
4.5. Encapsulation of Sealed Sources and Other Solid Low-Level 
Radioactive Wastes 

Encapsulation can mitigate waste dispersion, provide additional shielding to limit 
external radiation, and satisfy the stability requirement of 10 CFR § 61.56(b) and the 
technical requirements for land disposal facilities of 10 CFR § 61.52(a). However, the 
amount of credit allowed for encapsulation should be limited so that extreme measures 
cannot be taken solely for the purposes of lowering the waste classification 

4.5.1. Encapsulation of Sealed Sources 

To limit extremely high-activity point sources in the disposal site that could pose an 
unacceptable risk to an inadvertent intruder, the staff has developed generally 
acceptable values for minimum and maximum encapsulated waste volume and mass, 
nuclide activities, and external radiation levels. These generally acceptable bounding 
conditions are as follows: 

• The minimum solid volume or mass used to encapsulate should be sufficient to make 
handling the radioactive waste by an inadvertent intruder prohibitively difficult. The size 
or weight of the encapsulated radiation source should be large enough to preclude 
movement without the assistance of mechanical equipment. 

• For determining the classification of an encapsulated item (or multiple items in a single 
container), the maximum volume or mass should be 0.2 m3 or 500 kg (approximately 55 
gallon or 1100 pounds). For physically encapsulating a single item, the volumes and 
masses may be larger than 0.2 m3 or 500 kg (approximately 55 gallon or 1,100 pounds) 
to allow for disposal of the item (such as a sealed source) in its shielded housing and/or 
source device. The shape of the final encapsulated package does not have to be a 
cylinder. 

• Multiple items (such as sealed sources) may be encapsulated together in a single 0.2 m3 

(approximately 55 gallon) container, so long as the final encapsulated package meets 
the other criteria described herein. 

 Licensees may use larger volumes for averaging of encapsulated waste previously 
approved by NRC in topical reports, and subject to the use of the process/material 
covered by the report and the specific conditions in the approval. 

4.5.2. Encapsulation of Cartridge Filters and Objects 
  
 Concentration averaging of cartridge filters and objects over the mass and 
volume of the waste and encapsulation agent is permitted so long as the waste to binder 
ratio exceeds 14% and the binder meets the NRC stability criteria cited in the BTP on 
Waste Form.  
  

• The factor of 2 and 10 contraints for mixtures still apply, but the mass and 
volume of the encapsulation binder and the waste may be credited in 
determination of the waste classification. 

• If an unstable binder is used or the waste to binder ratio is less than or equal to 
14%, the mass and volume of the binder cannot be credited in the determination 
of the waste classification. 

• Concentration averaging of encapsulated cartridge filters and objects is 
permitted in container sizes up to  5.7 m3  (200 ft3). 

Other guidance for encapsulation is as follows: 
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• The maximum amount of any radionuclide that should be encapsulated in a single 0.2 
m3  (approximately 55 gallon) disposal container should not cause the average 
concentration in the container to exceed the maximum concentration limits for Class C 
waste, as defined in Tables 1 and 2 of 10 CFR § 61.55, when averaged over the waste 
and the encapsulating media. For example, a Ni-59 source should not exceed 1.5 
terabecquerel (TBq) (40 Ci) and a Pu-239 source should not exceed 1.1 GBq (30 mCi). 

• The maximum gamma-emitting radioactivity (e.g., from Cs-137/Ba-137m, Nb-94 and Co-
60) acceptable for encapsulation is that which would result in a dose rate of less than 0.2 
μSv/hour (hr) (0.02 mrem/hr) on the surface of the encapsulated package after decaying 
for 500 years. Furthermore, the maximum Cs-137/Ba-137m gamma activity acceptable 
for encapsulation in a single disposal package is 266 MBq (7.2 mCi) for Class A 
disposal, 27 GBq (0.72 Ci) for Class B disposal and 4.8 TBq (130 Ci) for Class C 
disposal. The maximum Nb-94 activity acceptable for encapsulation for Class A, B, or C 
disposal is 37 MBq (1 mCi). There is a 5.2 TBq (140 Ci) limit for Class A disposal of Co-
60 and no activity limit for Class B or C disposal of encapsulated Co-60 sources. 

• In all cases in which an item is (or items are) encapsulated, written procedures should 
be established to ensure that the radiation source(s) is reasonably centered within the 
encapsulating media. 


