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1. Introduction 
 

The International Atomic Energy Agency (IAEA) 
has conducted a co-ordinated research project on 
improvement of Safety Assessment Methodologies 
for Near Surface Disposal (ISAM) and the final 
report was published in 2003. In the final report, the 
vault test case is assumed that there are no valuable 
resources in or near site [1]. However, globally, the 
amount of recycled steel using scrap metal accounts 
for about 30% of steel production every year and the 
price of many scrap metals increases compared to 
historical averages [2]. That is, the disposed metal 
itself can be considered as a valuable resource and 
the potential of recycling cannot be excluded if the 
material is drilled or excavated by inadvertent human 
intrusion (IHI). Therefore, this study aims at 
reviewing if the practice to screen the disposed metal 
recycling out of the potential IHI scenarios can be 
justified. 
 

2. International Human Intrusion Scenario 
 

Table 1 shows the human intrusion scenarios 
considered in the post-closure safety assessment of 
previous studies or actual disposal facilities. 

 

Table 1. IHI Scenarios considered in safety cases for LILW 
disposal facilities 

Disposal facility 
(Organization 
or nation) 

Human intrusion Scenarios 

Hypothetical 
(IAEA) 

Dwelling construction, Dwelling 
residence, Road construction 

Hypothetical 
(OECD/NEA) 

House construction, Road 
construction, Residential, 

Agricultural 

Hanford 
(US) 

Drilling, Post-drilling, Excavation, 
Post-excavation, Residential 

garden, Farming 
Barnwell 

(US) Construction, Agriculture 

Drigg 
(UK) 

Borehole drilling, Trial pit 
excavation, Laboratory analysis, 

Construction, Occupancy, 
Smallholding,  Informal 

scavenging, Organized material 
recovery 

 
(FR) playgrounds 

El Cabril 
(ES) 

Construction, Residential, 
Residential Agriculture 

Wolsung 
(KR) 

Drilling, Residence, Well 
development 

 
The IAEA has suggested that the recycling of 

disposed materials is a phenomena relevant to safety 
assessment of near surface disposal facilities and that 

drill bit may entice future human intrusion. However, 
as shown in Table 1, most of the IHI scenarios that 
have been considered in safety assessments of 
previous studies and actual disposal facilities do not 
include the possibility of recycling metal waste. 

 

For Drigg disposal facilities in the UK, 'organized 
material recovery' scenario was considered to be 
included in occupancy events because recovered 
metals could be sent to a foundry for smelting, which 
would lead to dilution of the contamination prior to 
re-use and contamination may be discovered on 
receipt of recovered metals at a foundry, in which 
case appropriate protective measures would be taken. 
However, exclusion of the could not be justified 
because the effectiveness of modern monitoring 
system for smelting facilities would not be 
guaranteed in the future. 
 
3. Assessment Framework for Metal Recycling 
 

The IAEA has conducted research for determining 
internationally agreed principles for exemption can be 
applied in the case of recycle and reuse. To permit a 
more detailed assessment of the potential radiation 
doses from the recycle of contaminated or activated 
steel, the general recycle steps is shown in Fig. 1 [3]. 
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Fig. 1. The metal recycling step proposed by the IAEA. 

 

There are 30 scenarios for each worker and public 
at each step of metal waste recycling considered in 
the study. However, the following items are excluded, 
so additional consideration is required. 

- Consideration should be given to the radiation 
effects about drilling or excavation worker and 
on-site resident. 

- Partitioning of elements occurs by ingot, slag, 
dust, and volatile during smelting process and the 
partitioning factor for each by-product differs by 
element. Therefore, consideration should be given 
to distribution to determine the concentration of 
radionuclides. 

- The range of elements distributed to the dust 
presented in previous studies is from 0% to 100%, 
so the radioactivity concentration can be 
increased up to 90.91 times [4]. Therefore, 
additional consideration should be given to the 
baghouse processor excluded from the IAEA 
study. 

 
4. Conclusion 

 
It was shown that exclusion of recycling of 

disposed metal wastes by IHI without appropriate 
deliberation would not be justified through literature 
review. Therefore, more detailed and quantitative 
studies are to be conducted in order to determine the 
need for additional consideration of potential 
recycling of disposed metal waste in IHI safety 
assessment and devise optimized measures for 

minimizing the likelihood and potential consequence 
from the scenario. 
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