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The drum is lined with ASTM C 208 roof-grade Celotex insulation board.  The minimum thickness of the 
lining is 7.2 cm (2.85 in).  The insulation disks at the top of the drum are supported by a plywood disk 
that forms the top containment vessel cavity and rests on the annular disks lining the drum sides. 

Protecting the Celotex disks next to the drum cover is a bottle-cap shaped heat shield of 304 
stainless steel.  The heat shield is cemented to the outer surface of the Celotex.  Between the 
drum cover and the metal heat shield is a 1.3-cm (0.5-in) thick disk of Alumina-silica ceramic fiber 
(Cerafelt) produced by Thermal Ceramics Company 

The containment boundary for the UC-609 Shipping Package is a cylindrical vessel with 
semi-elliptical dished heads. The containment vessel is made of 316 stainless steel.  The 
containment vessel is 45.7 cm (18 in) in diameter, 111.9cm (44.06 in) long and is rated for service at 
760 kPa gauge at 145°C(110 psig at 293°F).  The containment vessel is fabricated, examined. and 
tested equivalent to Section III, .Subsection NB of the ASME Boiler and Pressure Vessel Code. 

Access into the containment vessel is through a flange that secures the top head to the vessel body.  
The flange is closed by eight 3/8-inbolts of A 286 alloy fabricated to the Aerospace Material 
Specification (AMS) 5726.  Tightening these bolts to 45 foot-pounds torque drives opposing knife 
edges on the cover and vessel body flanges into a copper gasket forming a metal to-metal seal.  The 
copper gasket is 0.20 cm (0.080 in) thick made to ASTM B 152 H01 temper (quarter hard).  Outside 
the copper gasket is a silicone O-ring.  A port to the space between the copper gasket and the 
silicone O-ring enables leak testing of the copper gasket.  

Also providing access to the containment vessel is a NUPRO bellows valve that is part of the 
containment boundary.  The valve is used to fill the containment vessel with helium for leak testing 
and to sample the containment vessel.  This fill valve is of 316 stainless steel.  The fill valve is located 
at the center of the removable top head and is welded to the top head and to a valve chamber that 
protects the fill valve.  This protective valve chamber is a two-piece cylindrical enclosure. The lower 
half is welded to the top head and the valve.  The upper half of the valve chamber is screwed to the 
lower half and sealed with an O-ring of ethylene propylene elastomer, ASTM D 2000 
M3BA708A14B13F17.  The protective valve chamber may be sampled through another NUPRO 
bellows valve that is welded to its lower half.  

The internal cavity available for carrying the storage vessel is 25.4 cm (10 in) diameter by 78.7 cm 
(31 in) long.  The internal cavity is lined by an aluminum tube.  The annular space between the 
aluminum tube and the containment vessel wall is filled with 0.05 g/cc (3.4lb/ft3) aluminum 
honeycomb to absorb the impact of the storage vessel.  The space between the ends of the 
internal cavity and both heads is also filled with 12.7 cm (5.0 in) thick cylindrical disks of 
aluminum honeycomb.  Aluminum or stainless steel disks ~1.27 cm (~0.5 in) thick are required at 
both ends of the internal cavity to distribute an impact load over the entire surface of the 
cylindrical honeycomb disks. 

(3) Drawings: 

The UC-609 package is constructed in accordance with Lawrence Livermore National Laboratory 
Drawing Numbers: 

AAA92-102223, Rev. OE - Shipping Container Assembly 
AAA75-113083, Rev. OG - Containment Vessel Assembly 
AAA91-109841, Rev. OB - Containment Vessel Cover Assembly 
AAA77-104161, Rev. OC - Container Insulation Cover Assembly 
AAA91-107485, Rev. OC - Drum Assembly 
AAA91-109803, Rev. OA - Valve Assembly 
AAA77-104603, Rev. OE -Identification Plate 
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(b) Contents: 

(1) Type and Form of Radioactive Material: 

Tritium in the form of gas, tritiated water, or metal tritides, contained in a storage vessel. 

(2) Maximum Quantity of Material per Package: 

Not more than 100 grams of tritium with the decay heat not to exceed 32 watts. 

(c) Conditions: 

(1) The UC-609 package shall be used and maintained to the requirements specified in Chapters 7, 
8, and 9 of the SARP. 

(2) Aluminum or stainless steel load distributing disks 25.08 ± 0.08 cm (9.875 ± 0.03 in) diameter and 
at least 1.27 cm (0.5 in) thick shall be fixed to either end of the contents. 

(3) The maximum weight of the contents (storage vessel with its appurtenances and the load 
distributing disks) shall not exceed 54.4 kg (120 Ib).  

(4) The length of the contents and load distributing disks shall not be less than 0.48 cm (0.188 in) 
shorter than the nominal 79 cm (31 in) length of the cavity.  The diameter of the contents shall not 
be more than the diameter of the load distributing disks nor less than 0.48 cm (0.188 in) smaller 
than the diameter of the load distributing disks. 

(5) The storage vessel shall be in a form to allow evacuation of the containment vessel to 21 kPa 
(3 psia). 

(6) The storage vessel shall be in a form to allow pressurization of the containment vessel to 760 kPa 
(110 psig). 

(7) The O2 content shall be less than 5% by volume of the gas in the containment vessel. 

(8) Contents that can cause chemical or galvanic reactions with the containment boundary are not allowed. 

(9) The maximum internal pressure of the containment vessel shall not exceed 760 kPa gauge at 
145°C (110 psig at 293°F) including the contributions of any tritium chemical form that vaporizes 
or solid carrier that generates a vapor pressure as well as the fixed gases in the containment and 
storage vessels. 

(10) If the package is not shipped within one year of loading, the internal pressure of the containment 
vessel shall be redetermined to account for the decay of tritium into helium. 

(11) The UC-609 package containing tritium in storage vessels may be shipped non-exclusive use by 
all modes of transportation. 

(12) Previous revisions of this certificate may be used until May 31, 2012. 
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Model No. UC-609 Shipping Package 
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Containment Vessel Cover 
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