
 
An Equal Opportunity Employer / Operated by Los Alamos National Security LLC for DOE/NNSA 

 
Memorandum 
N-3: International Threat Reduction 
Off-Site Source Recovery Project (OSRP) 
 
OSR-SF-009: Special Form Character of Amersham XN240 Sealed Sources 
 
History/Background 
 
In March 2006, the U.S. DOT issued a new Special Form COCA for QSA-Global1 model XN240 
radioactive sealed sources (Cert. No. USA/0726/S-96).  The new COCA contained a peculiarity 
of recent QSA Global certifications, in that it was valid only for sources manufactured on or after 
May 25, 1982.   

Since 1970, over 6,500 XN240 sources were manufactured and distributed.  One customer, 
Industrial Dynamics (ID), purchased several Amersham Model XN240 sealed sources and 
welded them into 304 stainless steel housing assemblies.  These assemblies are known as Model 
FT-12 devices with external dimensions of 2”x2”x1.4” as described under Industrial Dynamics 
Drawing No. 06110). 

The size and shape of these FT-12 devices poses a challenge for potential shippers of assemblies 
manufactured prior to May 25, 1982, because they no longer have a corresponding special form 
certificate.   

The FT-12 assembly exceeds the internal size limit of all OSRP and QSA Global field-sealable 
special form capsules.   

Furthermore, FT-12 devices are not readily disassembled because of robust methods of 
construction.   

To further complicate matters, the Specification 6M Type B packages previously used by OSRP 
to transport unwanted XN240 sources (as Normal Form) became obsolete on October 1, 2008.  
This combination of events leaves QSA-Global, Industrial Dynamics, FT-12 users, waste 
brokers, and OSRP with no viable way to ship FT-12 (XN240) sources manufactured prior to 
May 25, 1982. 

 

Special Form Character of Model XN240 
One solution to this challenge is to evaluate the performance of the XN240 capsules (Amersham 
Product Code AMCQ505) over an extended working lifetime, say 40 years.   

In April 2000, Industrial Dynamics requested a 10-year extension to the original 30-year 
recommended working lifetime (RWL) for the XN240, thus increasing it to 40 years.  AEA 
Technology undertook a working life time extension review which was completed in April 2000. 
The AEA design review was documented in DRAMCQ505. The design review included 
evaluation of the product description, application, specification, manufacturing & testing 
                                                 
1 QSA-Global is a successor to Amersham International (formerly known as: Amersham, AEA Technology, QSA, or Nuclear 

Tech) which, along with these predecessors, have manufactured and distributed sealed radioactive sources for over 60 years.   
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procedures, evaluation of aged product at 10 and 20 years, and a design assessment for extended 
use.   

DRAMCQ505 states in part that, “The key feature of the design that requires assessment is the 
internal pressure resulting from build up of helium resulting from alpha particle decay.  The 
bursting pressure has been determined experimentally at ambient temperature to be 7,500 psi 
(57.1 MPa) ref. QATM 053, Issue 1.  This is in agreement with calculated bursting pressure… 
Calculations have been performed for 40 years for a source containing 100 mCi of Am-241.  In 
summary the results are: …at 800 C for 40 years of  decay are… a shear stress in the source 
window of 11.2% of the windows shear strength at 800°C.  Conclusion: The calculated stresses 
at 800°C after 40 years are well within the design capabilities of the source capsule.” 

The document goes on to state that, “No deterioration of the product which would affect the 
integrity of the product in use or in transport accident conditions as defined by IAEA Special 
Form Material definitions were noted during inspection.  On the basis of this design review, the 
inspection results and the pressure calculation it is recommended that the RWL is extended to 40 
years.”  To document this extension a certificate of radioactive source working life extension 
was issued for the XN240, as documented in RLC519, Issue 1 on 12 October 2001.” 

Since the special form tests requirements for IAEA and the US DOT are almost identical, under 
the conditions of the US CFR173.469 QSA Global model XN240 sealed radioactive sources are 
special form for at least 40 years after manufacture.  

It is instructive to note that a safety factor of “9” exists after 40 years of XN240 source decay.  
The ASTM pressure vessel code requires only a safety factor of “4” for metallic pressure vessels 
like the XN240.  An additional 5 years of decay for the earliest XN240 source would only 
decrease the overall mechanical safety factor by an additional 1.4%, for a total of 12.7% of the 
yield strength at 800°C, and a safety factor of “8.”   

This additional time (5 years) should be used as a buffer to ensure removal of the earlist-
manufactured XN240 sources from the licensed environment.  Therefore, in my engineering 
judgment, all model XN240 sealed sources meet special form requirements for U.S.-domestic 
shipping purposes.   

After February 2015, all XN240 sources should be examined for their relationship to the 40-year 
working life in order to establish special form character for transportation purposes. 
 

JAT/ml 
 
Attachments: 

- COCA for QSA-Global XN240, USA/0726/S-96, Rev. 0, including Industrial Dynamics 
drawing No. 06110 

 - Design Review for Extension of Recommended Working Life Product Code AMCQ505 
               for Industrial Dynamics, DRAMCQ505: Issue 1 
 - Certificate of Radioactive Source Working Life Extension, RLC519, Issue 1 
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U.S. Department
of Transportation

400 Seventh Street, S.W.
Washington, D.C. 20590

Pipeline and
Hazardous Materials
Safety Administration

IAEA CERTIFICATE OF COMPETENT AUTHORITY
SPECIAL FORM RADIOACTIVE MATERIALS

CERTIFICATE USA/0726/S-96, REVISION 0

This certifies that the source described has been demonstrated to meet the
regulatory requirements for special form radioactive material as prescribed
in the regulations of the International Atomic Energy Agency¹ and the United
States of America² for the transport of radioactive material.

		¹ "Regulations for the Safe Transport of Radioactive Material, 1996
Edition (Revised), No. TS-R-1 (ST-1, Revised)," published by the
International Atomic Energy Agency(IAEA), Vienna, Austria.

		² Title 49, Code of Federal Regulations, Parts 100-199, United States of
America.

1. Source Identification - QSA Global, Inc. Model XN240 (Manufactured on
or after May 25, 1982).

2. Source Description - Rectangular single encapsulation made of
stainless steel and seal welded.  Approximate outer dimensions are
34.93 mm (1.375 in.) in height, 50.01 mm (1.969 in.) in depth, and
114.3 mm (4.5 in.) in length (shutter open or closed) including the
attached extension and knob.  Minimum wall thickness is 0.13 mm (0.005
in.).  Construction shall be in accordance with attached Industrial
Dynamics Co., LTD. Drawing Nos. 06110, Rev. 7; and 06110-1, Rev. 4.

3. Radioactive Contents - No more than 3.7 GBq (100.0 mCi) of
Americium-241.  The Am-241 is in the form of an oxide incorporated
into a ceramic enamel.

4. Quality Assurance - Records of Quality Assurance activities  required
by Paragraph 310 of the IAEA regulations¹ shall be maintained and made
available to the authorized officials for at least three years after
the last shipment authorized by this certificate. Consignors and
consignees in the United States exporting or importing shipments under
this certificate shall satisfy the requirements of Subpart H of 10 CFR
71.

5. Expiration Date - This certificate expires on March 31, 2011.
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CERTIFICATE USA/0726/S-96, REVISION 0

This certificate is issued in accordance with paragraph 804 of the IAEA
Regulations and Section 173.476 of Title 49 of the Code of Federal
Regulations, in response to the December 16, 2005 petition by QSA Global,
Inc., Burlington, MA and in consideration of other information on file in
this Office.

Certified By:

Mar 16 2006
Robert A. McGuire
Associate Administrator for Hazardous Materials Safety

		(DATE)

Revision 0 - Original issue.


















