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Overview 

•  Purpose 
•  Structure of S&T Plan 
•  SRLs 
•  Site specific research 
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WASTEFORM EVOLUTION
- VITRIFIED HLW 33

(1a) Groundwater Dissolution Studies on Simulant 
Magnox / Blend Glasses

4 5(2a) Effect of Iron Based Materials and Radiation Damage on the Dissolution 
Behaviour of Simulant HLW Glasses

3 (1b) Comparison Between Low Temperature Groundwater Studies (RWMD) and 
High-Temperature DI Water Studies (by Sellafield Ltd.) on Simulant Glasses

4

4MACOTE (Activity 
298) 

5(2b) Exposure of Inactive HLW Glass at MACOTE URL Experiment

WASTEFORM EVOLUTION
- SPENT FUEL

3 3(5a) Scoping Dissolution Studies on 
AGR Fuel in Oxic Conditions

3 4(6a) Dissolution Studies on AGR Fuels in Anoxic Conditions

3 3
(5b) Scoping Studies on SimFuel to Understand 

Dissolution Behaviour of AGR fuel

3 (5c) Review of SF Cladding Degradation under 
Post-closure Conditions

3(5d) Scoping Dissolution Studies of Historic Fuels (WAGR)

Site Specific
Validation

4 5(7a) Further Dissolution Studies on AGR Fuel

3 4(6b) Further Work on SimFuel to Understand Dissolution Behaviour of Spent Fuel

1 2 2 3(8a) Review of Research 
Needs for Exotic Spent 

Fuel

(8b) Scoping Studies on Dissolution Behaviour of Exotic 
Fuels

(8c) Further Studies on Dissolution Behaviour of Exotic Spent Fuel

EXTERNAL LINK: CESSATION 
OF MAGNOX REPROCESSING

WASTEFORM 
EVOLUTION

4

(1c) Groundwater Dissolution Studies on Simulant POCO Glasses
3 4

3

4 5(7b) Further Dissolution Studies on PWR FuelEXTERNAL LINK: INTERNATIONAL 
WORK ON LWR FUELS

3

2 3 3 3(9a) Review of Research 
Needs for Un-reprocessed 

Magnox Fuel

(9b) Scoping Studies on Dissolution Behaviour of Un-
reprocessed Magnox Fuel
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(9c) Further Studies on 
Dissolution Behaviour 

of Un-reprocessed 
Magnox Fuel

CEMENT BASED 
WASTEFORMS FOR ILW
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EXTERNAL LINK: SLC 
HYDRIDE RESEARCH

6(12b) Studies of the Impact of Uranium Hydride 
Formation in Cements
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INTERNAL LINK: STATUS 
OF LOC PROCESS
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(14a) Definition of 
Further Research Needs 
for Expansive Processes

4 4(15a) Review Research 
Needs for Polymeric 

WasteformsEXTERNAL LINK: OUTPUT FROM 
SLC/NDA DIRECT RESEARCH

Further Work 
to be Defined

POLYMER BASED 
WASTEFORMS FOR ILW

4 (12a) Corrosion Studies of Uranium Hydride in Cement 5

Finish 
Dec ‘25

Finish 
Dec ‘23

EC FIRST Nuclides: Dissolution 
Behaviour of High Burn-up LWR Fuels
REDUPP: Spent Fuel Long-term 
Evolution
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Purpose of S&T Plan 

The term “research” includes all activities designed to enhance our knowledge 
base, including work on the specification, concepts, design development and 
improvements to safety and environmental assessments. 
 
The S&T Plan will: 
 
• Detail our current views on the nature and timing of RWMD’s future generic 
research and development activities.  

• It is intended that this will provide opportunities for dialogue and involvement of 
interested parties in the development of our knowledge base for the safe 
geological disposal of radioactive waste.  

Following site identification the plan will be rigorously reviewed and updated. 
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Structure of  
S&T Plan 
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Task Sheet Information 
•  Task number  – a unique identifier 
•  PBS descriptors 
•  Background  

  (‘How important or significant is this topic area?’ & ‘How urgent is the 
task?’)  

•  Research Need  
  (‘What is our ‘knowledge gap’? & ‘What is the driver for the R&D?’) 

•  Internal ‘Customer’ or End-User 
•  Research Objective  

  (‘What do we need to know by when?’)  
•  Short Title  
•  Scope  

  (‘What do we need to do to fill the knowledge gap?’)  
•  SRL® at Task Start; SRL® at Task End; Target SRL®  
•  End point  
•  Further Information  
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Long-term Graphic 
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WPAP - IMPACT ACCIDENT 
METHODOLOGIES & 
CRITERIA

WPAP - IMPACT ACCIDENT 
RELEASE FRACTION DATA

3 6
(266) Develop, Refine & Document Holistic Impact Methodology

2 2 (259) Revise Volatility & Group 
Various Package Types

4 (267) Develop Methodologies for Scaling Release 
Fraction Data for Varying Drop Heights

6

WASTE PACKAGE ACCIDENT 
PERFORMANCE (WPAP)

2 6(263) Impact Accident - Behaviour and Properties of 
Containers and Wasteforms

3 6(264) Performance of Aged Packages 
– Effect of Ageing

5 6
(265) Impact Thresholds Below 
Which Release will not Occur

5 6 (268) Prepare Impact 
Performance Data Set

4 6

(261) Development of Improved ILW Package Models (FEA), 
Including Credit for Design Features (e.g. Capping Grout) and 
Containment by the SWTC During Transport

4 6 (262) Derivation of ab initio Release Fraction Values for 
3m3 Drum, MBGWS Box and Corner-Lifting 3m3 Box

WPAP - FIRE ACCIDENT 
METHODOLOGIES & 
CRITERIA

WPAP - FIRE ACCIDENT 
RELEASE FRACTION DATA

WPAP - COMBINED FAULT 
ACCIDENT METHODOLOGIES 
& CRITERIA

WPAP - COMBINED FAULT  
ACCIDENT RELEASE 
FRACTION DATA

3 4 (259) Revise Volatility & 
Package Type Groups

4 5

(270a) Development of Fire 
Release Fractions

6 6
(271) Methodology for use of Analogy 
to Other Waste Package Types

4 6
(274) Derivation of Temperature Thresholds Below Which 

Release will not Occur

3 3
(273) Fire Performance 
of Aged Packages 3 4

(373) Evaluation of RFs from Aged 
Samples

4 6

(275) Methodology for Scaling Release 
Fraction Data for Different Fire Scenarios

4 6
(276a) Revision of Release Fractions 
for Volatility Group 1 Radionuclides

4 6
(277) Methodology for Determining Release Fractions in Combined 

Fault Accidents and Identification of Modifying Mechanisms

6 6 (278) Review and Revision of RF Data 
in Combined Fault Accident Scenarios

6 6
(272a) Derivation of a Reference Data 

Set for Fire Accident Scenarios

4 6
(276b) Derivation of Fire Release Fractions 
for Packages Within the SWTC

4 6 (276c) Update to Standard Reference Report for 
Fire Release Fractions (Bush & Harris Report)

Input to Waste Package 
Disposability Assessments

No further
research planned

No further
research planned

No further
research planned

No further
research planned

No further
research planned

3 4 (NEW) Releases Following 
DCIC Depressurisation

3 4

(NEW) Investigation the Possibility of Spontaneous 
Ignition of Hydrogen Arising from Depressurisation

4 5 (NEW) Review of DCIC Pressurisation

No further
research planned

4 5
(270b) Development of 
Improved ILW Package 
Models for Fire Analysis

6 6 (272b) Effect of Re-heating 
on Vitrified Waste

1 3

(NEW) Consideration of 
Effect of CENO-Spheres 

on Package Impact 
Performance

2 3

(NEW) Consideration of the Effect of Voidage / 
Shrinkage in Waste Packages on Impact 

Performance 4

(NEW) Investigation of the Effect of Voidage / Shrinkage in 
Waste Packages on Impact Performance

No further
research planned

4

No further
research planned

(NEW) Investigation of Effect of CENO-
Spheres on Package Impact 

Performance
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SRLs 
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Little	
  or	
  no	
  confidence	
  in	
  making	
  predictions,	
  but	
  possible	
  to	
  identify	
  physical	
  	
  /	
  chemical	
  
processes	
  that	
  need	
  to	
  be	
  understood	
  and	
  where	
  expertise	
  has	
  to	
  be	
  established.

This	
  SRL	
  therefore	
  IDENTIFIES	
  THE	
  UNCERTAINTY

The	
  potential	
  physical	
  processes	
  have	
  been	
  assessed,	
  but	
  we	
  require	
  exploratory	
  research	
  
to	
  confirm	
  the	
  controlling	
  processes.	
  Predictions	
  require	
  assumptions	
  of	
  both	
  the	
  

controlling	
  processes	
  and	
  detailed	
  parameters.
This	
  SRL	
  therefore	
  IDENTIFIES	
  THE	
  CONTROLLING	
  PROCESSES

Controlling	
  physical	
  processes	
  have	
  been	
  identified	
  but	
  major	
  assumptions	
  required	
  
to	
  make	
  predictions	
  for	
  parameters	
  of	
  interest.	
  However,	
  the	
  research	
  required	
  to	
  

justify	
  such	
  assumptions	
  can	
  be	
  specified	
  and	
  it	
  is	
  possible	
  to	
  detail	
  an	
  R&D	
  
programme	
  to	
  move	
  up	
  SRLs.

This	
  SRL	
  therefore	
  	
  DEFINES	
  THE	
  RESEARCH	
  REQUIREMENT.	
  

Following	
  successful	
  research	
  there	
  is	
  a	
  good	
  understanding	
  of	
  the	
  
controlling	
  physical	
  and	
  chemical	
  processes,	
  but	
  major	
  elements	
  require	
  

further	
  research	
  to	
  reduce	
  uncertainty.
This	
  SRL	
  therefore	
  QUANTIFIES	
  THE	
  UNCERTAINTY.

A	
  good	
  understanding	
  of	
  the	
  controlling	
  physical	
  and	
  chemical	
  
processes	
  has	
  been	
  attained,	
  however	
  further	
  R&D	
  is	
  required	
  in	
  
order	
  to	
  validate	
  the	
  understanding	
  in	
  the	
  real	
  environment.

This	
  SRL	
  therefore	
  VALIDATES	
  THE	
  UNDERSTANDING

Although	
  understanding	
  is	
  well	
  developed	
  there	
  are	
  
still	
  minor	
  judgements	
  required	
  to	
  make	
  predictions	
  
to	
  extend	
  the	
  validity	
  to	
  regions	
  not	
  covered	
  by	
  the	
  

underlying	
  data.
This	
  SRL	
  therefore	
  APPLIES	
  THE	
  UNDERSTANDING

1

2

3

4

5

Scientific	
  Readiness	
  Levels

6 ESTABLISHED

MATURE	
  
– NEEDS	
  SUPPORT

MATURE	
  
– NEEDS	
  UNDERPINNING

JUDGEMENTAL

EXPLORATORY

EMERGING	
   ISSUE

•  Assessment 
and Comparison 

of Scientific 
Maturity 
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Transition to Site-specific Research 

8 

Once a potential site (or sites) is identified the focus of the work will transition 
in three ways: 
 
•  The emphasis of our research will focus on developing the underpinning 
science of concepts, designs and safety/environmental assessments specific 
to the site or sites in question. 

•  Where appropriate, the scope of those research activities currently 
identified in the generic programme will be tailored to the site or sites in 
question.  

•  A range of site specific research tasks will be developed, aimed at: 
- Optimisation of the disposal concept and designs against the host 
geology; 
- Reflecting the real environment in the disposal system safety case.  
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Summary 
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•  Simple access to our thinking 

•  Tool to assist in dialogue 

•  Use of NNL developed SRLs. 

•  Provides detailed information of needs, objectives and 
indicative scope 

•  Potential to support impact statements 
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Thank you 
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RWMD Bibliography:  
http://www.nda.gov.uk/documents/biblio/search.cfm 
 
Any questions: 
Jonathan.martin@nda.gov.uk 


