NRC COMMENTS ON NASA PLUM BROOK REACTOR FACILITY
FINAL STATUS SURVEY REPORT, ATTACHMENT 17, Rev. 0
BURIED AND MISCELLANEOUS PIPING

FSSR Attachment 17, Buried and Miscellaneous Piping (ML12090A600)

Comment

Proposed Resolution

NASA submitted Attachment 17 which represents the results of the final status
radiological surveys of the Plum Brook Reactor Facility (PBRF) Buried and
Miscellaneous Piping (BP/MP). The survey measurement results and supporting
information are presented to demonstrate that residual contamination levels in
each buried or miscellaneous pipe survey unit of the PBRF are below the
respective DCGLs. The DCGLs are derived concentration guideline levels that are
equivalent to 10 CFR 20 Subpart E that demonstrates that the residual
contamination will not result in radiation dose greater than 25 mrem per year.

In February 2007, NASA submitted the Final Status Survey Plan (FSSP) Revision
1 to the NRC for review and approval. The purpose of the FSSP is to describe the
methodology and approach to performing the Final Status Survey (FSS) of the
Plum Brook Reactor Facility. The plan replaces the description of the FSS
methodology provided in the Decommissioning Plan and provides the description
of the planned final radiation surveys as required by 10 CFR 50.82(b)(4)(iii). The
survey program described by this plan will demonstrate that the facility has been
decontaminated to the levels required for release of the facility for unrestricted use
as prescribed by 10 CFR 20 Subpart E.

The FSSP is based on guidance provided in NUREG-1575 (MARSSIM), NUREG-
1757 (Consolidated NMSS Decommissioning Guidance), NUREG-1727 (NMSS
Decommissioning Standard Review Plan) and DG-4006 (Demonstrating
Compliance with the Radiological Criteria for License Termination).

In Section 3 of the FSSP, NASA states that site specific dose assessments were

performed to calculate the DCGL for surface soil, structures, and embedded piping.

NASA further states that RESRAD 6.21, RESRAD 6.0, RESRAD-BUILD 3.22, and
the Microshield code were used for these dose assessments. NRC staff has

NRC identifies the following path forward for
resolving NRC concerns:

Option 1

Perform a dose assessment for BP and MP.
The dose assessment should take into
consideration all potential geometries and
receptor points for both BP and MP and
bound the calculations consistent with the
approach used for EP. NASA should
describe the method in substantial detail for
NRC staff to make the determination that the
methodology and approach is consistent with
the FSSP and meets 10 CFR 20 Subpart E
criteria for unrestricted use.

Option 2

Use the current approach in Attachment 17.
The current approach should take into
consideration the following:

e the identification and justification of the
receptor points,

e the use of the mean fixed measurements
as an adequate technical basis for passing




determined that the software codes RESRAD (6.0 and 6.21), RESRAD-BUILD, and
Microshield are acceptable computer codes used to evaluate the dose to man from
soils through various environmental pathways, evaluate the dose to man from
surface structures, and evaluate an exposure rate (and photon flux) from different
photon energies from various selected radionuclides (radionuclides that emit
photons), respectively.

NASA states the following in Section 3.4 of the FSSP, DCGL for Other Media:

Other media that will undergo FSS include subsurface soil, concrete foundation
pads, and buried pipes. The DCGL for foundation pads and buried piping will be
the same as the structure DCGL values. Buried piping is any piping buried in soil
and situated outside the structural foundation of a building, such as storm drains.
The DCGL for sediment (e.g., stream or ditch silt) will be the same as the surface
soil. The DCGL for subsurface soil will be the same as surface soil.

The submittal of Attachment 17 includes MP. In Attachment 17, NRC staff
observed in Table 6 that the number of measurements for MP ranged from 2 to
1103 and the maximum activity ranged from 3,073 to 995,990 dpm/100 cm?. The
mean activity for MP ranged from 1,270 to 33,143 dpm/100 cm?. In Section 5.6 of
Attachment 17, NASA concluded that all survey unit mean fixed measurement
results are below the DCGL,,. NRC staff observed in Table 6 of Attachment 17,
that in several survey units, the maximum value was significantly above the DCGL,
and NRC staff could not determine if other measurements may be above the
DCGL,. MARSSIM indicates that a statistical test is necessary if the average
measurement (Sign Test) or the difference between the average survey unit and
reference area measurements (WRS) is below the DCGL,, and any measurement
is greater than the DCGL,, (NUREG-1575 Table 8.2). NRC staff observed in
Attachment 17 that several survey units had maximum activity that was above the
DCGL,,. NRC staff has determined that a statistical test is necessary and NASA
did not provide sufficient information about the statistical distribution of the results
for NRC staff to reach the conclusion that a statistical test is not necessary.

In Section 5.2 of Attachment 17, NASA states that all of the dose pathways in this

a survey unit in lieu of a statistical test,

e describe what computer model was used

to demonstrate that the DCGLs for BP and
MP meets 10 CFR 20 Subpart E criteria
for unrestricted use, and

e provide justification for using emc for

piping.

NASA should describe the method in
substantial detail for NRC staff to make the
determination that the methodology and
approach is consistent with the FSSP and
meets 10 CFR 20 Subpart E criteria for
unrestricted use.




model assume an individual is present in the survey unit. NASA further states that
since it is not physically possible for a dose receptor to occupy a BP/MP survey
unit, the calculated activity is extremely overestimated and only serves as an upper
bound to indicate that the survey unit meets the release criteria. NRC staff has
determined that this methodology/approach is not discussed in the FSSP. Further,
this methodology and approach is not consistent with the location of the receptor
point and geometries as provided in the FSSP for embedded piping (and buried
piping). In Attachment 9, for embedded piping (EP), NASA demonstrated
compliance by showing the EP dose was below the approved dose goal in the
FSSP. Attachment 17 results are not consistent with the results used in
Attachment 9 for embedded piping.

Also, in Section 5.6 of Attachment 17, NASA acknowledged that the classification
of MP is not defined in the FSSP and that MP was surveyed using the same
criteria as BP. NASA indicated in Section 5 that if any individual measurement
exceeds the unity value (>1.0), an area factor (AF) is calculated based on the
actual size of the elevated measurement area (EMA) and an elevated
measurement comparison (EMC) is performed as described in the FSSP, Section
8.3. This information described in Attachment 17 is not discussed in the FSSP and
NRC staff cannot determine if this methodology and approach is acceptable. NRC
staff has determined that this may be an un-reviewed safety question.

NRC staff identified two major concerns with Attachment 17:

1. The introduction of the MP is outside of the scope of the FSSP and this
may be an un-reviewed safety issue requiring a license amendment.

2. NASA has not provided an adequate description of the methodology and
approach for MP. Thus, NRC staff cannot determine if MP meets 10 CFR
20 Subpart E criteria for unrestricted use.





<<
  /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


