Table 1: Radionuclides of Concern

Radionuclide Quantity of Quantity of
Concern' (TBq) Concern” (Ci)
Am-241 0.6 16
Am-241/Be 0.6 16
Cf-252 0.2 5.4
Cm-244 0.5 14
Co-60 0.3 8.1
Cs-137 1 27
Gd-153 10 270
Ir-192 0.8 22
Pm-147 400 11,000
Pu-238 0.6 16
Pu-239/Be 0.6 16
Ra-226 0.4 11
Se-75 2 54
Sr-90 (Y-90) 10 270
Tm-170 200 5,400
Yb-169 3 81
Combinations of radioactive See Footnote
materials listed above® Below”

' The aggregate activity of multiple, collocated sources of the same radionuclide should be
included when the total activity equals or exceeds the quantity of concern.

2 The primary values used for compliance with this Order are TBq. The curie (Ci) values are
rounded to two significant figures for informational purposes only.

% Radioactive materials are to be considered aggregated or collocated if breaching a common
physical security barrier (e.g., a locked door at the entrance to a storage room) would allow
access to the radioactive material or devices containing the radioactive material.

* If several radionuclides are aggregated, the sum of the ratios of the activity of each source, i of
radionuclide, n, Ay;n), to the quantity of concern for radionuclide n, Q(,), listed for that radionuclide
equals or exceeds one. [(aggregated source activity for radionuclide A) + (quantity of concern for
radionuclide A)] + [(aggregated source activity for radionuclide B) + (quantity of concern for
radionuclide B)] + etc..... >1

1 Attachment 2



Guidance for Aggregation of Sources

NRC supports the use of the International Atomic Energy Agency’s (IAEA) source
categorization methodology as defined in IAEA Safety Standards Series No. RS-G-1.9,
“Categorization of Radioactive Sources,” (2005) (see
http://www-pub.iaea.org/MTCD/publications/PDF/Pub1227 web.pdf) and as endorsed
by the agency’s Code of Conduct for the Safety and Security of Radioactive Sources,
January 2004 (see http://www-pub.iaea.org/MTCD/publications/PDF/Code-

2004 web.pdf). The Code defines a three-tiered source categorization scheme.
Category 1 corresponds to the largest source strength (equal to or greater than 100
times the quantity of concern values listed in Table 1.) and Category 3, the smallest
(equal or exceeding one-tenth the quantity of concern values listed in Table 1.).
Additional security measures apply to sources that are equal to or greater than the
quantity of concern values listed in Table 1, plus aggregations of smaller sources that
are equal to or greater than the quantities in Table 1. Aggregation only applies to
sources that are collocated.

Licensees who possess individual sources in total quantities that equal or exceed the
Table 1 quantities are required to implement additional security measures. Where there
are many small (less than the quantity of concern values) collocated sources whose total
aggregate activity equals or exceeds the Table 1 values, Licensees are to implement
additional security measures.

Some source handling or storage activities may cover several buildings, or several
locations within specific buildings. The question then becomes, “When are sources
considered collocated for purposes of aggregation?” For purposes of the additional
controls, sources are considered collocated if breaching a single barrier (e.g., a locked
door at the entrance to a storage room) would allow access to the sources. Sources
behind an outer barrier should be aggregated separately from those behind an inner
barrier (e.g., a locked source safe inside the locked storage room). However, if both
barriers are simultaneously open, then all sources within these two barriers are
considered to be collocated. This logic should be continued for other barriers within or
behind the inner barrier.

The following example illustrates the point: A lockable room has sources stored in it.
Inside the lockable room, there are two shielded safes with additional sources in them.
Inventories are as follows:

The room has the following sources outside the safes: Cf-252, 0.12 TBq (3.2 Ci);
Co-60, 0.18 TBq (4.9 Ci), and Pu-238, 0.3 TBq (8.1 Ci). Application of the unity
rule yields: (0.12 +0.2) + (0.18 + 0.3) + (0.3+0.6)=0.6 + 0.6 + 0.5=1.7.
Therefore, the sources would require additional security measures.

Shielded safe #1 has a 1.9 TBq (51 Ci) Cs-137 source and a 0.8 TBq (22 Ci) Am-
241 source. In this case, the sources would require additional security
measures, regardless of location, because they each exceed the quantities in
Table 1.

Shielded safe #2 has two Ir-192 sources, each having an activity of 0.3 TBq (8.1
Ci). In this case, the sources would not require additional security measures



while locked in the safe. The combined activity does not exceed the threshold
quantity 0.8 TBq (22 Ci).

Because certain barriers may cease to exist during source handling operations (e.g., a
storage location may be unlocked during periods of active source usage), Licensees
should, to the extent practicable, consider two modes of source usage — “operations”
(active source usage) and “shutdown” (source storage mode). Whichever mode results
in the greatest inventory (considering barrier status) would require additional security
measures for each location.

Use the following method to determine which sources of radioactive material require
implementation of the additional security measures:

. Include any single source equal to or greater than the quantity of concern
in Table
. Include multiple collocated sources of the same radionuclide when the

combined quantity equals or exceeds the quantity of concern

. For combinations of radionuclides, include multiple collocated sources of
different radionuclides when the aggregate quantities satisfy the following
unity rule: [(amount of radionuclide A) + (quantity of concern of
radionuclide A)] + [(amount of radionuclide B) + (quantity of concern of
radionuclide B)] + etc.....> 1





<<
  /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


