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Over 80 delegates representing academia, the geoscience community, the supply chain and 
non-Governmental Organisations attended Radioactive Waste Management Limited (RWM)’s 
National Geological Screening Technical meeting at the Geological Society, London, on 30th 
September 2014.  
 
The aim of the event was to raise awareness of the National Geological Screening Exercise 
and to gain feedback from interested parties. 
 
The White Paper “Implementing Geological Disposal,” published in July this year, tasked 
RWM to carry out this desk based screening exercise to review existing information on the 
geology of the UK in order to develop and apply appropriate guidance. The work will be 
reviewed by an Independent Review Panel. 

 
The purpose of the event for RWM to introduce a range of stakeholders to the national 
geological screening exercise at the outset and gain some initial feedback from them early in 
RWM’s development of its thinking.  
 
The event was independently chaired by Professor John Loughhead, Executive Director of the 
UK Energy Research Centre. He set out the agenda for the day, introduced the speakers and 
managed the questions and answers session. 
 

Morning session 
Bruce Cairns, Head of Geological Disposal at the Department of 
Energy and Climate Change presented Government Policy and the 
initial tasks set out in the “Implementing Geological Disposal” White 
Paper that will be undertaken by DECC and RWM. 
 
He covered: 
 
 UK’s nuclear history and previous waste management 

programmes; 
 The types of waste requiring geological disposal and a 

description of how a geological disposal facility would work; 
and 

 An overview of possible timescales in GDF programmes based 
on international experience  
 

Bruce made it clear that a GDF is a highly engineered facility. He stressed that the various 
engineered barriers work together with the geosphere to isolate the radioactivity from people 
and the environment.  
 
He went on to explain how Government had listened to the views expressed by respondents 
to the Call for Evidence and Consultation. A desire for some sort of National Geological 
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Screening Exercise was clearly expressed by many respondents to the consultation and was 
taken on board in developing the new White Paper. See Appendix A for presentation slides. 

 
RWM’s Siting Director, Adam 
Dawson set out the objectives 
of the National Geological 
Screening Exercise stressing 
that stakeholder input was vital 
in its development. He focussed 
on: 
 
 What the National 

Geological Screening 
Exercise will do and what it 
will not do; 

 An outline of the initial 
actions and timing for the 
key activities; and, 

 Communication and 
stakeholder engagement on 
the outputs. 

 
He said safety was the key to everything and national geological screening takes into account 
the likely requirements of any future safety case. It would rely on existing information. There is 
significant knowledge of how rocks have evolved over geological time and how they are likely 
to behave in the future. This helps to build public confidence in the long term security of a 
geological disposal facility. See Appendix B for presentation slides. 

 

Professor Neil Chapman, of University of Sheffield and MCM International, presented the 
international experiences of screening in a geological disposal facility siting process. He 
covered: 
 
 The questions that international geological disposal facility programmes have asked 

themselves; 
 National experiences in: Sweden, Finland, Switzerland, Canada, Japan and Italy; and, 
 His personal observations on the international and UK approaches. 
 
He outlined how other countries had approached implementing geological disposal differently 
and the ongoing programmes of work. There is no such thing as the ‘best site’ but one that is 
both socially acceptable and can adequately provide the necessary safety and security 
functions. See Appendix C for presentation slides. 

 

Nic Bilham, Director of Policy and Communications at the Geological Society spoke on the 
involvement of his society in the GDF siting programme. This included: 
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 The Geological Society’s broad spectrum of membership in the UK and internationally; 
 Initial thoughts on establishing the Independent Review Panel; and 
 Other roles for the Geological Society in the process. 
 
He said the Independent Review Panel could be made up of experts from the UK and abroad 
and possibly from a wide range of relevant scientific backgrounds. Some may be involved in 
the nuclear sector, others may have no involvement. The panel would answer to DECC and 
not the Geological Society. See Appendix D for presentation slides. 

The morning session concluded with questions from the floor and answers from the morning’s 
speakers. The questions covered: 
 

• What a geological disposal facility might look like? 
• Whether there is a model that can be adopted from elsewhere? 
• What the wastes are for disposal? 
• Whether the public are aware of how the geological and engineered barriers work 

together? 
• How the Geological Society can involve all its constituent groups? 
• How much it will all cost including intrusive geological investigations?  

 

Afternoon session 
The afternoon session opened with a presentation by Gerard Bruno, Unit Head Radioactive 
Waste and Spent Fuel Management, at the International Atomic Energy Agency who set out: 
 

• the IAEA guidelines related to the disposal of radioactive waste including elements on 
the siting of geological disposal facilities 

• site selection processes 
• potential future involvement and roles for IAEA in the UK process 

 
He emphasised that geology is not the only thing to be considered in the site selection 
process. He also stressed the objective in a siting process is not to necessarily look for there 
is no ‘best site’ but to select one or several good enough  site which will contribute to be able 
demonstrating and ensuring that the disposal facility is safe. to make a safety case. Political, 
social and other factors are also important in site selection. He said the IAEA is ready to assist 
would like to be involved in the UK process. They could also offer peer review services to 
assist.  
 

RWM’s Post-closure Safety Manager, Lucy Bailey, concluded the presentations setting out: 
 
 RWM’s multi-barrier approach and generic Safety Case 
 post-closure safety 
 the geosphere safety functions 
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She stressed how challenging the long time scales are and how confidence in the safety of 
the facility in the light of its evolution and external factors like climate change is critical. The 
host rock may provide a physical barrier but it is combined with the engineered barriers to 
isolate the waste. See Appendix F for presentation slides. 

Panel discussion 
The panel discussion was 
introduced and chaired by 
RWM’s Chief Geologist, 
Professor Bruce Yardley and 
featuring leading academics and 
industry representatives.  
 
The panel was made up of:  
• Dr Andrew Howard, British 

Geological Survey 
• Dr Adrian Bath, Intellisci Ltd 
• Dr Tony Bachelor, 

Geoscience Ltd 
• Dr Roddy Muir, Midland 

Valley Exploration 
 
Each gave a brief summary of 
their subject areas which 
included: geological attributes, 
hydrogeological attributes, 
geochemical attributes, 
geomechanical attributes and 
structural geology. 
 
Contributions from the audience included suggestions on sources of geological and 
engineering information in the UK and abroad, the geological challenges in finding a site, 
hydrogeological data, the availability of industry (e.g. oil and gas and mining) data and the 
amount of information that is needed for initial, national screening as opposed to detailed 
consideration of individual sites. 
 
The closing comments were by RWM’s GDF Siting Director – Operations, Peter McDonald 
who thanked the delegates for their contributions, stressed that this was the beginning of a 
dialogue and provided contact details for delegates and others to submit their views or 
information they consider may be relevant to the screening process. He also said that RWM 
was committed to running other events, including for non-technical audiences and details 
would be available shortly.    
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Further information 
Delegates also had an opportunity to attend a demonstration of the British Geological 
Survey’s GB 3D system during lunch and at the end of the formal proceedings. 

The proceedings from the event were filmed and made available online via YouTube.  
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Appendix A - Presentation by Bruce Cairns, Head of 
Geological Disposal at the Department of Energy and 
Climate Change  
  

 
 
 



Implementing Geological 

Disposal 

Geological disposal policy and new white paper.   

 

Bruce Cairns 

 

Department of Energy and Climate Change 



UK Nuclear History 
UK has been a “nuclear nation” since the late 

1940s 

• Early work in support of weapons 

programme  

• World’s first commercial nuclear power 

station  

• Waste management and cleaning up sites 

were not priorities. 
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Types of waste for geological disposal 

HLW – High Level Waste 

ILW – Intermediate Level Waste 

Small amounts of LLW – Low Level 

Waste 

Spent Fuel 

Plutonium? 

Uranium? 

3  DECC policy background 



Where is the waste 

stored? 

4 

 

 

30+ sites around the UK 
 

 

DECC policy background 

 



Managing waste: what’s happened so far? 

• Recognised since 1970s that we need a long term 

plan to manage our waste. 

• Nirex work in 1980s-90s 

• Then an independent body “CoRWM” considered 

every possible option including firing into space, 

under icecaps and simply continuing to store at the 

surface. 

• Geological disposal seen as best approach. 

• Led to 2008 White Paper. 

• Interest from Cumbria but this siting process 

stopped in 2013. 
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• Highly engineered 

• Up to 1000 m deep 

• Safe 

• Secure 

• Environmentally sound 

Geological Disposal 

 

DECC policy background 

 



Geological disposal – surface facilities 
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Timescales – how long will it take 

8 

US WIPP  - operational since 2001 work commenced 1974 

Finland  - siting began in 1983 facility to be operational ~ 2020 

Sweden  - expression of interest in 1992, facility by ~ 2023 

France   - siting began 1993 facility to be operational ~2025 

Belgium  - facility planned to be operational in ~ 2040 

Switzerland  - facility planned to be operational in ~ 2040 

China      - facility anticipated ~ 2050 
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Learning lessons 

9 

• Government remains committed to geological disposal 

• Confident that overarching programme is sound and new nuclear build 

can continue 

• Reflected on experience of the process to date 

• Held a Call for Evidence in May/June 2013 

• Consultation on revised siting process launched 12 September 2013 

 

DECC policy background 

 



New White Paper 

The White Paper takes into consideration what 

we’ve heard and describes a two year process 

that will: 

- Provide more information about geology 

- Clarify the planning process for a geological 

disposal facility 

- Answer important questions of detail about 

community representation and investment 

All of this is will happen before formal discussions 

between interested communities and the 

developer begin.   
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Making it happen 
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Land use Planning 

The GDF will be made a ‘nationally significant 

infrastructure project’ in law.   

DECC will also bring forward a National Policy 

Statement and Appraisal of Sustainability for public 

consultation. 

The Planning Inspectorate will examine the eventual 

development consent application before recommending 

to the Secretary of State whether or not to grant 

development consent.  

As part of this process, the developer is obliged to 

consult various bodies – including the local community. 

12 
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Working with communities 

Establishing a new “Community Representation Working 
Group” to engage further on the detail of community 
representation and decision making. 
 
There will be early community investment but detailed 
mechanisms still to be determined. 
 
There will be access to independent 3rd party advice on 
technical issues. 
 
There will be a requirement for a positive test of public 
support before a GDF can be built. 

13 
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National Geological Screening 
RWM will carry out a national geological screening 

exercise. 

It will consider what level of information is already 

available about geology at depth across the 

country. 

Engage with people on the reality of how much 

this can help in early identification of potential for 

siting a safe GDF. 

Information will be used in the safety case for a 

GDF and will help the developer engage with 

interested communities on the prospects for 

development in their area.   

14 
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Independent review panel 

15 

 

DECC policy background 

 

The Geological Society to be responsible for 
overseeing the establishment of an independent 
review panel. 

The remit of the independent review panel will be 
to assess whether: 

• the national geological screening guidance 
developed is technically robust; 

• it can be implemented using the existing 
geological information available; and  

• it provides an appropriate assessment of the 
prospects for developing a robust long-term 
safety case in a range of geological settings to 
accommodate the UK inventory of higher 
activity waste. 
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Appendix B - Presentation by RWM’s Siting Director, Adam 
Dawson  
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National Geological Screening 

Adam Dawson 

 

Geological Disposal Facility Siting Director 

RWM 
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White Paper 

• This national geological screening exercise will provide information to 

help answer questions about potential geological suitability for GDF 

development across the country. It will not select sites and it will not 

replace the statutory planning and regulatory processes that will 

continue to apply to a development of this nature. 

 

• This exercise will first consider openly what aspects of geology should 

be considered in producing national, high level screening guidance, 

using existing geological information and based on the requirements of 

the generic GDF safety cases.  

 

• The high level guidance will then be applied across the country, to bring 

together high level geological information relevant to the GDF safety 

cases. 
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RWM objective of screening (1) 

The objectives of the National Geological Screening exercise are: 

 

• to produce authoritative geological information in an accessible 

form, in order to assist RWM in engaging communities across the 

country on early questions of their geological potential to host a 

GDF; and  

 

• to do so in a suitably open and transparent manner that builds 

confidence in RWM as the developer.  

3 
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RWM objective of screening (2) 

This exercise will not: 

 

• definitively rule all areas as either ‘suitable’ or ‘unsuitable’; 

• select individual sites; or 

• replace the statutory planning and regulatory processes that will 

continue to apply to a development of this nature. 
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Geological screening and community engagement 

Engagement 

Area-specific 
“community” 
engagement by RWM, 
starting in 2016 

Possible questions 
How the screening programme helps 

answer the questions 

“Is the geology good 
enough to build a GDF 
safely in this area?” 

“How long will it take 
you to tell me if there 
are reasonable 
prospects of safely 
building a GDF around 
here?” 

“What would you do to 
find out if there really 
are reasonable 
prospects?” 

“How do I know that 
what you are telling me 
is credible?” 

Locates and shows potential host rocks (e.g. 
crystalline, clay, evaporite) in the area 
Gathers available information about the 
occurrence of deep groundwater in the 
area  
Locates and shows potential mineral 
resources in this area 

Describes the process we went through to 
get the information, including how it was 
verified.  Identifies sources of data 

Identifies the likely programme of technical 
work appropriate to answering the 
questions that would arise for the area 

Establishes how much is already known 
about the geology in the area 
Identifies the geological factors that would 
have to be investigated to make a decision 
about the prospects for the area 



Radioactive Waste Management Limited 

Outline approach initial actions  

6 
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National Geological Screening – timing of 

key activities  

• Launch of the national geological screening exercise    

– September 2014 

– National geological screening technical event 30th September 

• Development of draft screening guidance  

– October 2014 - February 2015 

• Independent Review of guidance by Geological Society Panel   

– March - April 2015 

• Update of draft screening guidance  

– May – June 2015 

• Public consultation on draft screening guidance  

– July – October 2015 

• Application of screening guidance and development of outputs 

– November 2015 - July 2016 

• Independent Review of application of guidance by Geological Society Panel 

– In parallel with application of screening guidance 
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Communications & Engagement 

2014-15 

• Low key initially 

• Building awareness, understanding and support through 

intermediary groups 

• Researching public attitudes/concerns 

• Developing messaging and materials to address those concerns 

2015-16 

• General media and education activities 

2016 

• Proactively engaging with communities 
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Appendix C - Presentation by Professor Neil Chapman, of 
University of Sheffield and MCM International 
 
  

 
 
 



Methodologies for Geological Disposal 

Neil Chapman 
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Geological Society, London: 30th September 2014 

 



Structure 

  questions that GDF programmes have asked themselves 

  national experiences in relevant countries 
  Sweden 

  Finland 
  Switzerland 

  Canada 

  Japan 
  Italy 

  summary and personal observations 



Methodologies for Geological Disposal 



To screen, or not to screen…. if so, how? 

Screen  
In? 

express 
preferences that 

improve ‘feasibility’ 

Screen 
Out? 

remove clearly 
unsuitable areas….  
…or maybe sites? 

Both? 
 

S-I then S-O? 
S-O then S-I? 
National scale? 

not obvious which 
approach would be 

most effective 

‘Feasibility’ means achievable, licensable, workable….. 

All geological 
environments or 
only for certain 
GDF concepts? 

caverns, tunnels, 
deep boreholes, 

borehole matrices 



What makes a GDF site ‘feasible’? 

  Technical suitability 
  licensable: ease of  building the safety case 
  ‘investigable’ 
  low environmental impact 

  Practical workability 
  accessible 
  constructable 
  operable 
  flexible/adaptable 
  reasonable cost 

  Societal and political acceptability 
  local approval 
  national approval 

 

How much WEIGHT should 
be placed on each of these 

when reaching siting 
decisions…..  and by whom? 

Should we screen only on 
safety case related factors, 
or include others too …or all 

of these factors?  



  a GDF must meet human health and environmental safety 
standards, based on international guidelines 

  ……so, of course, any GDF at any site has to be safe to be 
licensable 

  …could siting make it ‘safer’: …are there ‘degrees of safety’ 
that should feature in site screening? 
  remember: internationally accepted: no such thing as the ‘safest site’ 
  “factors not related to technical safety … may indeed, dominate the 

final site selection, and this is acceptable provided the selected site 
provides an adequate level of safety" (IAEA 1994) 

  So, what is actually done to handle ‘safety’? 

Why is ‘safety’ not an independent factor in screening? 
(1) 



  So ‘Safety’ is not an independent factor in screening, but the ability to make a 
safety case and optimise GDF to reduce impacts should feature 

  The ease of achieving safety and the factors that control it can be tested at a 
conceptual level, before reaching specific site options 

  The ability to optimise GDF design to site conditions can be expressed as a 
screening preference 

Use of Best 
Available 

Technology  BAT For any option that 
emerges, establish a 

site- and concept-
specific safety case that 

can meet regulatory 
standards 

Optimise design, layout, 
depth, engineering etc. 
to make impacts as low 

as reasonably 
achievable (ALARA) 

✓safety can be achieved ✓system can be optimised for safety 

Why is ‘safety’ not an independent factor in screening? 
(2) 

Explaining the last two points clearly is an important 
aspect of any form of screening  



IAEA Network of Centres of Excellence 

Methodologies for Geological Disposal 
The Fundamentals of Geological Disposal  
The Theory and Practice of Underground Rock Facilities 



Sweden: 1970s to 1990 
AKA, Prav, KBS, SKB 
  project always ‘bedrock specific’: basic 

strategy from 1976 to site in Precambrian 
crystalline rocks 

  “study sites” chosen on basis of: 
  flat topography 

  low fracture frequency at exposures 

  widely-space major fracture zones 

  uniform composition and structure 

  low seismic activity 

  documented low flow rates 

  no systematic, nationwide screening, but 
“extensive reconnaissance and general 
assessment” over many years 

  “Taken together, the study sites can be said to 
represent random samples of the majority of the 
geological environments in the Swedish crystalline 
basement that could be of interest…  suitable or 
less suitable sites are not restricted to any particular 
part of the country or geological setting” 



Feasibility Studies: 1992 – 2000 
“…the real work of finding suitable sites… 

began in the autumn of 1991” 

  Acceptance by Municipality Council 
  Feasibility screening questions were 

not just geological and safety case 
based: 
  general prospects for siting a final 

repository in the municipality? 
  actual location with reference to 

geoscientific and societal conditions? 
  how can transportation be arranged? 
  most important environmental and safety 

issues? 
  possible consequences, positive and 

negative, for the environment, the 
economy, tourism and other business 
enterprise in municipality and region? 

  Confined to information that already 
existed – no drilling 



  north v. south? 

  coast v. interior? 

  none of these shown to be 
influential 

  “…bedrock of interest.. exists 
in all counties studied. At the 
same time, there are large 
areas that are probably 
unsuitable”. 

  “…..suitability must be based 
on local conditions…..” 

Systematic nationwide screening 
towards the end of the feasibility studies 

  1995: ‘general siting study’ 
  “supplementary”, county-by-county study in late 1990s 

by SGU (Swedish Geological Survey) 
  both used geological and non-geological factors 

1995 
study 

1998-99 
county 
studies 



Site identification 
1983-1985 

Preliminary site 
characterisation 

1986-1992 

Detailed site 
characterisation 

1993-2000 

More than 100 candidate 
sites identified: exclusionary (GW, population, 

environmental) and desirable (transport, number of 
owners) factors used  

Posiva, Finland 

1999 Decision in Principle 
required supporting 

statements from STUK 
and the community 

Loviisa SF went back to 
Russia until 1994: 

included at late stage 

All sites suitable, but local consent highest in NPP 
sites – an Eurajoki had more space and most of the SF 

‘target areas’: large, tectonically 
stable blocks 

7-8 looked good from direct 
contacts: govt wanted all 
100 published; regulator 
wanted range of geologies 

5 sites with ‘reasonable’ support 
complexity used to reduce to 3 

SIs led to choice of Eurajoki 
in submission for DIP 

1	


2	




1.  1983-1985: initial screening on geological factors 

  initial, fundamental work (1982) to classify Finnish bedrock environments 
and identify factors of relevance to siting 

  Landsat-1 images, aeromagnetic and gravimetric maps to examine 
large-scale pattern of faults and fracture zones 

  areas selected using aerial photos, regional geophysics and large-scale 
geological maps 

  visits to allow more accurate comparative assessments 

  some IAEA factors (topography, seismic activity, erosion) not significant 

  defined several hundred areas with potentially suitable geological 
characteristics: Target Areas: large, tectonically stable blocks with areas 
of 100-200 km2 



2.  Next stage: screening on non-geological factors 

  “Exclusionary” 

  ground water controlled areas 

  population density 

  national environmentally protected areas 

  “Desirable, but not essential” 

  transport links 

  few landowners (preferably one) 

  Reduced to more than 100 areas…. 

  ….then to 7-8 areas, 5 preferred….. 



Switzerland: Site Evaluation 2006 – 2015 

  Political process led by Federal Government 

  Public participation, but no veto 

  Discussion/approval of siting concept 

  Selection/approval of potential Regions 

  Selection/approval of at least two potential sites 

  Site selection for license application 



Initial Nationwide Screening Criteria used by Nagra, 2008 

Formation properties 

Spatial configuration 
Hydraulic isolation 
Geochemistry 
Release pathways 

Long-term stability 

Permanence/reliability of rock properties 
Erosion 
Long-term isolation indicators 
Resource conflicts 

Reliability of 
geological evidence 

Ease of characterisation 
Ease of exploration 
Predictability 

Constructability Rock mechanical characteristics 
Infrastructure and water management requirements 



Suitability for ILW geological 
repository: screening using 8 
broad geological regions 
 
Nagra Siting Study, 2008 

favourable 
to very 
favourable 

unfavourable to 
conditionally 
favourable 

inadequate / 
deficient 



Suitability for HLW/SF geological 
repository: screening using 8 broad 
geological regions 
 
Nagra Siting Study, 2008 



Screening within preferred 
regions: avoiding faults 
 Nagra Siting Study 2008 



OPA sub-crop: thickness at 
depths from 400 - 900 m 

 Nagra Siting Study 2008 



Appropriate 
siting areas 
for HLW/SF 
repository: 

minimum 
requirements 

  
Nagra Siting Study 2008 



Areas with rocks of appropriate 
depth/thickness for HLW/SF 
repository, matching siting 

requirements 
  

Nagra Siting Study 2008 



Areas proposed to government 
for HLW/SF repository 

  
Nagra Siting Study 2008 
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Current Potential Siting Areas HLW and LLW 



•  NWMO initiates siting process with 
broad program to provide 
information, answer questions and 
build awareness among 
Canadians about project and siting 
process 

•  Communities identify their interest 
in learning more, and NWMO 
provides detailed briefing. An initial 
screening is conducted 

•  Screening is thus carried out at 
the community, rather than the 
national level 



Canada: initial community screening criteria 

  available land of sufficient size 

  outside protected areas, heritage sites, provincial/national parks 

  no known groundwater resources at repository depth that could be used for 
drinking, agriculture or industrial uses 

  no economically exploitable natural resources as known today (both of 
above so repository unlikely to be disturbed by future generations) 

  no known geological and hydrogeological characteristics that would prevent 
the site from being safe  

For the last one, sites eventually evaluated on detailed safety functions and 
‘beyond safety’ characteristics: 

  ensuring containment and isolation  

  geologically stable (tectonics, climate…) 
  safe construction, operation and closure 

  human intrusion unlikely 
  geologic conditions can be practically studied  

  transportation route can be identified or developed 



“Example Regions of Potentially 
Suitable Rock Formations…” 

Image: NWMO Adaptive 
Phased Management, 2005 

2009 NWMO study concluded it is 
not possible to EXCLUDE large 

areas – largely because the 
exclusion factors are scale-

dependent and application requires 
site-scale evaluation 



Japan: active tectonics 
•  nationwide exclusion factors 

(volcanoes, active faults) 

•  site-specific exclusion factors 
(proximal volcanism, deformation & 
seismicity, uplift, mineral resources, 
Quaternary sediments) 

•  favourable factors  



Avoidance of direct 
volcanic impacts by 

excluding areas  
within 15 km of volcano 



Site-Specific 
Exclusion 

Factors 

 

Terrace surface 
identified by 
literature surveys 

Sea 

Land 

Coastline 

River 

Volunteer area 

Supplementary Investigation Area 

Active fault identified by 
literature surveys 
(nationwide/site-specific) 

Fault or tectonic line 
identified by 
literature surveys 

Literature 
survey area 

Municipality 
boundary  

Quaternary volcano and 15km 
radius from the centre of 
volcano 

Supplementary  
Investigation Area 

Terrace surface 
identified by 
literature surveys 

Preliminary Investigation Area 



ITM-‐Topaz	  Project	  

MW	  6.5	  –	  7.5	  Return	  Time	  
(years)	  

	  	  	  	  	  	  	  	  	  	   	  <10,000	  	  
	  	  	  	  	  	  	  	  	  	   	  10,000-‐100,000	  	  
	  	  	  	  	  	  	  	  	  	   	  >100,000	  	  
	  

Equal	  Weight	  to	  Proxy	  Models	   Maxima	  



ITM-‐Topaz	  Project	  

High	  
	  Project	  Risk	  

(low	  suitability)	  	  

•  	  anCcipate	  project	  management	  difficulCes	  
•  	  difficult	  to	  make	  credible	  safety	  case	  owing	  to	  tectonic	  hazards	  

Medium	  	  
Project	  Risk	  

(medium	  suitability)	  

•  moderate	  project	  management	  difficulCes	  	  
•  credible	   safety	   case	   possible,	   taking	   tectonic	   hazards	   into	  

account	  
•  possible	   difficulCes	   as	   more	   informaCon	   obtained	   and	   more	  

detailed	  modelling	  is	  undertaken	  

Low	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Project	  Risk	  	  	  	  	  	  	  	  	  	  	  	  	  	  

	  (high	  suitability)	  

•  tectonic	  hazards	  unlikely	  to	  challenge	  building	  a	  safety	  case	  
•  detailed	  characterisaEon	  &	  safety	  assessment	  to	  confirm	  



ITM-‐Topaz	  Project	  

Probability	  of	  a	  7	  km	  
caldera-‐forming	  volcanic	  
event	  within	  the	  next	  

100,000	  years	  
	  

QuanCtaCve	  risk	  contouring	  
intended	  for	  use	  by	  safety	  
assessors,	  but	  could	  also	  be	  

an	  area	  screening	  tool	  

QuanEtaEve	  Risk	  Mapping	  



Investigation Criteria 

•  Secondary volcanic features 
•  Uplift / subsidence 
•  Geological complexity 
•  Endorheic basins 
•  Erosion 
•  Weather / climate 
•  Soil engineering 
•  Hydrogeology 
•  Geochemistry 
•  Habitats / conservation 
•  Agricultural use 
•  Archaeology 
•  Transport infrastructure 
•  Strategic infrastructure 

Italy: SOGIN and the ISPRA criteria (June 2014) 
Near surface LILW repository and long-term HLW storage facility 

Exclusion Criteria 

•  Volcanoes 
•  Seismicity 
•  Faulting 
•  Flood/landslide 
•  Holocene alluvium 
•  Above 700 m.asl 
•  Slope >10% 
•  <5 km from coast; <20 m.asl 
•  Karst 
•  High water table / springs 
•  Protected landscapes 
•  Proximity to residential areas 
•  <1 km from main roads /railways 
•  Underground resources 
•  Hazardous industries / airports 

Proposes use of GIS mapping Any of the above could also lead 
to exclusion 



Summary 

  Sweden: host geological environment ‘given’; rather late-stage national 
screening-out on geology, but potential sites were already identified; screening-
in on non-geological factors led to eventual volunteer communities 

  Finland: host geological environment ‘given’; national screening-in on 
geological structure led to large ‘stable blocks’; screening-in on non-geological 
factors then led to volunteer communities  

  Japan (intended): screening-out on two tectonic factors nationwide, then 
screening-out in more detail at volunteer site scale; then ‘favourable factors’; 
now government wants to move to a ‘preference-led’ approach 

  Switzerland: nationwide screening-in on geological factors, then screening-out 
on (largely) geological factors to refine to small areas 

  Italy: nationwide screening-out on wide range of geological and non-geological 
factors using GIS to find ‘optimal’ areas 

  Canada: limited to certain provinces; nationwide screening probably not 
feasible – ‘example rock formations’ only; screening-in at volunteer community 
scale on range of geological and non-geological factors 



Some personal observations 

  there is no detailed ‘international best practice’ to follow 
  nationwide screening-in across a range of geological environments 

using geological factors has been uncommon (CH) 

  site-scale screening-in on mixed geological and non-geological 
factors is common….. but this is what site selection eventually 
requires anyway 

  nationwide screening-out (exclusion) perhaps can only be applied to 
a few (probably tectonic) factors 

  most screening-out factors are best handled at site scale 

  geological screening factors vary considerably in form, quantification 
and relative importance from country to country 

  most of the examples screened for an established GDF concept or 
variants: matching / optimising concepts to wide geological options 
and considering‘ ‘what could be built where’ has not been tested 
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RWM National Geological Screening 

Technical Event 

 

The role of the Geological Society and the 

Independent Review Panel 

Nic Bilham 

Director of Policy and Communications 

Geological Society of London 



Outline 

• About GSL 

• Past GSL activities 

• The Independent 

Review Panel 

• Other roles for GSL 

 
 



Who are we? 
• Geological Society of 

London, founded in 
1807 by 13 Fellows 

• Now nearly 12,000 
Fellows (members), 
20% overseas in 88 
countries 

• 2,500 chartered 
(professionally 
validated) 

• A learned and 
professional body 
 

GSL overseas 

membership 



About our members 
• Across all areas of 

geoscience 
employment 

• 75% industry, 25% 
academia & 
government 

• GSL is a meeting 
ground between...  

 
 

• ...learned and professional 
• ...academia and industry 
• ...research and application 
 

 



Our strategy 
• January 2007: 

Council approved a 
10-year strategy: 
▫ UK’s public voice for 

geoscience 
▫ Professional support 

and assuring 
standards for the 
benefit of society 

▫ Meetings, 
publications, library 

▫ Education 
 

 
 

Read our strategy at 

www.geolsoc.org.uk/strategy  



GSL ‘science for policy’ activities 

• Provide impartial advice 

on geoscience relevant to 

policy-making and its 

implementation 

• Government consultations 

• Parliamentary inquiries 

• Reports and briefing notes 

• Public meetings 



GSL ‘science for policy’ limitations 

• NOT lobbying 

• NOT advocating 

policy outcomes 

• NOT claiming 

geologists have all 

the answers 

 
• Our Code of Conduct... don’t claim expertise 

in fields other than your own 



GSL and the MRWS programme, 2006-2013 

• Public meetings – Jan 2006, Oct 2008, Feb 2011 

• Responded to consultations 

• CoRWM Working Group round tables 

• Responded to information requests from West 

Cumbria MRWS Partnership 

• Identified individuals to assist with peer review 

etc 

• Research conferences – Cambridge Sep 2010, 

Loughborough Oct 2011, Manchester June 2014 

 



Review of siting process, Jan 2013-July 2014 

• GSL responses to call for evidence and 

consultation – key points... 

▫ Improve geoscience input and 

communication in early stages of siting 

process 

▫ ‘Geosphere functions’, local geology and the 

relationship between these 

▫ Provide geoscientific information to support 

and inform voluntarism and community 

partnership 



Independent Review Panel 

• Panel to review screening guidance 

developed by RWM, and subsequently its 

application 

• Aim and scope of panel to be agreed by GSL 

and DECC 

• GSL to appoint panel members  

• Panel to be established by end 2014 

• Panel to determine its method of working 

• Panel to report to DECC 



Panel membership 

• Will be informed by RWM approach, but will not 
mirror it 

• Members from academia and industry, to 
include those with direct radwaste experience, 
and others with relevant geological expertise 

• Likely to include one or more non-UK members 

• One member might be appointed through an 
open call 

• Initial thinking – suggestions welcome... 

• Membership to be agreed by GSL Council 

 

 



Other GSL roles in the GDF siting process 

• Work with other societies and academies to 

establish a mechanism for access to independent 

expert views 

• Continue to comment on use and communication 

of geoscience in the process 

• Keep our members and wider geoscience 

community informed about the process 

• Help communicate relevant geoscience to non-

geologists 

• Retain our independence and freedom to comment 



Thank you! 

 

Questions? 
 

nic.bilham@geolsoc.org.uk 



 
 
 
National Geological Screening: 
Report from Technical Event 
30 September 2014 

 

 

October 2014 

 
 

Radioactive Waste Management Limited 

Appendix E - Presentation by Gerard Bruno, Unit Head 
Radioactive Waste and Spent Fuel Management, at the 
International Atomic Energy Agency 

 
 
 



IAEA 
International Atomic Energy Agency 

National Geological Screening Technical 

event 

IAEA guidelines on Geological Screening 
 

Gerard Bruno 
IAEA/NSRW 



IAEA 

Introduction 

Geological disposal facility: combination of site and 
engineering – natural and engineered barriers 
 

Basis of development of a geological disposal facility: the 
safety case  
 

Through the safety case: elements important for safety 
highlighted 
 

In any case : A site has to be appropriately selected and 
chosen 
 

Screening and siting process 

2 



IAEA 

Safety Glossary 
Siting: process of selecting a suitable site for a facility, including appropriate 
assessment and definition of the related design bases. 
• for a nuclear installation generally consists of site survey and site 

selection.  
• Site survey : process of identifying candidate sites for a nuclear installation after the 

investigation of a large region and the rejection of unsuitable sites.  
• Site selection: process of assessing the remaining sites by screening and comparing 

them on the basis of safety and other considerations to select one or more preferred 
candidate sites.  
 

• for a repository Siting process is particularly crucial to its long term 
safety; Extensive process, divided into the following stages: 

• — Concept and planning; 
• — Area survey; 
• — Site characterization; 
• — Site confirmation. 



IAEA 

Safety Glossary 

Screening:  
A type of analysis aimed at eliminating from further 
consideration factors that are less significant for protection or 
safety in order to concentrate on the more significant factors. 
This is typically achieved by consideration of very pessimistic 
hypothetical scenarios. 
 
• Screening is usually conducted at an early stage in order to 

narrow the range of factors needing detailed consideration 
in an analysis or assessment. 



IAEA 

IAEA Safety Standards Categories 
 

Fundamental Safety Principles 

Requirements – Legal, Technical, 
& Procedural Safety Imperatives 

Guidance on Best Practice 
to Meet Requirements 

Safety Guides 

Safety Requirements 

Safety Fundamentals 

5 5 

Presenter
Presentation Notes
Reflect international consensus on what constitutes high level of safety for protecting people and environment from harmful effects of ionizing radiation.  IAW IAEA statute to establish Safety Standards to protect health and minimize danger to life and property. Binding for IAEA’s activities, not for the Member States (but may be adopted by them) EXCEPT: operations assisted by the IAEA, and States wishing to enter into project agreements with IAEASF-1  Policy document of the IAEA Safety Standards Series: establishes the fundamental safety objective and principles of protection and safety and conveys basis and rationale for safety standards for those persons at senior levels in government and RBs. Namely Principle 7: Protection of present and future generations. People and the environment, present and future, must be protected against radiation risksSafety Requirements:  establish the requirements that must be met to ensure the protection of people and the environment, facilitate their use by Member States for the establishment, in a harmonized manner, of their national regulatory framework. Safety Guides  provide recommendations and guidance on how to comply with the safety requirements



IAEA 

Safety Standards for Disposal 

6 6 

Revision 
 

DS 477 

Presenter
Presentation Notes




IAEA 

SSr-5 and SSG-14 
• SSR-5: The operator […] shall carry out all the necessary activities 

for site selection and evaluation […] 
 

• SSG-14 is primarily concerned with activities associated with the 
development of geological disposal facilities after a site has been 
selected.  
 

• It should be noted that siting encompasses a range of activities from 
initial conceptual design and site selection through to confirmation of 
the site for construction of a disposal facility.  
 

• Whilst site characterization and site confirmation are addressed in this 
Safety Guide, site selection is not because it includes many aspects 
that are non-technical and specific to the societal context. 
 



IAEA 

4 Stages in the Siting process 



IAEA 

Introduction to siting 
Site selection: investigation of a large region, rejection of unsuitable sites, 
screening and comparison of the remaining sites 

one or more preferred candidate sites are selected. 
 

• Start of a siting process:  
• selection is made of one or more preferred sites on the basis of 

geological setting and with account taken of other factors 
 

• Sociopolitical factors are an important consideration in any 
site selection process 
 

• Decision making in the site selection process: various levels 
of involvement of the public and local communities 
 

Presenter
Presentation Notes
In site selection, one or more preferred candidate sites are selected after the investigation of a large region, the rejection of unsuitable sites and the screening and comparison of the remaining sites.at the start of a siting process, a selection is made of one or more preferred sites on the basis of geological setting and with account taken of other factorsSociopolitical factors are an important consideration in any site selection process (e.g. demographic conditions, transport infrastructure, existing land use).Decision making in the site selection process may involve various levels of involvement of the public and local communities, including the use of veto and volunteerism



IAEA 

Introduction to siting 
Initial stages of site selection:  
 Geological and hydrogeological site specific information 
may be sparse or lacking 
 Available data and expert judgement should be used in 
support of a decision to select one or more candidate site. 
 
• A promising site should display evidence of favourable 

natural containment and isolation characteristics 
 

• evidence needs to be tested in subsequent detailed site 
investigation, characterization and associated safety 
assessment modelling 



IAEA 

Conceptual and planning stage 
Purpose:   
• To develop an overall plan for the site selection process  
• To identify the types of rock and geological formation 
 

Plan should include: 
• Specification and description of general tasks to be performed; 
• Any guidance or criteria adopted for site characteristics; 
• A comprehensive schedule 
• Cost estimates 
• reasons for excluding proposed sites. 

 

At this stage generic design should be developed 
 

Geoscientific criteria used supporting judgements on the potential suitability 
of a site should be developed by the operator, in accordance with national 
regulatory requirements 

 



IAEA 

Area Survey Stage 
Purpose: 
• To identify regions and progressively target areas that may contain 

suitable sites 
 

Generally 2 phases: 
• A regional mapping or investigation phase to identify areas with 

potentially suitable sites 
 Criteria and regulatory requirements to be used for choosing regions  
 Subsequent activities: successively smaller and more suitable areas 
 Allow selection of one or more potential sites 

 

• Screening to select one or more potential sites for further and more 
detailed evaluation 
 Identification of potential sites within the suitable areas 
 Other factors considered than in previous phase (e.g. socio political) 



IAEA 

Site Investigation Stage 
Purpose: 
• Detailed study of one or several potential sites from Area Survey Stage 
• Determine if sites are acceptable esp. from the safety point of view. 
• Information for a preliminary site specific design 

 

• More detailed studies 
• Site reconnaissance and investigations: evidence on actual geological, 

hydrogeological and environmental conditions at the site 
• On-site surface, sub-surface (borehole), laboratory studies 
• Any additional information for selecting: transport, demography, social 
• Acquisition and interpretation 
• Preliminary safety assessment 

 
• Conclusion of the Stage: preferred site or sites identified 



IAEA 

Detailed Site Characterization Stage 
Purpose: 
• Understand the natural features, events and processes at a site (at the 

present time, in the past and potentially in the future)  
• Describe adequately their spatial and temporal extent and variability 

 

Requirement 15: Site characterization for a disposal facility 
• The site for a disposal facility shall be characterized at a level of detail 

sufficient to support a general understanding of both the characteristics 
of the site and how the site will evolve over time. This shall include its 
present condition, its probable natural evolution and possible natural 
events, and also human plans and actions in the vicinity that may affect 
the safety of the facility over the period of interest. […] 
 

• Geology, hydrogeology, geochemistry, future natural changes, events 
resulting from human activities, construction and engineering 
conditions, protection of environment, land use, transport, social factors 
 
 
 



IAEA 

Conclusions 

• Site selection is the starting point of developing a 
geological disposal facility 

• First step of acceptability 
• A site can be chosen for  

• Political reasons,  
• Favourable characteristics,  
• Voluntarism 
• Other 

• Sites can be excluded: criteria to be defined 
 

A good site for a safe disposal facility 



IAEA 

…Thank you for your attention 
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Radioactive Waste Management Limited 

Overview 

• What is the safety case? 

• Environmental safety functions 

• Multi-barrier concept 

• Geosphere safety functions 

• How geological screening can focus our conversations with 

communities on the matters that will be relevant to making a 

safety case 



Radioactive Waste Management Limited 

What do we do? 

3 



Radioactive Waste Management Limited 

What is a safety case? 
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IAEA Safety Standards – Screening 

Guidance 

“A promising site should 

display evidence of favourable 

natural containment and 

isolation characteristics for the 

waste types under 

consideration and should 

provide indications that all 

necessary engineered barriers 

to prevent or retard the 

movement of radionuclides 

from the disposal system to the 

accessible environment can be 

implemented.”  IAEA SSG-14 Appendix I, 

Siting of Geological Disposal Facilities, 2011 

 

 

 

 

5 

 

 
 
 

IAEA Safety Standards 
for protecting people and the environment 

 
 
 
 
 
 
 
 

Geological 

Disposal Facilities for 

Radioactive Waste 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Specific Safety Guide 

No. SSG-14 
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The post-closure safety case 

• Examines long-term, environmental 

safety after the GDF has been sealed 

and closed, no longer any human 

intervention 

• Considers long timescales (hundreds 

of thousands of years) and different 

evolution scenarios 

• Identifies and assesses what is 

important to safety, in terms of 

environmental safety functions: 

– “the various ways in which components 

of the disposal system may contribute 

towards environmental safety, e.g. the 

host rock may provide a physical barrier 

function and may also have chemical 

properties that help to retard the 

migration of radionuclides” – UK GRA definition 

 



Radioactive Waste Management Limited 

Environmental safety functions 

• Isolation 

– Removal of wastes from people and surface environment  

 

• Containment 

– Retaining the radioactivity from the wastes within various parts of 

the disposal facility for as long as required to achieve safety 

 

• Hierarchy of environmental safety functions contribute to isolation 

and containment 

– Provided by different components in a multi-barrier concept 



Radioactive Waste Management Limited 

Generic components 

of a multi-barrier 

disposal concept 

• Wasteform 

• Waste container 

• Local backfill / buffer 

• Mass backfill 

• Geosphere 

• Seals 



Radioactive Waste Management Limited 

Geosphere safety functions 

Geosphere 

Protects the 

GDF 

engineered 

barriers 

Contains 

the wastes 

Isolates the 

waste from 

the surface 

environment 

 

Isolates 

people from 

the wastes - 

shielding 
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