
REQUEST FOR ADDITIONAL INFORMATION (RAI) 
Volume 3—Postclosure Chapter 2.2.1.4.1 (Demonstration of Compliance with the Post 

Closure Individual Protection Standard) 
2nd Set (RAIs 1 through 3) 

(DEPARTMENT OF ENERGY’S SAFETY ANALYSIS REPORT SECTION 2.4.2) 
 
 
In SAR Section 2.4.2.1.1, DOE provides a description of the theoretical basis for how TSPA 
scenarios are evaluated and how the results of individual scenarios are combined to determine 
a compliance with 10 CRF 63.114 (b) and 10 CFR 63.311. 
 
Descriptions on the propagation of uncertainty into the results of the TSPA analysis are 
provided in the reference SNL (2008).  The descriptions DOE provided on the numerical 
implementation are not detailed enough in some areas for the staff to complete its review. 
 
RAI #1 
 
Provide a detailed description of the numerical integration method used to evaluate the 
expected dose over the waste package damage area (faulting and seismic model cases).  In 
particular, describe how the contribution to the expected dose from the zero waste package 
damage area to the first discrete value (e.g., 1/3 in the faulting model case) of the damage area 
was accounted for.  It is not apparent that the contribution from the initial portion of the damage 
area is included in the integration result within the EXDOC implementation. 
 
Basis:  The numerical value of the expected dose over the waste package damage area may 
vary depending on the numerical integration approach and the number of integration points.  As 
an illustration, Appendix J of SNL (2008) provides a description of the computation of the 
expected dose for the fault displacement model case.  Three realizations with discrete fractions 
of the waste package damage area (1/3, 2/3, and 1) were used to compute the expected dose 
over the damage area.  SAR Section 2.4.2.2.2 described the effect of simultaneously increasing 
the number of fault events (from 6 to 12) and the number of waste package damage areas (from 
3 to 5) on the expected dose for 5 realizations (SAR Figure 2.4-61), and estimated an increase 
in the expected dose by 30 percent for all the 5 realizations considered (SAR p. 2.4-88).  If the 
dose were independent of the damage area, the segment ranging from 0 to 1/3 fraction of the 
damage area would contribute 1/3 of the expected dose.  The reported increase by 30% (SAR 
p. 2.4-88) could be explained as the contribution from this [0, 1/3] segment, implying that this 
segment was potentially disregarded in the numerical integration algorithm. 
 
In general, a detailed description is needed of the numerical integration method to compute 
expected values over the damage area for all other model cases that consider discrete values of 
this variable.  In particular, discuss the treatment of the first damage area element ranging from 
0 to the first discrete value. 
 
 



RAI #2 
 
The documentation for the 10,000 year analysis implies the simulation period needs to be 
20,000 years for the numerical interpolation technique to be valid.   Describe the numerical 
interpolation method used to compute dose curves for the one million year analysis (SNL 2008 
Appendix J, equations J4.5-2 through J4.5-8), which appears to not rely on a similar numerical 
interpolation approach (i.e., use of a simulation period of 2 million years to appropriately 
represent the events for a 1 million year period). 
 
Basis:  For the computation of 10,000 year expected doses, individual realizations were 
computed for times that extend to 20,000 years. The computation of the expected dose requires 
constitutive realization functions to extend up to twice the period of interest (e.g., 20,000 or two-
million years) (SNL 2008, Appendix J).  It is not clear if two-million year realizations were used 
to compute the one-million expected doses.  An explanation is needed on the computation of 
the one-million year expected doses. 
 
RAI #3 
 
For a single aleatory realization of the seismic ground motion and igneous intrusion modeling 
cases, provide the electronic files containing the GoldSim results and supporting files for a full 
set of 300 epistemic samples for the following TSPA intermediate results.  The aleatory 
realizations may be selected to be consistent with the results used in responding to RAI Volume 
3, Chapter 2.2.1.4.1, First Set, Number 2. 
 
1) All_Uncert_Results 
2) All outputs saved in the following GoldSim containers: 
 \TSPA_Model\Engineered_System\Engineered_System_Out 
 \TSPA_Model\Results\Mass_Balance 
 \TSPA_Model\Results\EBS_Out_Results 
 \TSPA_Model\Results\UZ_Out_results 
 \TSPA_Model\Results\SZ_out_results 
3) Radionuclide specific biosphere dose conversion factors 
4) Radionuclide specific groundwater whole body doses 
5) Patch and crack waste package failure fraction 
6) Patch and crack failed area 
7) Waste package water flow rate 
8) Waste form degradation rate 
9) Distribution coefficients for radionuclides on stationary corrosion products as computed by 
the surface complexation model 
 
 
Basis:  Needed for NRC staff review 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /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 /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


