) Solaris 11 164 |
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3.0 WIPP PA SOFTWARE CONFIGURATION MANAGEMENT
AND RUN CONTROL SYSTEMS

The computer simulations that form the core of the CRA-2019 are made fully traceable and
reproducible through three key elements: 1) An archive or library system (CVS) for controlling,
tracking changes, and monitoring user access for source code, executables, simulation input and
output files; 2) a scripting tool that interacts with the library or archive to fetch input files,
execute codes, and store output files; and 3) an access control capability to allow only approved
individuals to run official calculations and have write-access to areas where officical inputs
and/or results are stored. The following sections briefly describe how these elements are
implemented on the WIPP PA computing cluser. Additional information is available in Kirchner
(2012).

Most calculations performed on the WIPP PA Solaris Cluster also take advantage of the WIPP
PA Parameter Database (PAPDB) to control the use of key modeling parameters. The PAPDB is
discussed in Section 3.4.

3.1 Library System

The general system used on UNIX platforms to implement, control, test, distribute, and ensure
overall software quality assurance compliance for WIPP PA is referred to as Software
Configuration Management under Unix (SCMU).

The CVS (Concurrent Versions System) is the library system used for WIPP PA. CVSis a
software package that identifies, controls, and tracks original files and their subsequent revisions.
CVS is integral to the testing and validation program used by WIPP PA.

CVS contains relevant files as defined by SNL NP 19-1 (Long 2017b). These may include:
e source code

executable files

associated input files

make files and build scripts

output files

input and output files for test problems (those provided by the code sponsor and any

created by the tester)

test logs

reports of test results

and reference/user documentation

The SCMU provides utilities and tools to access and update controlled software such that various
versions of files can be recovered and modifications or enhancements applied to the controlled
software can be tracked. Once a code is placed in a CVS repository, the sponsor can check out
the code for modification. An authorized user (typically the “run master”) can then update (check
in) the code when the modifications are completed. All CVS file creations and replacements are

13
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tracked and retained, providing an automatic, accurate history of the revisions and allowing any
prior version of a file to be retrieved.

3.2 Run Control Scripts

The execution of WIPP PA codes on the Solaris Cluster for regulatory calculations is
orchestrated using a collection of scripts. The run control scripts export all input files and
executables from access-controlled CVS libraries and parameters from the Performance
Assessment Parameter Database (PAPDB). The scripts are modified and maintained by the Run
Control Coordinator. The run control scripts also store all important output files to access-
controlled CVS libraries. The run control scripts read from input files that specify:

e Analysis ID

e Analysis directory

¢ Replicate, scenario, intrusion times, intrusion locations and vector information, as
appropriate
Names and locations of all codes (executables) used in the run
Code input files and their storage location
Code output files and their post-run destination
Log file name and post-run disposition

3.3 File Naming Conventions

The file names contain as much meaningful information as possible. This was accomplished using
a naming convention that provided the following information:

e The code associated with the file, if applicable

e The calculation type (e.g. BRAGFLO)

An identifier indicating the file is part of the CRA-2019 calculations (CRA19 or
CRA19 CL)

The replicate number, if applicable

The scenario number, if applicable

The vector number, if applicable

The time intrusion value, if applicable

The intrusion location (upper, lower, or middle) used, if applicable
The mining type (full or partial) represented, if applicable

Other miscellaneous code specific file information

The file format or file type (input text, binary, .CDB, debug, etc.,)

Underscores () are used to separate the distinct elements of identification embedded in a file
name. The first item in the file name is typically used to designate which code is reading or
creating the file. In some cases, the second item specifies the code prefix that a generic code is
being run to support. The next item is the calculation ID which is sometimes followed by the
other code specific items used to give meaning to file names.

14
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A file with the name GM_BF_CRA19.INP can be decoded as follows:

GM The file is used by the GENMESH code.

BF This file relates to the code BRAGFLO (BF) run stream.
CRA19  This is the calculation ID.

INP This is a code input file.

Many files also include replicate, scenario, and vector references as follows:

R1 The replicate number associated with this calculation is “1”.
S3 The scenario number associated with this calculation is “3”.
V007 The vector number associated with this calculation is “007”.

3.4 WIPP PA Parameter Database

The PAPDB (Performance Assessment Parameter Database) contains data values, associated
models, source information, usage, and additional information documenting parameter
information. In addition to parameter management, the PAPDB allows certain WIPP PA codes
(PRELHS and MATSET) to retrieve parameter data for use in the PA. PRELHS is used to
retrieve parameter data for subjectively uncertain (sampled) parameters (e.g., range, mean,
distribution, etc.). MATSET is used mainly to retrieve values for constant parameters; however,
it also retrieves the median values for parameters modeled with uncertainty distributions. See
the PAPDB Design Document (Long 2019) for more information. PAPDB Version 3.00 was
used for the CRA-2019.

Codes that access the PAPDB require logicals for the database name, analysis name,
computational code name, computational code version, and analysis revision be set. These items
are defined in the run control script. The production PAPDB, “ParamDB”, was used in the
CRA-2019.

It should be noted that the WIPP PA codes only retrieve parameter values from the PAPDB and
have no capability to modify the parameter values in the database. Changes to the PAPDB are
only made by the PAPDB Administrator in accordance with Nuclear Waste Management
Procedure NP 9-2: Parameters (Long 2017a).
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3.5 Access Control

Access to the various components under SCMU control will be provided to each member of the
team. All users will be given “read” level access to the SCMU CVS repositories. Check-in of
files will be restricted to authorized users only, primarily those assigned to be the SCM
Coordinator and SCMU Librarians (“Run Master”). On the WIPP PA Solaris cluster, a special
“run_mast” account has been set up to perform official calculations. Only the Run Control
Coordinator can access this account. All official calculations are run within an access-controlled
working directory specific to the code being run. Only the “run_mast” can write to this working
directory. In addition, only the “run_mast” account can write to the official libraries.
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4.0 WIPP PA CODES

The major WIPP PA codes used for the CRA-2019 analysis are listed in Table 4. These codes
will be executed on the WIPP PA Solaris Cluster, the components of which are listed in Table 3.
These codes have been qualified under Nuclear Waste Management Procedure NP 19-1:
Software Requirements (Long 2017b).

Table 4 — WIPP PA Codes Used for the CRA-2019 PA

, Code Version |  Executable! Build Date
ALGEBRACDB 2.36 algebracdb 9/11/12
BRAGFLO 7.00 bragflo 8/14/18
CCDFGF 7.03 ccdfgf 5/3/17
CCDFVECTORSTATS 1.01 ccdfvectorstats 3/20/18
CUTTINGS S 6.03 cuttings s 1/15/13
EPAUNI 1:.19 epauni 9/12/16
GENMESH 6.10 genmesh 1/12/15
ICSET 223 icset 9/11/12
LHS 2.44 lhs 6/2/15
MATSET 9.24 matset 10/11/16
NUTS 2.07 nuts 2/22/19
PANEL 5.00 panel 2/18/19
POSTBRAG 4.02 postbrag 1/10/13
POSTLHS 4.11 postlhs 6/2/16
PREBRAG 9.00 prebrag 8/16/18
PRECCDFGF 2.01 preccdfgf 9/9/13
PRELHS 2.44 prelhs 10/11/16
RELATE 1.45 relate 9/11/12
SCREEN_NUTS 1.02 screen_nuts 2/7/18
STEPWISE 2.22 stepwise 7/2/13
SUMMARIZE 3.02 summarize 10/31/12

! Executables are located in $CVSLIB/WIPP_CODES/PA_CODES/CODE/Build/Solaris
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5.0 CALCULATION FLOW

5.1 Inventory Decay Calculations (EPAUNI)

The EPAUNI code calculates the decay of the radionuclide components in each inventory waste
stream over the 10,000-year regulatory period (for use in calculating direct solids releases).
These calculations are deterministic, so multiple replicates and vectors of uncertain parameters
are not used. Calculations are performed for both contact-handled (CH) and remote-handled
(RH) waste.

Table 5 — The EPAUNI run script files used were:

File Repository Comment
RunControl/EPAUNLpy  $REP1/CRA19/EPAUNI Python run control script
RunControl/EPAUNIIib.py $REP1/CRA19/EPAUNI Python run control script class

modules
RunControl/rc.py SREP1/CRA19/EPAUNI Run control module
RunControl/Run.py $REP1/CRA19/EPAUNI Main control script
Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 6 — The EPAUNI input files used were:

File Repository Comment
Input/epu CRA19 ch.inp SREP1/CRA19/EPAUNI Input file
Input/epu CRA19 ch misc.inp SREP1/CRA19/EPAUNI [nput file
Input/epu CRA19 rh.inp $REP1/CRA19/EPAUNI Input file
Input/epu CRA19 rh misc.inp SREP1/CRA19/EPAUNI Input file

Where:
$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 7 — The EPAUNI CVS repositories used were:

Repository

$CODE/EPAUNI
$SREP1/CRA19/EPAUNI
Where:
$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES
$CODE = /nfs/data/CVSLIB/WIPP_CODES/PA_CODES

18

Information Only



Computational Code Execution and File Management for the 2019 Compliance Recertification
Application Performance Assessment (CRA-2019 PA)

Rev. 0, ERMS 571375

Table 8 — The EPAUNI log files used were:

File Repository Comment
RunControl/EPAUNI.log $REP1/CRA19/EPAUNI Log file
RunControl/EPAUNLrtf SREP1/CRA19/EPAUNI Formatted log file (Word file)

Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 9 — The EPAUNI output files produced were:

: File Repository Comment
Output/epu CRA19 ch.dat $REP1/CRA19/EPAUNI Results file
Output/epu CRA19 ch.dia SREP1/CRA19/EPAUNI Diagnostic file (units)
Output/epu CRA19 ch.out SREP1/CRA19/EPAUNI Results file (times)
Output/epu CRA19 ch.out2 SREP1/CRA19/EPAUNI Results file (format 2)
Output/epu CRA19 ch activity.dia SREP1/CRA19/EPAUNI Diagnostic file (activity)
Output/epu CRA19 rh.dat SREP1/CRA19/EPAUNI Results file
Output/epu CRA19 rh.dia SREP1/CRA19/EPAUNI Diagnostic file (units)
Output/epu CRA19 rh.out $REP1/CRA19/EPAUNI Results file (times)
Output/epu CRA19 rh.out2 SREP1/CRA19/EPAUNI Results file (format 2)
Output/epu CRA19 rh activity.dia $REP1/CRA19/EPAUNI Diagnostic file (activity)

Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 10 — The EPAUNI executable file used was:

File

Repository

Comment

Build/Solaris/epauni (Ver:1.19) $CODE/EPAUNI

inventory

Computes decay of radionuclide components in

Where:

$CODE = /nfs/data/CVSLIB/WIPP_CODES/PA_CODES

Information Only
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5.2 Sampling of Uncertain Parameters (LHS)

Sampling of the uncertain parameters used by the various process model codes is performed with
the PRELHS and LHS codes. PRELHS reads information about the ranges and distributions of
the uncertain parameters from the PAPDB and formats this information for LHS. The LHS code
implements the sampling algorithms. LHS is executed once per replicate.

Table 11 — The LHS run script files used were:

File Repository Comment
RunControl/LHS.py $REP1/CRA19/LHS Python run control script
RunControl/LHSlib.py ~ $REP1/CRA19/LHS Python run control script class modules
RunControl/rc.py $REP1/CRA19/LHS Run control module
RunControl/Run.py $REP1/CRA19/LHS Main control script

Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 12 — The LHS input file used was:

File Repository Comment
Input/lhs] CRA19 ri con.inp $REP1/CRA19/PRELHS Input file
Where:
iis 1-3

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 13 — The LHS CVS repositories used were:

Repository

$CODE/LHS
SCODE/PRELHS
SREP1/CRA19/LHS
$SREP1/CRA19/PRELHS
Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ ANALYSES

$CODE = /nfs/data/CVSLIB/WIPP CODES/PA_CODES

Table 14 — The LHS log files used were:

File Repository Comment
RunControl/LHS.log $SREP1/CRA19/LHS Log file
RunControl/LHS.rtf [SREP1/CRA19/LHS Formatted log file (Word file)

Where:
$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES
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Table 15 — The LHS output files produced were:

File Repository Comment
Output/lhsl CRA19 ri con.dbg $REP1/CRA19/PRELHS Debug file
Output/lhs] CRA19 ri con.trn $REP1/CRA19/PRELHS Transfer file
Output/lhs2 CRA19 ri con.dbg $REP1/CRA19/LHS Debug file
Output/lhs2 CRA19 ri con.trn SREP1/CRA19/LHS [Transfer file

Where:
iis 1-3

$REPI1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 16 — The LHS executable files used were:

File Repository Comment
Build/Solaris/lhs (Ver:2.44) $CODE/LHS Code to sample uncertain parameters
Build/Solaris/prelhs (Ver:2.44) | $CODE/PRELHS Pre-processes data for LHS

Where:

$CODE = /nfs/data/CVSLIB/WIPP_CODES/PA_CODES
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5.3 Salado Flow Calculations (BRAGFLO)

Brine and gas flow in and around the repository and in overlying formations is calculated using
the BRAGFLO suite of codes (PREBRAG, BRAGFLO, and POSTBRAG) in conjunction with
several utility codes. The entire set of calculations is performed for three replicates. Each
replicate includes six scenarios (S1-S6) designed to cover a range of drilling intrusion types and
times. For each replicate/scenario combination, calculations are performed for 100 vectors of
uncertain model input parameters.

Table 17 — The BRAGFLO Scenarios

BRAGFLO Scenario Description'-
S1-BF Undisturbed
S2-BF E1 intrusion at 350 years
S3-BF -1 intrusion at 1000 years
S4-BF =2 intrusion at 350 years
S5-BF 2 intrusion at 1000 years
S6-BF E2 intrusion at 1000 years, E1 intrusion at 2000 years

L El intrusion penetrates the repository and intersects a brine pocket in the underlying Castile
Formation.

2 E2 intrusion penetrates the repository but does not encounter a Castile brine pocket.

Table 18 — The BRAGFLO run script files used were:

File Repository Comment

RunControl/BRAGFLO.py  [SREP1/CRA19/BRAGFLO Python run control script

RunControl/BRAGFLOIlib.py SREP1/CRA19/BRAGFLO Python run control script class

modules
RunControl/rc.py $REP1/CRA19/BRAGFLO Run control module
RunControl/Run.py $REP1/CRA19/BRAGFLO Main control script

Where:
$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES
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Table 19 — The BRAGFLO input files used were:

File Repository ~ Comment
Input/algl bf CRA19.inp $REP1/CRA19/ALGEBRACDB Input file
[nput/alg2 bf CRA19.inp $REP1/CRA19/ALGEBRACDB Input file
Input/bfl CRA19 sn.inp $REP1/CRA19/PREBRAG Input file
Input/bfl CRA19 sn modl.inp $REP1/CRA19/PREBRAG Input file
Input/bfl CRA19 sn mod2.inp SREP1/CRA19/PREBRAG Input file
Input/bf2 CRA19 closure.dat $REP1/CRA19/BRAGFLO Input file
[nput/gm bf CRA19.inp SREP1/CRA19/GENMESH Input file
Input/ic bf CRA19.inp SREP1/CRA19/ICSET Input file
[nput/ms bf CRA19.inp SREP1/CRA19/MATSET Input file

Where:
nis 1-6

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 20 — The BRAGFLO CVS repositories used were:

Repository

$CODE/ALGEBRACDB

$CODE/BRAGFLO

$CODE/GENMESH

$CODE/ICSET

$CODE/MATSET

$CODE/POSTBRAG

SCODE/POSTLHS

$CODE/PREBRAG

SREP1/CRA19/ALGEBRACDB

$REP1/CRA19/BRAGFLO

$REP1/CRA19/GENMESH

SREP1/CRA19/ICSET

$REP1/CRA19/MATSET

SREP1/CRA19/POSTLHS

SREP1/CRA19/PREBRAG

Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES
$CODE = /nfs/data/CVSLIB/WIPP_CODES/PA_CODES
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Table 21 — The BRAGFLO log files used were:

- ~ File Repository Comment
RunControl/BRAGFLO.log $REP1/CRA19/BRAGFLO [Log file
RunControl/BRAGFLO.rtf $REP1/CRA19/BRAGFLO  |Formatted log file (Word file)

Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 22 — The BRAGFLO output files produced were:

‘ ~ " 'File Repository Comment

algl bf CRA19 ri vvvv.cdb INot Saved:CDB transfer file
alg2 bf CRAI19 ri sn vywv.cdb INot Saved:CDB transfer file
Output/bf2 CRA19 ri sn vyw.inp $REP1/CRA19/PREBRAG [Input file

Output/bf2 CRA19 ri sn_vvwvlog $SREP1/CRA19/BRAGFLO |Log file

Output/bf2 CRA19 ri sn vyvvw.sum $REP1/CRA19/BRAGFLO [Summary file

bf3 CRAI19 1i sn_vvwv.edb - INot Saved:CDB transfer file
om bf CRA19.cdb INot Saved:CDB transfer file
ic bf CRA19 ri vvwv.cdb INot Saved:CDB transfer file
lhs3 bf CRA19 ri vvwv.cdb INot Saved:CDB transfer file
ms bf CRA19.cdb INot Saved:CDB transfer file

Where:
iis1-3
nis 1-6
vy is 001-100

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 23 — The BRAGFLO executable files used were:

File Repository Comment
Build/Solaris/algebracdb $CODE/ALGEBRACDB [Manipulates CAMDAT data by evaluating
(Ver:2.36) algebraic expressions
Build/Solaris/bragflo $CODE/BRAGFLO Computes brine and gas flow in the
(Ver:7.00) 7 ) repository
Build/Solaris/genmesh (Ver:6.10) SCODE/GENMESH Generates the CAMDAT computational grid
Build/Solaris/icset (Ver:2.23) $CODE/ICSET IAssigns initial conditions to the CAMDAT

erid elements
Build/Solaris/matset $CODE/MATSET /Assigns material properties to CAMDAT
(Ver:9.24) rid blocks
Build/Solaris/postbrag (Ver:4.02) $CODE/POSTBRAG Post-processes data for bragflo
Build/Solaris/postlhs (Ver:4.11) [SCODE/POSTLHS Assigns sampled parameters to the grid
blocks and elements
Build/Solaris/prebrag (Ver:9.00) [SCODE/PREBRAG Pre-processes data for bragflo

Where:

$CODE = /nfs/data/CVSLIB/WIPP_CODES/PA_CODES
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5.4 Actinide Mobilization Calculations (PANEL)

Actinide mobilization in WIPP brines as dissolved species and sorbed to colloids is calculated
with the PANEL code, run in “concentration” mode (referred to here as PANEL_CON). This
information is needed to compute the amount of radionuclides available for transport away from
the repository (in direct brine releases to the surface, or in brines migrating to the accessible
environment via subsurface pathways). Three replicates of the mobilization calculations are

performed for CRA19.

Table 24 — The PANEL run script files used were:

File Repository Comment
RunControl/PANEL.py $REP1/CRA19/PANEL  |Python run control script
RunControl/PANELIlib.py  $REP1/CRA19/PANEL  [Python run control script class modules
RunControl/rc.py $REP1/CRA19/PANEL  [Run control module
RunControl/Run.py ISREP1/CRA19/PANEL  [Main control script

Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 25 — The PANEL input files used were:

File

Repository Comment

Input/algl panel CRA19.inp

$REP1/CRA19/ALGEBRACDB [Input file

Output/alg2 bf CRA19 ri sn vvvv.cdb Not Saved:CDB transfer file

Input/alg2 panel CRA19 bl.inp

$REP1/CRA19/ALGEBRACDB |input file

Input/alg2 panel CRA19 b2.inp

$REP1/CRA19/ALGEBRACDB |Input file

Input/alg2 panel CRA19 b3.inp

$REP1/CRA19/ALGEBRACDB |Input file

Input/alg2 panel CRA19 b4.inp

$REP1/CRA19/ALGEBRACDB [Input file

Input/alg2 panel CRA19 b5.inp

$REP1/CRA19/ALGEBRACDB |Input file

Input/alg3 panel CRA19 bl.inp

$REP1/CRA19/ALGEBRACDB [Input file

Input/alg3 panel CRA19 b2.inp

$REP1/CRA19/ALGEBRACDB [Input file

Input/alg3 panel CRA19 b3.inp

$REP1/CRA19/ALGEBRACDB |Input file

Input/alg3 panel CRA19 b4.inp

$REP1/CRA19/ALGEBRACDB |Input file

Input/alg3 panel CRA19 bS5.inp

$REP1/CRA19/ALGEBRACDB |Input file

Input/gm panel CRA19.inp

$REP1/CRA19/GENMESH Input file

Input/ms_panel CRA19.inp

$REP1/CRA19/MATSET Input file

Input/sum panel con.inp

$REP1/CRA19/SUMMARIZE |Input file

Input/sum panel int.inp

$REP1/CRA19/SUMMARIZE |Input file

Input/sum panel st.inp

SREP1/CRA19/SUMMARIZE [Input file

Where:
iis1-3
nis 1-6
vy is 001-100

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES
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Table 26 — The PANEL CVS repositories used were:

Repository
$CODE/ALGEBRACDB
$CODE/GENMESH
$SCODE/MATSET
$CODE/PANEL
$CODE/POSTLHS
$CODE/SUMMARIZE
SREP1/CRA19/ALGEBRACDB
$REP1/CRA19/GENMESH
$REP1/CRA19/MATSET
$SREP1/CRA19/PANEL
$REP1/CRA19/POSTLHS
$SREP1/CRA19/SUMMARIZE
Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES
$CODE = /nfs/data/CVSLIB/WIPP_CODES/PA_CODES

Table 27 — The PANEL log files used were:

File Repository i ~ Comment
RunControl/PANEL.log SREP1/CRA19/PANEL Log file
RunControl/PANEL.rtf SREP1/CRA19/PANEL Formatted log file (Word file)

Where:
$REPI1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 28 — The PANEL output files produced were:

File Repository Comment

algl panel CRA19.cdb Not Saved:CDB
) transfer file

alg? panel CRA19 bl.cdb Not Saved:CDB
transfer file

alg? panel CRA19 b2.cdb Not Saved:CDB
- transfer file

alg? panel CRA19 b3.cdb Not Saved:CDB
transfer file

alg2 panel CRA19 b4.cdb Not Saved:CDB
transfer file

alg? panel CRA19 b5.cdb Not Saved:CDB
- transfer file

alg3 panel CRAI19 bl 1rj vwww.cdb INot Saved:CDB
transfer file
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alg3 panel CRA19 b2 17 vwww.cdb Not Saved:CDB
transfer file

alg3 panel CRA19 b3 1j vwww.cdb Not Saved:CDB
transfer file

alg3 panel CRA19 b4 17 vwww.cdb Not Saved:CDB
transfer file

alg3 panel CRAI19 b5 17 vwww.cdb Not Saved:CDB
transfer file

gm_panel CRA19.cdb Not Saved:CDB
transfer file

lhs3 panel CRA19 bl_1j_vwww.cdb Not Saved:CDB
transfer file

lhs3 panel CRA19 b2 1j vwww.cdb Not Saved:CDB
transfer file

lhs3 panel CRA19 b3 1rj vwww.cdb Not Saved:CDB
transfer file

lhs3 panel CRA19 b4 17 vwww.cdb Not Saved:CDB
transfer file

lhs3 panel CRA19 b5 1j vwww.cdb Not Saved:CDB
transfer file

ms_panel CRA19.cdb Not Saved:CDB
transfer file

panel con CRA19 bl 1j sg vwww.cdb Not Saved:CDB
transfer file

panel con CRA19 b2 1j sg vwww.cdb Not Saved:CDB
transfer file

panel con CRA19 b3 1j sqg vwww.cdb Not Saved:CDB
transfer file

panel_con_CRA19 b4 1j sg vwww.cdb Not Saved:CDB
transfer file

panel con CRA19 b5 17 sq_ vwww.cdb Not Saved:CDB
transfer file

panel decay CRA19 ri sn_vvwv.cdb Not Saved:CDB
transfer file

panel_int CRA19 bl _1j so ttt vwww.cdb Not Saved:CDB
transfer file

panel_int CRA19 b2 1/ so_twttt vwww.cdb Not Saved:CDB
, transfer file

panel int CRA19 b3 1j so_tetit vwww.cdb Not Saved:CDB
transfer file

panel int CRA19 b4 1j so_tatit vwww.cdb Not Saved:CDB
transfer file

panel_int CRA19 b5_1j_so_tittt_ vwww.cdb Not Saved:CDB

transfer file
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Output/sum panel con CRA19 bl 1/ sp.tbl $REP1/CRA19/SUMMARIZE [Table file
Output/sum panel con CRA19 b2 17 sp.tbl  $REP1/CRA19/SUMMARIZE [Table file
Output/sum_panel con CRA19 b3 1/ sp.tbl $REP1/CRA19/SUMMARIZE [Table file
Output/sum panel con CRA19 b4 1/ sp.tbl $REP1/CRA19/SUMMARIZE [Table file
Output/sum panel con CRA19 b5 1/ sp.tbl $REP1/CRA19/SUMMARIZE [Table file
Output/sum_panel int CRA19 bl rj so_tuti.tbl SREP1/CRA19/SUMMARIZE [Table file
Output/sum_panel int CRA19 b2 1j so_trrit.tbl JREP1/CRA19/SUMMARIZE [Table file
Output/sum panel int CRA19 b3 17 so tireetbl SREP1/CRA19/SUMMARIZE [Table file
Output/sum panel int CRA19 b4 17 so tirirtbl SREP1/CRA19/SUMMARIZE [Table file
Output/sum panel int CRA19 b5 1j so titrtttbl SREP1/CRA19/SUMMARIZE [Table file
Output/sum panel st CRA19 bl 1/ sp.tbl REP1/CRA19/SUMMARIZE [Table file
Output/sum panel st CRA19 b2 1/ sp.tbl SREP1/CRA19/SUMMARIZE [T'able file
Output/sum panel st CRA19 b3 1j sp.tbl SREP1/CRA19/SUMMARIZE [Table file
Output/sum panel st CRA19 b4 1j sp.tbl SREP1/CRA19/SUMMARIZE [Table file
Output/sum_panel st CRA19 bS5 1/ sp.tbl $SREP1/CRA19/SUMMARIZE [Table file
Where:

iis1

jis1-3

nis 1

0is6

pis1-2

qis 1-6

et is 00100, 00350, 01000, 02000, 04000, 06000, 09000

vy is 001

www is 001-100
$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 29 — The PANEL executable files used were:

File Repository Comment
Build/Solaris/algebracdb (Ver:2.36) $CODE/ALGEBRACDB |Manipulates CAMDAT data by
evaluating algebraic expressions
Build/Solaris/genmesh (Ver:6.10)  $CODE/GENMESH Generates the CAMDAT
icomputational grid
Build/Solaris/matset (Ver:9.24) $CODE/MATSET Assigns material properties to
CAMDAT grid blocks
Build/Solaris/panel (Ver:5.00) $CODE/PANEL Computes release concentrations of
nuclides from repository
Build/Solaris/postlhs (Ver:4.11) $CODE/POSTLHS Assigns sampled parameters to the
grid blocks and elements
Build/Solaris/summarize (Ver:3.02) [$SCODE/SUMMARIZE [Writes tables of data from many
- ICAMDAT files -

Where:

$CODE = /nfs/data/CVSLIB/WIPP_CODES/PA_CODES
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5.5 Salado Transport Calculations (NUTS)

Radionuclide transport in the Salado for single intrusion conditions is calculated using the NUTS
code. Three replicate calculations are performed for CRA19.

Table 30 — The NUTS run script files used were:

File Repository Comment
RunControl/NUTS.py BREP1/CRA19/NUTS Python run control script
RunControl/NUTSIib.py SREP1/CRA19/NUTS Python run control script class modules
RunControl/rc.py BREP1/CRA19/NUTS Run control module
RunControl/Run.py $REP1/CRA19/NUTS [Main control script

Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 31 — The NUTS input files used were:

File i) [ Repository , Comment

Input/alg nut iso CRA19.inp $REP1/CRA19/ALGEBRACDB |[Input file

Input/alg nut scn CRA19.inp $REP1/CRA19/ALGEBRACDB |Input file

Output/bf2 CRA19 ri sn vvvv.inp SREP1/CRA19/PREBRAG Input file

bf3 CRA19 ri sn vvwv.cdb INot Saved:CDB
transfer file

Input/ms nut CRA19.inp $REP1/CRA19/MATSET Input file

Input/nut_int CRA19 so teet.inp $REP1/CRA19/NUTS Input file

Input/nut iso CRA19 sn.inp SREP1/CRA19/NUTS [nput file

Input/nut scn CRA19 snm.inp SREP1/CRA19/NUTS [nput file

panel con_ CRA19 bl ri sn vvwv.cdb Not Saved:CDB
transfer file

Where:
iis 1-3
nis 1-5
o1is 2-5
it 1s 0100

for S2, S4

03000, 05000, 07000, 09000 for S3, S5

vwy is 001-100

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES
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Table 32 — The NUTS CVS repositories used were:

‘ Repository
$CODE/ALGEBRACDB
$CODE/MATSET
$CODE/NUTS
$CODE/SCREEN NUTS
ISCODE/SUMMARIZE
$REP1/CRA19/ALGEBRACDB
$REP1/CRA19/BRAGFLO
$REP1/CRA19/MATSET
$REP1/CRA19/NUTS
$REP1/CRA19/PANEL
$REP1/CRA19/PREBRAG
$REP1/CRA19/SCREEN NUTS
$REP1/CRA19/SUMMARIZE
Where:
$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES
$CODE = /nfs/data/CVSLIB/WIPP_CODES/PA_CODES

Table 33 — The NUTS log files used were:

File Repository ' Comment
RunControl/NUTS.log $SREP1/CRA19/NUTS Log file
RunControl/NUTS.rtf SREP1/CRA19/NUTS Formatted log file (Word file)

Where:
$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

30



Computational Code Execution and File Management for the 2019 Compliance Recertification
Application Performance Assessment (CRA-2019 PA)

Rev. 0, ERMS 571375

Table 34 — The NUTS output files produced were:

File Repository Comment
alg nut int CRA19 ri so ttittr VVVV.cdb Not Saved:CDB
transfer file
alg nut iso CRA19 ri sn VVIV.cdb Not Saved:CDB
transfer file
alg nut scn CRA19 ri sn_vvvv.cdb Not Saved:CDB
transfer file
ms_nut CRAI19 ri sn VIVV.cdb Not Saved:CDB
transfer file
nut_int CRA19 ri so _trtttt VVVV.cdb Not Saved:CDB
transfer file
nut iso CRAI19 ri sn VITVV.cdb Not Saved:CDB
transfer file
nut_scn_ CRA19 ri sn vvvv.cdb Not Saved:CDB
B transfer file
Output/screen nut scn CRA19 ri EDIT.inp SREP1/CRA19/SCREEN NUTS [Input file
Output/screen nut scn CRA19 ri sn.out? [$REP1/CRA19/SCREEN NUTS [Output file
Output/sum nut CRA19 ri sn tuuuuutbl SREP1/CRA19/SUMMARIZE [Table file
Output/sum _nut_scn CRA19 ri sn.tbl $REP1/CRA19/SUMMARIZE  [Table file
Where:
iis 1-3
nis 1-5
01is 2-5
et is 0100 for S2, S4
03000, 05000, 07000, 09000 for S3, S5
uuuuu is 0100 for S1
00100, 00350 for S2,54

01000, 03000, 05000, 07000, 09000 for S3, S5

vy is 001-100

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES
VVV are the screened-in vectors listed in Table 35.

2 Contains a list of screened-in vectors.
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Table 35 — The CRA19 NUTS screened-in vectors were:

Replicate

Scenario

Vectors

1

1

1,2,5,6,7,8,9,10,12,13,14,17,19,20,22,23,24,25,26,27,28,29,30,34,35,36,38,41,43,44,45,46,
47,49,50,51,52,53,54,55,58,59,60,61,62,63,64,66,67,69,70,71,72,76,78,79,80,82,83,84,86,
88,89,92,93,96,98

1,2,5,6,7,8,9,10,12,13,14,17,19,20,22,23,24,25,26,27,28,29,30,34,35,36,38,41,43,44,45 46,
47,49,50,51,52,53,54,55,58,59,60,61,62,63,64,66,67,69,70,71,72,76,78,79,80,82,83,84,86,
88,89,92,93,96,98

1,2,5,6,7,8,9,12,13,14,17,20,22,23,24,25,26,27,28,29,30,34,35,36,38,41,43,44,45,46,47,49,
50,51,52,53,54,55,59,60,61,62,63,64,66,67,70,71,76,78,80,82,83,84,86,88,89,93,96,98

7,9,30,36,45,50,53,55

7,9,30,36,45,50,53,55

BN | =

1,2,3,4,6,8,9,12,14,16,17,18,19,21,24,25,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,43,
44,45,48,49,50,51,52,53,54,55,56,59,63,64,65,66,67,68,71,72,74,75,77,79,80,83,84,87,89,
90,92,94,95,96,98,99,100

1,2,3,4,6,8,9,12,14,16,17,18,19,21,24,25,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,43,
44,45,48,49,50,51,52,53,54,55,56,59,63,64,65,66,67,68,71,72,74,75,77,79,80,83,84,87,89,
90,92,94,95,96,98,99,100

3,4,6,8,9,12,14,16,18,19,21,24,25,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,43 44,45,
48,49,50,51,52,53,54,55,56,59,63,65,67,68,71,74,75,77,79,80,84,87,89,90,92,94,95,96,98,
99,100

38}

4,17,21,24,28,34,68

N

1,17,21,24,28,34,68

2,3,7,10,11,13,14,15,16,17,18,21,22,24,25,26,27,28,30,32,33,34,37,38,39,40,41,42,43,44,
45,47,49,50,52,53,56,57,58,59,61,62,63,64,65,66,67,68,69,70,71,73,74,75,77,78,79,8 1,83,
84,86,88,89,90,91,93,94,96,97,99,100

2,3,7,10,11,13,14,15,16,17,18,21,22,24,25,26,27,28,30,32,33,34,37,38,39,40,41,42,43,44,
45,47,49,50,52,53,56,57,58,59,61,62,63,64,65,66,67,68,69,70,71,73,74,75,77,78,79,81,83,
84,86,88,89,90,91,93,94,96,97,99,100

0,3,7,10,11,14,18,21,22,26,27,30,32,33,34,37,39,40,42,43,44,45 47,49,50,53,56,57,5 8,59,
61,62,63,64,65,66,67,68,69,70,71,73,74,75,77,78,79,84,86,88,89,90,91,93,94,96,97,99,100

37,42,47,66,86,91,93

42,47,66,86,91,93

Table 36 — The NUTS executable files used were:

File Repository Comment 1
Build/Solaris/algebracdb SCODE/ALGEBRACDB [Manipulates CAMDAT data by evaluating
(Ver:2.36) algebraic expressions
Build/Solaris/matset (Ver:9.24) $CODE/MATSET Assigns material properties to CAMDAT grid

blocks
Build/Solaris/nuts (Ver:2.07) $CODE/NUTS INuclide Transport system model
Build/Solaris/screen_nuts $CODE/SCREEN NUTS|Executable file
(Ver:1.02)
Build/Solaris/summarize (Ver:3.02) SCODE/SUMMARIZE |Writes tables of data from many CAMDAT files
Where:

$CODE = /nfs/data/CVSLIB/WIPP_CODES/PA_CODES
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Table 377 — The CRA19_CL NUTS screened-in vectors were:

Repliéate

Scenario

Vectors

1

1

1,2,3,5,6,7,8,9,10,12,13,14,17,19,20,22,23,24,25,26,27,28,29,30,34,35,36,41,43,44,45,46,47,50,
51,52,53,54,55,58,59,60,61,62,63,64,66,67,69,70,71,76,77,78,79,80,82,83,84,86,88,89,90,93,95,
96.98

1,2,3,5,6,7,8,9,10,12,13,14,17,19,20,22,23,24,25,26,27,28,29,30,34,35,36,41,43,44,45,46,47,50,
51,52,53,54,55,58,59,60,61,62,63,64,66,67,69,70,71,76,77,78,79,80,82,83,84,86,88,89,90,93,95,
96,98

1,2,3,5,6,7,9,12,13,14,17,19,20,22,23,24,25,26,27,28,29,30,34,35,36,41 ,@4,45,46,47,50,51,
52,54,55,58,59,60,61,62,63,64,66,67,70,76,77,78,79,80,82,83,84,88,89,90,93,95,96,98

7,9,22,30,36,50,53

7,9,22,36,50,53

2,3,4,6,8,9,10,11,12,14,16,17,18,19,21,23,24,25,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,
43,44,45,48,49,50,51,52,53,54,55,56,58,59,63,65,66,67,68,69,71,72,74,75,77,79,80,81,84,86,87,
88,89,90,92,94,95,96,98,99,100

2,3,4,6,8,9,10,11,12,14,16,17,18,19,21,23,24,25,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,
43,44,45,48,49,50,51,52,53,54,55,56,58,59,63,65,67,68,69,71,72,74,75,77,79,80,81,84,86,87,88,
89,90,92,94,95,96,98,99,100

0,4,6,8,9,10,12,14,16,17,18,19,21,24,25,27,28,29,30,32,33,34,35,36,37,38,39,40,41 43,44 45 48,
49.50.51,52.54.55.59.63.65.66.67.68.69,71.74.75.77,79,80,81,84,87,89,90,95,96,98,99,100

4.17,21.24,28,34.40,68

4,17.21,24,28.34.40.68

2,3,5,7,10,11,13,14,17,18,21,22,24,25,26,27,28,30,32,33,34,35,37,39,40,42,43,44,45,46,47,49,
50,51,52,53,56,57,58,59,61,62,63,64,65,66,67,68,69,70,71,73,74,75,76,77,78,79,81,82,83,84,86,
88,89,90,91,93,94,96,97,98,99,100

0.3,5,7,10,11,13,14,17,18,21,22,24,25,26,27,28,30,32,33,34,35,37,39,40,42,43,44.45 46,47,49,
50,51,52,53,56,57,58,59,61,62,63,64,65,66,67,68,69,70,71,73,74,75,76,77,78,79,81,82,83,84,86,
88.89.90,91,93,94.96.97,98.99,100

2,3,5,7,10,11,14,18,21,22,24,26,27,30,32,33,34,35,37,39,40,42,43,44,45,46,47,49,50,51,52,53,
56,57,58,59,61,62,63,64,65,66,67,68,69,70,71,74,75,76,77,78,83,86,88,89,90,91,93,94,96,97,98,
99

30.37.42.66,91.93

30.37.42,66,91.93
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5.6 Single-Intrusion Spallings Volume Calculations

(DRSPALL)

DRSPALL Version 1.22 was not rerun for CRA19. Instead, the DRSPALL Version 1.22 output
results from a previous run (Kirchner et al. 2015) were used as input to the CUTTINGS_S code in
the CRA19 calculations.
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5.7 Single-Intrusion Solids Volume Calculation (CUTTINGS_S)

The total volume of radionuclide-contaminated solids that may reach the surface during a drilling
intrusion event is calculated by the CUTTINGS _S code.

Table 38 — The CUTTINGS_S run script files used were:

File

Repository

Comment

RunControl/CUTTINGS S.py

$REP1/CRA19/CUTTINGS S

Python run control script

RunControl/CUTTINGS Slib.py

$REP1/CRA19/CUTTINGS S

Python run control script class modules

RunControl/rc.py $REP1/CRA19/CUTTINGS S [Run control module
RunControl/Run.py $REP1/CRA19/CUTTINGS S Main control script
Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 39 — The CUTTINGS_S input files used were:

File Repository Comment
bf3 CRA19 ri sn vvvv.cdb Not Saved:CDB transfer file
Input/cusp CRA19.inp - BREP1/CRA19/CUTTINGS S |Input file
Input/gm cusp CRA19.inp $REP1/CRA19/GENMESH Input file
Input/ms cusp CRA19.inp SREP1/CRA19/MATSET [nput file
Output/mspall drs PABCO09 ri.out [SREP1/PABC09/DRSPALL Input file

Where:
iis 1-3
nis 1-5
vy is 001-100

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 40 — The CUTTINGS_S CVS repositories used were:

Repository

$CODE/CUTTINGS S

$CODE/GENMESH

$CODE/MATSET

$CODE/POSTLHS

$REP1/CRA19/BRAGFLO

$REP1/CRA19/CUTTINGS S

$REP1/CRA19/GENMESH

$REP1/CRA19/MATSET

$REP1/CRA19/POSTLHS

$REP1/PABC09/DRSPALL

Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES
$CODE = /nfs/data/CVSLIB/WIPP_CODES/PA_CODES
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Table 41 — The CUTTINGS_S log files used were:

File

Repository

Comment

RunControl/CUTTINGS S.log

$REP1/CRA19/CUTTINGS S

Log file

RunControl/CUTTINGS S.rtf

$REP1/CRA19/CUTTINGS S

Formatted log file (Word file)

Where:

$REP1 = /nfs/data/CVSLIB/WIPP _ANALYSES

Table 42 — The CUTTINGS_S output files produced were:

File _ Repository - - Comment
Output/cusp CRA19 master ri.inp  $REP1/CRA19/CUTTINGS S |Input file
Output/cusp CRA19 ri.tbl SREP1/CRA19/CUTTINGS S [Table file

cusp CRA19 ri sn trtit L vvvv.cdb

Not Saved:CDB transfer file

cusp CRA19 ri sn tirttt M vvvv.cdb

Not Saved:CDB transfer file

cusp CRA19 ri sn tettir U vvyv.cdb

Not Saved:CDB transfer file

om cusp CRA19.cdb

Not Saved:CDB transfer file

Ihs3 cusp CRA19 ri vvvv.cdb

Not Saved:CDB transfer file

ms_cusp CRA19.cdb

Not Saved:CDB transfer file

Where:
iis 1-3
nis 1-5

e is 00100, 00350, 01000, 03000, 05000, 10000 for S1
00550, 00750, 02000, 04000, 10000 for S2, S4
01200, 01400, 03000, 05000, 10000 for S3, S5

vvy is 001-100

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 43 — The CUTTINGS_S executable files used were:

File

Repository

Comment

Build/Solaris/cuttings_s (Ver:6.03)

$CODE/CUTTINGS_S

Computes cuttings/spall generated by
drilling

Build/Solaris/genmesh (Ver:6.10) $CODE/GENMESH  (Generates the CAMDAT computational

7 orid 7
Build/Solaris/matset (Ver:9.24) SCODE/MATSET Assigns material properties to CAMDAT
g prid blocks
Build/Solaris/postlhs (Ver:4.11) CODE/POSTLHS Assigns sampled parameters to the grid

blocks and elements

Where:

$CODE = /nfs/data/CVSLIB/WIPP_CODES/PA_CODES
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5.8 Single-Intrusion Direct Brine Release Calculations

(BRAGFLO-DBR)

Single-intrusion direct brine release volumes are calculated using the BRAGFLO suite of codes
(PREBRAG, BRAGFLO, POSTBRAG).

Table 44 —- The BRAGFLO_DBR run script files used were:

File

Repository

Comment

RunControl/BRAGFLO DBR.py

SREP1/CRA19/BRAGFLO DBR

Python run control script

RunControl/BRAGFLO DBRIib.py

SREP1/CRA19/BRAGFLO_DBR

Python run control script
class modules

RunControl/rc.py

$REP1/CRA19/BRAGFLO DBR

Run control module

RunControl/Run.py

$REP1/CRA19/BRAGFLO DBR

Main control script

Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES
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Table 45 — The BRAGFLO_DBR input files used were:

File Repository Comment
Input/algl dbr CRA19.inp $REP1/CRA19/ALGEBRACDB |Input file
Input/alg?2 dbr CRA19 so.inp $REP1/CRA19/ALGEBRACDB |[Input file
Input/alg3 dbr CRA19 L.inp $REP1/CRA19/ALGEBRACDB [Input file
[nput/alg3 dbr CRA19 M.inp $SREP1/CRA19/ALGEBRACDB |Input file
Input/alg3 dbr CRA19 U.inp $REP1/CRA19/ALGEBRACDB |Input file
Input/bfl dbr CRAI19 L.inp SREP1/CRA19/PREBRAG Input file
[nput/bfl dbr CRA19 M.inp $REP1/CRA19/PREBRAG Input file
Input/bfl_dbr CRA19 sn_100 L.inp SREP1/CRA19/PREBRAG Input file
Input/bfl _dbr CRA19 sn 100 M.inp SREP1/CRA19/PREBRAG Input file
Input/bfl dbr CRA19 sn 100 U.inp SREP1/CRA19/PREBRAG Input file
Input/bfl dbr CRA19 U.inp $REP1/CRA19/PREBRAG Input file
bf3 CRA19 ri so vvwv.cdb B INot Saved:CDB transfer file
cusp CRA19 ri so_trtet L vvvyv.cdb B INot Saved:CDB transfer file
cusp CRA19 1i so_tittt M_vvvyv.cdb INot Saved:CDB transfer file
cusp CRA19 r1i so_tertet U _vvvv.cdb INot Saved:CDB transfer file
Input/gm dbr CRA19.inp $REP1/CRA19/GENMESH Input file
Input/ic dbr CRA19 so.inp $REP1/CRA19/ICSET Input file
[nput/ms_dbr CRA19.inp SREP1/CRA19/MATSET Input file
Input/rell dbr CRA19.inp $REP1/CRA19/RELATE Input file
Input/rel2 dbr CRA19 so.inp $REP1/CRA19/RELATE Input file
Input/sum_dbr.inp $REP1/CRA19/SUMMARIZE  |Input file
Where:

iis 1-3

nis 1

ois 1-5

e is 00100, 00350, 01000, 03000, 05000, 10000 for S1

00550, 00750, 02000, 04000, 10000
01200, 01400, 03000, 05000, 10000

wwvis 001-100

for S2, S4
for 83, S5

$REP1 = /nfs/data/CVSLIB/WIPP_ ANALYSES
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Table 46 — The BRAGFLO_DBR CVS repositories used were:

~ Repository
$CODE/ALGEBRACDB
$CODE/BRAGFLO
$CODE/GENMESH
$CODE/ICSET
$CODE/MATSET
$CODE/POSTBRAG
$CODE/POSTLHS
$CODE/PREBRAG
$CODE/RELATE
$CODE/SUMMARIZE
SREP1/CRA19/ALGEBRACDB
$REP1/CRA19/BRAGFLO
$SREP1/CRA19/BRAGFLO DBR
$SREP1/CRA19/CUTTINGS S
$SREP1/CRA19/GENMESH
$REP1/CRA19/ICSET
$REP1/CRA19/MATSET
$REP1/CRA19/PREBRAG
$REP1/CRA19/RELATE
$REP1/CRA19/SUMMARIZE
Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ ANALYSES
$CODE = /nfs/data/CVSLIB/WIPP_CODES/PA_CODES

Table 47 — The BRAGFLO_DBR log files used were:

File ~ Repository Comment

RunContro/BRAGFLO DBR.log [SREP1/CRA19/BRAGFLO _DBR [Log file

RunControl/ BRAGFLO DBR.rtf [SREP1/CRA19/BRAGFLO_DBR [Formatted log file (Word file)

Where:
$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES
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Table 48 — The BRAGFLO_DBR output files produced were:

| File Repository Comment
algl dbr CRAI19 ri snm tuttr vvvv.cdb Not Saved:CDB
transfer file
alg2 dbr CRA19 ri sn_tettt vvvv.cdb Not Saved:CDB
{transfer file
alg3 dbr CRAI19 ri sn ttt 1. vvvv.edb Not Saved:CDB
transfer file
alg3 dbr CRAI19 ri sn tttttt M_vvyy.cdb Not Saved:CDB
- transfer file
alg3 dbr CRAI19 ri sn tttttt U vyvvv.edb Not Saved:CDB
transfer file
Output/bf2_dbr CRA19 r1i sn_trttrt L_vvvvinp SREP1/CRA19/BRAGFLO _DBR |input file
Output/bf2_dbr CRAI19 ri sn_tittrt M_vyvv.inp SREP1/CRA19/BRAGFLO DBR |Input file
Output/bf2 dbr CRA19 ri sn trttit U vvwv.inp SREP1/CRA19/BRAGFLO DBR [Input file
bf3 dbr CRA19 ri sn titit L vvvv.cdb Not Saved:CDB
transfer file
bf3_dbr CRA19 ri sn titit M_vvvv.cdb Not Saved:CDB
‘ transfer file
bf3_dbr CRA19 ri sn_ttrtt U _vvyv.cdb Not Saved:CDB
‘ transfer file
em dbr CRA19.cdb Not Saved:CDB
- transfer file
ic dor CRA19 ri sn ttttit vvyv.cdb Not Saved:CDB
B transfer file
ms_dbr CRA19.cdb Not Saved:CDB
transfer file
rell dbr CRA19 ri sn_tet vvvv.cdb Not Saved:CDB
transfer file
rel2 dbr CRA19 ri sn tittt_vvvv.cdb Not Saved:CDB
transfer file
Output/sum dbr CRA19 ri sn tiitt 1.tbl $REP1/CRA19/SUMMARIZE  [Table file
Output/sum_dbr CRAI19 ri sn_tatt M.tbl SREP1/CRA19/SUMMARIZE  [Table file
Output/sum dbr CRA19 ri sn trtet U.tbl SREP1/CRA19/SUMMARIZE  [Table file

Where:
iis 1-3
nis1-5

rteeis 00100, 00350, 01000, 03000, 05000, 10000 for S1

00550, 00750, 02000, 04000, 10000
01200, 01400, 03000, 05000, 10000
vy is 001-100

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES
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Table 49 — The BRAGFLO_DBR executable files used were:

File Repository Comment
Build/Solaris/algebracdb (Ver:2.36) [SCODE/ALGEBRACDB [Manipulates CAMDAT data by
evaluating algebraic expressions
Build/Solaris/bragflo (Ver:7.00) $CODE/BRAGFLO Computes brine and gas flow in the
repository
Build/Solaris/genmesh (Ver:6.10) $CODE/GENMESH Generates the CAMDAT
computational grid
Build/Solaris/icset (Ver:2.23) $CODE/ICSET IAssigns initial conditions to the
CAMDAT grid elements
Build/Solaris/matset (Ver:9.24) SCODE/MATSET |Assigns material properties to
CAMDAT grid blocks
Build/Solaris/postbrag (Ver:4.02)  $CODE/POSTBRAG Post-processes data for bragflo
Build/Solaris/postlhs (Ver:4.11) SCODE/POSTLHS IAssigns sampled parameters to the
erid blocks and elements
Build/Solaris/prebrag (Ver:9.00) SCODE/PREBRAG Pre-processes data for bragflo
Build/Solaris/relate (Ver:1.45) SCODE/RELATE Transfers CAMDAT data to another
ICAMDAT file
Build/Solaris/summarize (Ver:3.02) [$CODE/SUMMARIZE |Writes tables of data from many

CAMDAT files

Where:

$CODE = /nfs/data/CVSLIB/WIPP CODES/PA_CODES
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5.9 Culebra Transport Calculations (SECOTP2D)

Culebra Transport calculations are identical to those found in the migration of computational codes
to the Solaris system (Kirchner et al. 2014, Kirchner et al. 2015) because the parameters and
conceptual model was not impacted by any of the updates or corrections implemented in the
CRA19 analysis. Consequently, the transport results from the code migration using SECOTP2D
version 1.43 (which were based on calculations performed to replicate PABC-2009 calculations;
i.e., PABCO09, Rev. 1) were used for the CRA-2019 PA.
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5.10 CCDF Construction (CCDFGF)

The complimentary cumulative distribution functions (CCDFs) for radionuclide releases to the
accessible environment are constructed using the PRECCDFGF/CCDFGF code suite.

Table 50 — The CCDFGF run script files used were:

File Repository Comment
RunControl/CCDFGF.py SREP1/CRA19/CCDFGF Python run control script
RunControl/CCDFGFlib.py SREP1/CRA19/CCDFGF Python run control script

class modules
RunControl/rc.py SREP1/CRA19/CCDFGF Run control module
RunControl/Run.py SREP1/CRA19/CCDFGF Main control script

Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES
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Table 51 — The CCDFGF input files used were:

File Repository - Comment
Input/ccgf CRA19 control ri.inp $REP1/CRA19/CCDFGF Input file
Output/cusp CRA19 ri.tbl $REP1/CRA19/CUTTINGS S [Table file
Output/epu CRA19 ch.dat $REP1/CRA19/EPAUNI Table file
Output/epu CRA19 rh.dat $REP1/CRA19/EPAUNI ['able file
Input/gm ccgf CRA19.inp $REP1/CRA19/GENMESH Input file
Input/intrusiontimes.in SREP1/CRA19/PRECCDFGF |Input file
Input/ms ccgf CRA19.inp SREP1/CRA19/MATSET Input file
Output/sum_dbr CRA19 ri so_tvvvyv L.tbl $REP1/CRA19/SUMMARIZE [Table file
Output/sum_dbr CRA19 ri so tvwwvy M.tbl $REP1/CRA19/SUMMARIZE [Table file
Output/sum _dbr CRA19 1i so tvwwvy U.tbl $REP1/CRA19/SUMMARIZE |[Table file
Output/sum_nut CRA19 ri_so_tunuuu.tbl $REP1/CRA19/SUMMARIZE [Table file
Output/sum pancl con CRA19 bl ri sn.tbl $REP1/CRA19/SUMMARIZE [Table file
Output/sum panel con CRA19 b2 ri sn.tbl SREP1/CRA19/SUMMARIZE |[Table file
Output/sum panel con CRA19 b3 ri sn.tbl $REP1/CRA19/SUMMARIZE [Table file
Output/sum panel con CRA19 b4 ri sn.tbl $REP1/CRA19/SUMMARIZE |[Table file
Output/sum panel con CRA19 b5 ri sn.tbl $REP1/CRA19/SUMMARIZE [Table file
Output/sum panel int CRA19 bl ri sp trereetbl SREP1/CRA19/SUMMARIZE  [Table file
Output/sum_panel st CRA19 bl ri sn.tbl $REP1/CRA19/SUMMARIZE [Table file
Output/sum panel st CRA19 b2 ri sn.tbl $REP1/CRA19/SUMMARIZE [Table file
Output/sum panel st CRA19 b3 ri sn.tbl SREP1/CRA19/SUMMARIZE |[Table file
Output/sum panel st CRA19 b4 ri sn.tbl $SREP1/CRA19/SUMMARIZE [Table file
Output/sum panel st CRA19 b5 ri sn.tbl SREP1/CRA19/SUMMARIZE |[Table file
Output/sum st2d PABC09 ri mf.tbl $REP1/PABC09/SUMMARIZE [Table file
Output/sum _st2d PABC09 ri mp.tbl $REP1/PABC09/SUMMARIZE [Table file

Where:
iis1-3
nis 1-2
ois 1-5
pis6

et 1s 00100, 00350, 01000, 02000, 04000, 06000, 09000

wuuuuy is 0100 for S1
00100, 00350 for S2,S4
01000, 03000, 05000, 07000, 09000 for 83, S5
vwywvis 00100, 00350, 01000, 03000, 05000, 10000 for S1
00550, 00750, 02000, 04000, 10000 for S2, S4
01200, 01400, 03000, 05000, 10000 for 83, S5

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES
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Table 52 — The CCDFGF CVS repositories used were:

Repository

$CODE/CCDFGF

$CODE/CCDFVECTORSTATS

$CODE/GENMESH

$CODE/MATSET

$CODE/POSTLHS

$CODE/PRECCDFGF

$REP1/CRA19/CCDFGF

$REP1/CRA19/CUTTINGS S

$REP1/CRA19/EPAUNI

$REP1/CRA19/GENMESH

$REP1/CRA19/MATSET

$REP1/CRA19/POSTLHS

$REP1/CRA19/PRECCDFGF

$REP1/CRA19/SUMMARIZE

REP1/PABC09/SUMMARIZE

Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES
$CODE = /nfs/data/CVSLIB/WIPP_CODES/PA_CODES

Table 53 — The CCDFGF log files used were:

File Repository Comment
RunControl/CCDFGF.log $SREP1/CRA19/CCDFGF Log file
RunControl/CCDFGF .rtf $REP1/CRA19/CCDFGF Formatted log file (Word file)
Where:

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 54 — The CCDFGF output files produced were:

File Repository Comment
Output/ccgf CRA19 reltab ri.dat SREP1/CRA19/PRECCDFGF [Results file
Output/ccef CRA19 ri.out SREP1/CRA19/CCDFGF Results file

om ccgf CRA19.cdb

Not Saved:CDB transfer file

lhs3 ccgf CRAI19 ri vvwv.cdb

Not Saved:CDB transfer file

ms ccgf CRA19.cdb

Not Saved:CDB transfer file

Where:
iis 1-3
v is 001-100

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Information Only
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Table 55 — The CCDFGF executable files used were:

File

Repository

Comment

Build/Solaris/ccdfgf (Ver:7.03)

$CODE/CCDFGF

|Constructs complimentary

cumulative distribution
functions for radionuclide
releases

Build/Solaris/ccdfvectorstats (Ver:1.01) [SCODE/CCDFVECTORSTATS |[Executable file
Build/Solaris/genmesh (Ver:6.10) $CODE/GENMESH Generates the CAMDAT
computational grid
Build/Solaris/matset (Ver:9.24) $CODE/MATSET Assigns material properties
B to CAMDAT grid blocks
Build/Solaris/postlhs (Ver:4.11) $CODE/POSTLHS Assigns sampled
parameters to the grid
L i blocks and elements
Build/Solaris/preccdfgf (Ver:2.01) $CODE/PRECCDFGF Pre-processes data for

ccdfof

“Where:

$CODE = /nfs/data/CVSLIB/WIPP_CODES/PA_ CODES
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5.11 Sensitivity Analysis (STEPWISE)

The statistical code, STEPWISE, evaluates variable importance by developing regression models
between the observed response and input variables using either a forward (which is a special case
of stepwise regression), backward, or stepwise regression procedure on the raw or ranked data.

Input files for the STEPWISE code were generated using the PA AnalysisRemote.accdb
Microsoft Access database that has links to the official PA results (PA_Results) and parameter
(ParamDB) databases located on the BTO machine. A copy of the PA_AnalysisRemote.accdb
database is included in /nfs/data/CVSLIB/WIPP_ ANALYSES/CRA19/STEPWISE/database.
Input files were generated using this database on a machine using Microsoft Windows 10 by
selecting the menu button in the MainForm form entitled “Create Stepwise Input Files (3),”
selecting the CRA19 analysis, and then selecting the “Create Stepwise Files” button. Input files
and run scripts were generated and the user then chose a destination folder for the input files.

Input files and run scripts were then transferred to the Solaris cluster. The input files and run
scripts as-created on a Windows machine are not readable by the STEPWISE code on Solaris.
After transfer to the Solaris cluster, a utility program dos2unix was used to remove end-of-line
characters from each input file. Table 56 lists the input and run script filenames.

Table 56 — The STEPWISE input files used were:

File Repository Comment
RunSTEPWISE.sh home/run_mast/GD Run script
Input/STP CRA19 Raw ALL Ri.sh $SREP1/CRA19/STEPWISE Run script
Input/STP_CRA19 Rank ALL Ri.sh $SREP1/CRA19/STEPWISE Run script
Input/STP CRA19 Raw ALL Ri.inp $REP1/CRA19/STEPWISE Input file
Input/STP CRA19 Rank ALL Ri.inp $REP1/CRA19/STEPWISE [nput file
Input/STP CRA19 LHS Ri SREP1/CRA19/STEPWISE Input file
Input/STP CRA19 MEANS Ri $SREP1/CRA19/STEPWISE Input file
Where:
iis1-3

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 57 — The STEPWISE CVS repositories used were:

Repository
$CODE/STEPWISE
$REP1/CRA19/STEPWISE

Where:
$REP1 = /nfs/data/CVSLIB/WIPP_ ANALYSES
$CODE = /nfs/data/CVSLIB/WIPP_CODES/PA_CODES

47

Information Only



Computational Code Execution and File Management for the 2019 Compliance Recertification
Application Performance Assessment (CRA-2019 PA)
Rev. 0, ERMS 571375

Table 58 — The STEPWISE output files produced were:

e em ghile by Repository _ Comment
Output/STP_CRA19 Rank ALL Ri.txt $REP1/CRA19/STEPWISE Output file
Output/STP_CRA19 Rank ALL Risigma |SREP1/CRA19/STEPWISE Output file

Where:
iis 1-3

$REP1 = /nfs/data/CVSLIB/WIPP_ANALYSES

Table 59 — The STEPWISE executable file used was:

~ File Repository 1 Comment

Build/Solaris/stepwise (Ver:2.22) $CODE/STEPWISE Executable file

Where:
$CODE = /nfs/data/CVSLIB/WIPP_CODES/PA_CODES
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