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Waste management in the UK

Waste producers

- Manage, treat and package 

wastes

Regulators & Government

- Establish policy and framework

- Produce guidance

Repository operators

- Set Waste Acceptance Criteria 

(WAC)

- Assess suitability of wastes
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UK legacy graphite waste inventory

DRAGON:

- Prototype high temperature helium cooled

- Project involving 13 countries

- Built 1960 – 1964

- Ceased operation: 1975

- Experimental operations and testing of TRISO fuel

- Being decommissioned and wastes being interim stored 

before final disposal

- Relatively small quantities of wastes – low burnup

- Useful learning for an HTGR fleet, but gaps remain

Magnox, AGR and research reactors:

- UK has predominately used graphite 

reactors for research and power production

- All Magnox and research reactors are 

shutdown, all operating AGRs will be 

shutdown in 2030s

- Resulted in a significant graphite legacy 

- Majority of legacy graphite is stored within 

the de-fuelled reactors
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Expected HTGR fuel waste arisings

Fuel cycle

Out of spec 

fuel material 

recycled/re-

used

Point at which not-

practicable to 

recover material 

from out-of-scope 

fuel product

Out-of-scope fuel 

disposal?

DEMO wastes*

FOAK/Fleet wastes

End-of-life spent 

fuel disposal

Failed fuel 

disposal

Failed fuel 

disposal*

End-of-life spent 

fuel disposal*

*DEMO wastes may be different, e.g. lower/higher enrichment, to FOAK/Fleet
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Expected HTGR graphite waste arisings

Graphite 

manufacturing route

Out of spec 

material 

recycled/re-

used

Operational 

graphite wastes, 

disposal and / or 

re-cycle

DEMO wastes*

FOAK/Fleet wastes

Full lifetime 

graphite wastes, 

disposal and / or 

re-cycle

Operational graphite 

wastes, disposal and / 

or re-cycle*

Full lifetime graphite 

wastes, disposal and / or 

re-cycle*

*DEMO wastes may be different, e.g. grade, dose, to FOAK/Fleet

Recycled legacy 

graphite



Novel wastes:

• No route yet for HTGR fuel & reactor graphite disposal in the UK, although similar legacy wastes

• Final fuel disposal form not know e.g. retain/remove block-graphite?

• Expect operational graphite wastes- must demonstrate as ALARA

• Potential re-use/recycle of legacy graphite and HTGR fuel and graphite

• Must demonstrate that there is a credible plan for future disposal of all wastes

• Must avoid wastes with no UK disposal route (i.e. problematic wastes)

Demo:

• Same principles applied to Demonstrator reactor, FOAK and fleet

• Recognise that Demo operator more likely to change material, operating environment etc

• Therefore, wastes produced may be more diverse, but likely smaller overall volumes

• No Demo specific guidance proposed, but UK regulatory approach allows flexibility 

• For example, Demo operator may produce more waste per MW than fleet to generate OPEX

Failed fuel:

• ALARA/WMH seek to avoid failed fuel (and associated secondary wastes and potential releases)

• However, failed fuel is generated, managed and disposed of in the UK from existing reactors

• How will failed fuel be detected and managed in HTGR lifecycle?
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HTGR waste challenges
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