
 
 

June 10, 2010 
 
 
 
 
Mr. Michael J. Curley 
Director of Risk, Compliance  
  and Nuclear Reactor 
Worcester Polytechnic Institute 
Research Reactor Facility 
100 Institute Road 
Worcester, MA 01609-2280 
 
SUBJECT: AUTHORIZATION FOR LIMITED SHIPMENTS IN THE MODEL NO. BMI-1 

PACKAGE, CERTIFICATE OF COMPLIANCE NO. 5957 
 
Dear Mr.  Curley: 
 
As requested by your application dated May 13, 2010, as supplemented June 3, 2010, and 
pursuant to 10 CFR Part 71, Certificate of Compliance (CoC) No. 5957 for the Model No. BMI-1 
package is amended to authorize the following limited shipments, subject to the conditions listed 
below. 
 
1.  Drawings 
 
  (a)  The container is constructed in accordance with Battelle Memorial Institute (BMI) 

Drawing Nos. 43-6704-0001, Rev. B; and 41-4409-0003, Rev. B.   
 
  (b)  Basket Assembly defined by BMI Drawing No. BCL-00-500, Rev. A, as modified 

by BMI Drawing Nos. 00-000-236, Rev. C, and BCL-00-502, Rev. B. 
 
2. Contents 
 
 (a) Type and form of material 
 

Intact irradiated MTR-type fuel assemblies containing not more than 240 grams 
U-235 per assembly prior to irradiation.  Uranium may be enriched to a maximum 
93.5 weight percent in the U-235 isotope.  Active fuel length shall be 
approximately 25 inches.   
 

 (b) Maximum quantity of material per package 
 

Up to twelve fuel assemblies contained in the basket assembly described in 
Condition No. 1.(b), above. 

 
3. Shipment must be by truck and dedicated trailer specifically designed for shipment of 

BMI-1, as exclusive use shipment. 
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4. All shipments will be to University of Massachusetts Lowell, Research Reactor, in 
Lowell, MA. 

 
5. Special package inspections are required before each use of the BMI-1.  Replacement 

of sealing gaskets prior to each shipment are required, rather than every twelve months.  
A comprehensive inspection of all sealing gasket seating surfaces, and performance of 
the leak test to demonstrate the adequacy of the containment vessel, is required prior to 
each shipment.  Leakage rate testing must be performed in accordance with Condition 
No. 15, of CoC No. 5957, Revision No. 28. 

 
6. Each shipment must be escorted. 
 
7. Authorization is for a maximum of three shipments, and expires August 11, 2010. 
 
All other conditions of CoC No. 5957, Revision No. 28, remain the same.  WPI has been issued 
a Quality Assurance Program Approval for Radioactive Material Packages No. 0946 under the 
provisions of 10 CFR Part 71. 
 
    FOR THE U.S. NUCLEAR REGULATORY COMMISSION 
 

 
 

    /RA/ 
    Eric J. Benner, Chief 
    Licensing Branch 
    Division of Spent Fuel Storage and Transportation 
    Office of Nuclear Material Safety 
       and Safeguards 
 
Docket No. 71-5957 
TAC No. L24447 
 
Enclosure: Safety Evaluation Report 
 
cc w/encl: J. Shuler, Department of Energy 
 R. Boyle, Department of Transportation 
 
 



M. Curley  - 2 -  

4. All shipments will be to University of Massachusetts Lowell, Research Reactor, in 
Lowell, MA. 

 
5. Special package inspections are required before each use of the BMI-1.  Replacement 

of sealing gaskets prior to each shipment are required, rather than every twelve months.  
A comprehensive inspection of all sealing gasket seating surfaces, and performance of 
the leak test to demonstrate the adequacy of the containment vessel, is required prior to 
each shipment.  Leakage rate testing must be performed in accordance with Condition 
No. 15, of CoC No. 5957, Revision No. 28. 

 
6. Each shipment must be escorted. 
 
8. Authorization is for a maximum of three shipments, and expires August 11, 2010. 
 
All other conditions of CoC No. 5957 remain the same.  WPI has been issued a Quality 
Assurance Program Approval for Radioactive Material Packages No. 0946 under the provisions 
of 10 CFR Part 71. 
 
    FOR THE U.S. NUCLEAR REGULATORY COMMISSION 
 

 
 

    /RA/ 
    Eric J. Benner, Chief 
    Licensing Branch 
    Division of Spent Fuel Storage and Transportation 
    Office of Nuclear Material Safety 
       and Safeguards 
 
Docket No. 71-5957 
TAC No. L24447 
 
Enclosure: Safety Evaluation Report 
 
cc w/encl: J. Shuler, Department of Energy 
 R. Boyle, Department of Transportation 
 
 
Distribution:   (closes L24447)      
 
Filename:  G:\SFST\Sampson\BMI-1AuthorizationLtr.doc       

OFC SFST E SFST  SFST  

NAME MSampson MDeBose EBenner 

DATE 6/8/2010 6/9/2010 6/10/2010 

C=Without attachment/enclosure  E=With attachment/enclosure  N=No copy  OFFICIAL RECORD COPY 
 
 
 



 

 
 
 
 

SAFETY EVALUATION REPORT 
DOCKET NO. 71-5957 

MODEL NO. BMI-1 PACKAGE 
WORCESTER POLYTECHNIC INSTITUTE 

 
SUMMARY 
 
By application dated May 13, 2010, as supplemented June 3, 2010, Worcester Polytechnic 
Institute (WPI) requested authorization to use the Model No. BMI-1 package beyond the 
package authorization expiration date of October 1, 2008. 
 
Based on the statements and representations in the application, as supplemented, staff agrees 
that the extension of use of the package, with the additional conditions stated below, meets the 
requirements of 10 CFR Part 71. 
 
BACKGROUND 
 
NRC amended the regulations in 10 CFR Part 71, effective October 1, 2004, to be compatible 
with the 1996 edition of the International Atomic Energy Agency (IAEA), "Regulations for the 
Safe Transport of Radioactive Material" (TS-R-1, as amended in 2000).  As a result, certain 
transportation packages that are compatible to the IAEA 1967 edition will no longer be 
authorized for use under the 10 CFR Part 71 general license after October 1, 2008. 
 
EVALUATION 
 
By application dated May 13, 2010, as supplemented June 3, 2010, WPI requested 
authorization to use the Model No. BMI-1 package beyond the package authorization expiration 
date of October 1, 2008.  WPI provided the information as described in U.S. Nuclear Regulatory 
Commission, Regulatory Issue Summary 2008-18, “Information on Requests for Extending Use 
of Expiring Transportation Packages.”   
 
(1)  Package Information.  WPI requested use of the Model No. BMI-1, package Serial No. 1.  

The contents are bounded by Condition No. 5.(b)(1)(xv) of Certificate of Compliance 
(CoC) No. 5957.  Intact irradiated MTR-type fuel assemblies containing not more than 
240 grams U-235 per assembly prior to irradiation.  Uranium may be enriched to a 
maximum 93.5 weight percent in the U-235 isotope.  Active fuel length shall be 
approximately 25 inches.  Maximum quantity of material per package is as specified in 
CoC No. 5957.  The application notes that the fuel is only slightly irradiated, and that the 
maximum dose rate at 30 cm from the fuel does not exceed 150 mr/hr.   

 
(2)  Identification of Shipment.  WPI requested authorization for three shipments.  The 

shipments will be from the WPI research reactor facility to the University of 
Massachusetts Lowell research reactor.  The shipping mode is by truck and dedicated 
trailer specifically designed for shipment of the BMI-1, as exclusive use shipment.   

 
(3)  Reasons for Requesting Extended Use.  WPI’s application states that extended use of 

the package is requested due to the availability, small scale and size of the package.  
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The design and fabrication of a replacement package has been completed for one 
package, however that package is not available for use by WPI in the timeframe required 
to support the facility decommissioning.  WPI will have no further fuel shipments from 
their research reactor facility after completion of these three shipments. 

 
(4) Safety Justification for Continued Use and Proposed Compensatory Measures.  WPI 

proposed specific compensatory measures to assure that shipments would have 
equivalent safety.  These include special package inspections required before use of 
BMI-1; sealing gaskets will be replaced prior to the shipment; sealing gasket seating 
surfaces will be inspected prior to the shipment.  The shipment will be escorted.  The 
overall distance for each shipment is approximately 50 miles.  The purpose of these 
shipments is to remove all fuel from the WPI facility, permitting WPI to begin 
decommissioning of their research reactor facility. 

 
(5) A Plan and Schedule to Acquire Replacement Packages or Complete Necessary 

Shipments.  WPI will remove the fuel from their research reactor in these three 
shipments.  WPI does not anticipate any additional future shipments in the Model No. 
BMI-1. 

 
CONDITIONS 
 
Based on the statements and representations in the application, as supplemented, authorization 
is given for the transport of Type B quantities of radioactive material by WPI, using the Model 
No. BMI-1 package with the following conditions: 
 
1.  Drawings 
 
  (a)  The container is constructed in accordance with Battelle Memorial Institute (BMI) 

Drawing Nos. 43-6704-0001, Rev. B; and 41-4409-0003, Rev. B.   
 
  (b)  Basket Assembly defined by BMI Drawing No. BCL-00-500, Rev. A, as modified 

by BMI Drawing Nos. 00-000-236, Rev. C, and BCL-00-502, Rev. B. 
 
2. Contents 
 
 (a) Type and form of material 
 

Intact irradiated MTR-type fuel assemblies containing not more than 240 grams 
U-235 per assembly prior to irradiation.  Uranium may be enriched to a maximum 
93.5 weight percent in the U-235 isotope.  Active fuel length shall be 
approximately 25 inches.   
 

 (b) Maximum quantity of material per package 
 

Up to twelve fuel assemblies contained in the basket assembly described in 
Condition No. 1.(b), above. 

 
3. Shipment must be by truck and dedicated trailer specifically designed for shipment of 

BMI-1, as exclusive use shipment. 
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4. All shipments will be to University of Massachusetts Lowell, Research Reactor, in 
Lowell, MA. 

 
5. Special package inspections are required before each use of the BMI-1.  Replacement 

of sealing gaskets prior to each shipment are required, rather than every twelve months.  
A comprehensive inspection of all sealing gasket seating surfaces, and performance of 
the leak test to demonstrate the adequacy of the containment vessel, is required prior to 
each shipment.  Leakage rate testing must be performed in accordance with Condition 
No. 15, of CoC No. 5957, Revision No. 28. 

 
6. Each shipment must be escorted. 
 
7. Authorization is for a maximum of three shipments, and expires August 11, 2010. 
 
All other conditions of CoC No. 5957, Revision No. 28, remain the same. 
 
CONCLUSIONS 
 
Based on the statements and representations in the WPI application dated May 13, 2010, as 
supplemented June 3, 2010, the staff agrees that the use by WPI of the Model No. BMI-1 
package meets the requirements of 10 CFR Part 71, subject to the conditions listed above. 
 
Issued on June 10, 2010. 
 
 
 



<<
  /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


