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Well logging sources 

Sealed Radioactive Sources 

• Typically a few cm, up to a 
few tens of cm (although 
housed in larger devices)  

• Widely used (e.g. medicine, 
industry, agriculture, 
research) 

Teletherapy source 

Low energy gamma sources  
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Management Options for Disused 
Sealed Radioactive Sources 

• Re-use/re-purposing 

• Discharge as exempt waste 

• Decay storage 

• Transfer to centralised long-term store 

• Return to manufacturer/country of origin or 
third country, if adequate controls are in place 

• Disposal 
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Disposal of Disused Sealed 
Radioactive Sources 

• DSRS can be disposed to existing/proposed near-
surface or deep radioactive disposal facility 

• Examples from France, Hungary, Romania, Russia, 
Sweden, UK, USA 

• But many countries with DSRS do not have any 
plans for such facilities 

• Some DSRS exceed WAC for near-surface disposal 

• Borehole Disposal Concept might be suitable for 
such countries and DSRS 
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Borehole Disposal Concept 

• Disposal of DSRS in narrow (260 mm) diameter 
boreholes has evolved from a preliminary idea 
to a well-defined concept over last 20 years 

• Evolution supported by a series 
of safety assessments 
investigating key safety features 

• Assessment used to:  
– inform concept design 
– facilitate site-specific 

implementation 
– support licence application 
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Post-closure Safety Assessments 

• Three phases of post-
closure safety assessments 

– 1998-2004: NECSA 
assessments (generic) 

– 2003 onwards: IAEA 
assessments (generic) 

– 2011 onwards: country-
specific assessments (site 
specific) 
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NECSA Assessments 

• Preliminary post-closure safety assessment 
published in 2000 
– disposal of Ra-226 needles at two illustrative sites  
– concept met IAEA safety criteria  
– recommended further work to develop and refine 

the concept 

 
• Subsequent generic assessment: 

– representative inventory of ten radionuclides  
– explored a wide range of: 

• barriers - stainless steel, copper, lead, cement and 
bentonite 

• geospheres – sandstone, clay, granite 
• biospheres - humid, seasonally humid and arid/semi-

arid 
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NECSA Assessments 

• Peer reviewed by an IAEA-convened team of 
international experts in 2005 

• The team concluded: 

– concept was a safe, practical 
and permanent means of 
disposing of DSRS  

– concept likely to be applicable 
for wide range of sources, 
hydrogeologies and climatic 
environments 
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IAEA Assessments 

• NECSA assessments used to inform subsequent 
development of IAEA’s Generic Post-closure safety 
assessment (GSA)  

• GSA considered: 
– expanded set of 31 radionuclides 
– stainless steel and cement barriers  
– range of geosphere conditions 

      

• Following international 
peer review, further 
development of: 
– stainless steel corrosion 

model  
– cement degradation model 
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IAEA Assessments 

Saturated Zone Disposal Unsaturated Zone Disposal 
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IAEA Assessments 

• For most radionuclides, including longer-lived 
radionuclides such as Ra-226, BDC provides 
adequate post-closure safety for the range of 
systems and scenarios evaluated 

 • Even for 
radionuclides 
with half-lives > 
105 y, ~1 TBq can 
be safely 
disposed 
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IAEA Assessments 

• Scope recently extended 
to consider thermal and 
radiolytic effects of 
disposal of high activity 
Co-60 and Cs-137 
sources 

• Activity levels at 
maximum operational 
limit (c. 3000 Ci) would 
be suitable for disposal in 
BDC 
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Country-specific Assessments 

• IAEA GSA has: 
– provided a useful starting point and worked example 

for site-specific work in Ghana, Malaysia and 
Philippines 

– helped identify key waste and site attributes to be 
characterised 

• Assessments show BDC provides appropriate 
post-closure safety for each Member State’s 
DSRSs  

• As a result, licence applications to construct, 
operate and close a disposal borehole are 
currently being prepared in Ghana and Malaysia 
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Country-specific Assessments 

• IAEA supported 
development of scoping 
tool to provide early 
indication of potential 
suitability of site(s) based 
on: 

– site-specific hydrological 
and geochemical 
characteristics  

– country-specific inventory 
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Country-specific Assessments 

• Tool evaluates:  

– containment provided by waste packages in post-
closure period  

 – potential dose 
consequences of any 
releases using 
conservative model 
of radionuclide 
transport 
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Conclusion 

• BDC post-closure safety assessments have 
been undertaken over last 15-20 years  

• Consistent with best international practice 
and IAEA guidance: 
– used structure assessment approach 

– peer reviewed  

– iterative 

• Built confidence in BDC as a safe long-term 
management option for DSRSs at both a 
generic and site-specific level 


