June 2, 2010

Mr. Buzz Davies
P.O. Box 525
Erwin, TN 37650

Dear Mr. Davies:

On April 27, 2010, Kevin Ramsey and Manuel Crespo called you regarding concerns you raised
with our calculation of hazards posed by a uranium hexafluoride (UF;) release at Nuclear Fuel
Services (NFS). This letter responds to your request for more information regarding our
calculation.

First, we noted that the cylinders stored at NFS are at room temperature. Most UFgis a solid at
room temperature and not available for release. Using an inventory of the actual contents in
each UFg cylinder at NFS, we estimated the following quantities would be available for release if
all 214 cylinders fail at the same time:

13.28 kg of UF6
1.45 kg of Fluorine Gas (F2)
3.50 kg of Chlorine Trifluoride (CIF3) — a chemical used at the enrichment plant

Our calculations started with curves from the Response Technical Manual for the Paducah
enrichment plant. Then we used the CAMEO computer code to calculate the quantities needed
to exceed Acute Exposure Guideline Levels (AEGLs) at 100 meters and F class weather
stability. Our calculations produced the following results:

Quantities Needed for AEGL-1 Quantities Needed for AEGL-2
12.56 kg UF6 33.49 kg UF6
0.80 kg F2 2.36 kg F2
0.25 kg CIF3 4.22 kg CIF3

From these results, we concluded that exposure levels at the fence line could exceed AEGL-1,
which is a concentration where the general population, including susceptible individuals, could
experience notable discomfort, irritation, or certain asymptomatic non-sensory effects.
However, the effects are not disabling and are transient and reversible upon cessation of
exposure.
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In addition, we concluded that the exposure levels at the fence line would be below AEGL-2,
which is a concentration where the general population, including susceptible individuals, could
experience irreversible or other serious, long-lasting adverse health effects, or an impaired
ability to escape.

We note that use of more realistic assumptions in the calculations indicates there would be no
health impacts to the public because of the following:

e ltis unlikely that all 214 cylinders would rupture at the same time.

e There is significant safety margin between the pressure required to rupture the cylinders
and their present pressure.

e The cylinders are stored inside buildings that would mitigate any release to the
environment.

e Worst case weather conditions were assumed (at night, partly cloudy, or no wind).
Normal weather conditions would reduce the exposure levels.

A good history of UF releases is provided in Section 2.2.3 of NUREG-1140, “A Regulatory
Analysis on Emergency Preparedness for Fuel Cycle and Other Radioactive Material
Licensees.” A copy of this section is enclosed. There have been several UFgreleases since
1944. The releases have caused three prompt fatalities and several injuries. Persons injured or
killed have all been workers close to a UF¢ cylinder. The largest release of UFg occurred in
1986 when a cylinder filled with UF¢ beyond its 14-ton capacity ruptured while being heated at
Sequoyah Fuels Corporation in Gore, Oklahoma. One worker was killed because of pulmonary
edema caused by hydrofluoric acid (HF). Several others experienced skin burns, irritation to the
eyes and mucous membranes, and respiratory tract irritation. No symptoms were found among
people exposed offsite.

In the Sequoyah Fuels accident, approximately 14,000 kilograms (kg) of UF¢ was released from
a single cylinder. Only natural UF¢ (uranium not enriched) is handled in such large quantities.
The UFs at NFS is highly enriched. It is contained in 214 small cylinders. The total quantity of
UFs at NFS is tens of kilograms, not thousands of kilograms. In addition, the cylinder in the
Sequoyah Fuels accident was heated; but the cylinders stored at NFS are at room temperature.
As we noted above, most UFgis a solid at room temperature and not available for release.
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If you have questions about this information, please contact Kevin Ramsey of my staff at
301-492-3123 or by e-mail at Kevin.Ramsey@nrc.gov.

Sincerely,

IRA/

Peter J. Habighorst, Chief

Fuel Manufacturing Branch

Division of Fuel Cycle Safety
and Safeguards

Office of Nuclear Material Safety
and Safeguards

Enclosure:
Section 2.2.3 of NUREG-1140



B. Davies

If you have questions about this information, please contact Kevin Ramsey of my staff at
301-492-3123 or by e-mail at Kevin.Ramsey@nrc.gov.

Enclosure:
Section 2.2.3 of NUREG-1140

Sincerely,

IRA/

Peter J. Habighorst, Chief
Fuel Manufacturing Branch
Division of Fuel Cycle Safety

and Safeguards

Office of Nuclear Material Safety

and Safeguards

DISTRIBUTION:
FCSS r/f MCrespo, RII MBaker SVias, RII GDSmith, RII
MChitty, RII
ML101460218
OFFICE FMB FMB AFCB FMB
NAME KRamsey LAllen AMurray PHabighorst
DATE 5/26/10 5/27/10 6/1/10 6/2/10

OFFICIAL RECORD COPY





<<
  /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


