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Objectives

Input new National Programma 

radioactive waste management

• Radioactive waste streams 

analysis

• Future developments, including

decommissioning waste

• Options for (further) 

minimisation of radioactive

waste.



Radioactive waste 

management in NL

• ‘NORM’ waste considered

radioactive waste

• Generation of waste shall be

minimised

• Minimal storage on site

• Released waste subject to

conventional waste 

legislation



NORM waste: Management 

routes based on activity

concentration

• Low:  ‘NORM waste’: Landfill

• Higher: COVRA

• Exempted: Conventional waste

Radioactive waste 

management in NL

* K-40 ten times higher



NORM waste: Management 

routes based on activity

concentration

• Activity concentration limits 

linked to exemption limits

• Implementation 2013/59/ 

Euratom: new exemption limits

• COVRA-route for bulk 

quantities not desirable

Radioactive waste 

management in NL

* K-40 ten times higher



NORM waste: Management 

routes based on activity

concentration

• Higher specific conditional 

clearance levels for landill,     

for specific NORM wastes

Radioactive waste 

management in NL

* K-40 ten times higher



Radioactive waste 

management in NL

(non-exempted) NORM-

residues:

• Decontamination

• Other processing

• Recycling (specific clearance?)



Radioactive waste 

management in NL

Exempted NORM-material: 
Conventional waste management 
hierarchy

‘Circular economy’ in 2050



Approach

Radioactive waste management 

routes:

1. Waste generation (+ on site 

management)

2. (Processing by external

companies)

3. Final destination

Waste
generator

Final 
destination

(Processing)



Approach

‘Forward’

1. Who are waste generators?

2. What do they generate?

1. Regular

2. Decommissioning inventory

3. What is the destination?

- List of companies holding 
license or registration

- Assigned to ‘sectors’

- Licenses
- Registrations
- Application 

documents
- Annual reports
- Interviews

Waste
generator



Approach

‘Forward’

1. Who are waste generators?

2. What do they generate?

1. Regular

2. Decommissioning inventory

3. What is the destination?

Waste
generator



Approach

‘Backwards’

1. What are final destinations?

2. What is received?

3. Who was the generator?
- Annual reports
- Interviews
- National 

conventional 
waste registry

Final 
destination



Approach

‘Backwards’

1. What are final destinations?

2. What is received?

3. Who was the generator?

Fictive data

Final 
destination



Approach

‘External processing’:

Processing of radioactive materials

• Cleared materials: management as 

conventional waste

• Radioactive waste: to landfill or 

COVRA

(Processing)

- Annual reports
- Interviews



Results

For each sector

1. Number of generators

2. Most important waste types

3. Waste characteristics

4. Total average annual quantities

(Mg and GBq) in 2018-2020

5. Management routes

6. (Decommissioning inventory)

7. (options for minimisation)

Waste
generator

Final 
destination

(Processing)
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Conclusions

NORM-waste streams

• 97,5% of total mass annual 
Dutch radioactive waste 
generation in 2018-2020
• Residues ≠ radioactive waste!

• (Depleted uranium considered
‘nuclear’)

• <0,001% of activity

• 15% of total (residues + 
waste) mass is processed

Pigment
production

Steel
production

Phosphorus

Zircon

Depleted
uranium

Annual radioactive waste generation 2018-2020



Conclusions

Decommissioning inventory
(NORM)

• Infrastructure oil and 
gasproduction (on shore and 
offshore)

• Natural gas grid

• Pigment and steel production 
plant

• Former catalyst production 
site



Conclusions

Recycling?

• For some waste streams 
recycling may be technically
feasible

• Challenges:
• Business case

• Public acceptance

• Legal aspects



Conclusions

Some issues…

• Data (availability, formats, 
confidentiallity, etc.)

• More structural monitoring of 
waste streams?

• Radioactive waste or residue?

• Complex legislation

• Graded approach?



Take home 

messages

• Volume Dutch radioactive
waste generation determined
by NORM waste. Activity 
share negligble

• Substantial decommissioning 
inventory

• Structural waste stream 
monitoring to be developed

• Minimisation technically
feasible, but challenging



• Ministry of Infastructure and Public 
Works (funding)

• Autority Nuclear Safety and Radiation
protection

• Rijkswaterstaat
• Stralingsupport B.V.
• Radiatco
• N.V. Afvalzorg Holding
• Mineralz B.V.
• BMT Europe
• Cleanstream B.V.
• Geothermie Nederland
• Tata Steel Nederland
• Tronox B.V.
• And many others…

Thank you!

martijn.van.der.schaaf@rivm.nl


