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23.0  Models and Computer Codes (40 CFR 194.23) 

23.1  Requirements 

§ 194.23  Models and Computer Codes 
(a)  Any compliance application shall include: 
(1) A description of the conceptual models and scenario construction used to support any 
compliance application. 
(2) A description of plausible, alternative conceptual model(s) seriously considered but not 
used to support such application, and an explanation of the reason(s) why such model(s) was 
not deemed to accurately portray performance of the disposal system. 
(3) Documentation that: 
(i) Conceptual models and scenarios reasonably represent possible future states of the 
disposal system. 
(ii) Mathematical models incorporate equations and boundary conditions which reasonably 
represent the mathematical formulation of the conceptual models. 
(iii) Numerical models provide numerical schemes which enable the mathematical models to 
obtain stable solutions. 
(iv) Computer models accurately implement the numerical models; i.e., computer codes are 
free of coding errors and produce stable solutions. 
(v) Conceptual models have undergone peer review according to §194.27. 
(b)  Computer codes used to support any compliance application shall be documented in a 
manner that complies with the requirements of ASME NQA-2a-1990 addenda, part 2.7, to 
ASME NQA-2-1989 edition. 
(c)  Documentation of all models and computer codes included as part of a compliance 
application performance assessment calculation shall be provided. Such documentation shall 
include, but shall not be limited to: 
(1) Descriptions of the theoretical backgrounds of each model and the method of analysis or 
assessment. 
(2) General descriptions of the models; discussions of the limits of applicability of each 
model; detailed instructions for executing the computer codes, including hardware and 
software requirements, input and output formats with explanations of each input and output 
variable and parameter (e.g., parameter name and units); listing of input and output files 
from a sample computer run; and reports on code verification, bench marking, validation, 
and quality assurance procedures. 
(3) Detailed descriptions of the structure of the computer codes and complete listings of the 
source codes. 
(4) Detailed descriptions of data collection procedures, data reduction and analysis, and code 
input parameter development. 
(5) Any necessary licenses; 
(6) An explanation of the manner in which models and computer codes incorporate the 
effects of parameter correlation. 
(d)  The Administrator or the Administrator’s authorized representative may verify the 
results of computer simulations used to support any compliance application by performing 
independent simulations. Data files, source codes, executable versions of computer software 
for each model, other material or information needed to permit the Administrator or the 
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Administrator’s authorized representative to perform independent simulations, and to access 
necessary hardware to perform such simulations, shall be provided within 30 calendar days 
of a request by the Administrator or the Administrator’s authorized representative. 

 
23.2  Background 

Title 40 CFR 194.23 (U.S. EPA 1996) presents the requirements for all models and computer 
codes used in the performance assessment (PA) that the U.S. Department of Energy (DOE) must 
use to demonstrate compliance with the containment requirements at 40 CFR 191.13 (U.S. EPA 
1993).  The DOE has deferred submittal of the CRA-2019 PA until after submission of the CRA-
2019 (see Executive Summary 2019, Section 1.3).  As such, the CRA-2014 PA continues to be 
the baseline for the models and computer codes for the CRA-2019.  As directed in 40 CFR 
194.15(b), where information remains valid and has been submitted in previous recertification 
applications, such information may be summarized and referenced.  

Information and data from previous compliance certification and recertification applications that 
form the basis of past DOE compliance positions and past U.S. Environmental Protection 
Agency (EPA) decision documents (U.S. EPA 2017) are found in the CRA-2014, Section 23 
(U.S. DOE 2014). The results of the deferred PA will be described in a second submission that 
will also include revisions, when appropriate, to the information submitted in March, 2019. 

23.3  Changes or New Information Since the CRA-2014 

No changes were made to the information in the CRA-2014 that was used to demonstrate 
compliance with 40 CFR 194.23 requirements.  The information in CRA-2014, Section 23 
continues to demonstrate compliance with the requirements of 40 CFR 194.23.  

23.4  References 

(*Indicates a reference that has not been previously submitted.) 

U.S. Department of Energy (DOE). 2014. Title 40 CFR Part 191 Subparts B and C. Compliance 
Recertification Application for the Waste Isolation Pilot Plant. Carlsbad, NM: Carlsbad Field 
Office. DOE/WIPP 2014-3503.*  

U.S. Environmental Protection Agency (EPA). 1993. 40 CFR Part 191 Environmental Radiation 
Protection Standards for the Management and Disposal of Spent Nuclear Fuel, High-Level and 
Transuranic Radioactive Wastes: Final Rule. Federal Register, vol. 58 (December 20, 1993): 
66398–416. 

U.S. Environmental Protection Agency (EPA). 1996. 40 CFR Part 194: Criteria for the 
Certification and Recertification of the Waste Isolation Pilot Plant’s Compliance with the 40 
CFR Part 191 Disposal Regulations; Final Rule. Federal Register, vol. 61 (February 9, 1996): 
5223–5245. 

U.S. Environmental Protection Agency (EPA). 2017. 40 CFR Part 194: Criteria for the 
Certification and Recertification of the Waste Isolation Pilot Plant’s Compliance with the 



Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2019 

DOE/WIPP-19-3609, Rev. 0 23-3 March 26, 2019 

Disposal Regulations: Recertification Decision; Final Rule. Washington, DC: Office of 
Radiation and Indoor Air. Department of Energy, Carlsbad Field Office. (July 19, 2017): EPA 
Docket FDMS Docket ID No. EPA-HQ-OAR-2014-0609-0081.*  

  



Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2019 

DOE/WIPP-19-3609, Rev. 0 23-4 March 26, 2019 

 

This page intentionally left blank. 


	23.0   Models and Computer Codes (40 CFR 194.23)
	23.1   Requirements
	23.2   Background
	23.3   Changes or New Information Since the CRA-2014
	23.4   References



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



