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The NewsSecretary of State Beckett AnnouncesCommitment to Nirex's Independence from Nuclear Industry

July 2003

The News
NIREX Conducts Research 
Into Suitable Sites for 
Radioactive Waste
Disposal
Public Protests At All Sites

1980s

The NewsNIREX Becomes a 
Limited Company:
United Kingdom Nirex Ltd

1985

The News

Nirex Identifies 
Sellafield as Best Site 
for Long Term
Disposal, From a List 
of 13 (Never Made 
Public)

1991

Nirex applies for 
permission to 
build a Rock 
Characterisation
Facility (RCF) in 
Sellafield

1997But...
Government refuses Rock 
Characterisation Facility (RCF) permit in 
Sellafield and calls general election

Here comes the night train carrying the nuclear waste

Terrorism as new risk
9/11 has led to greater attention to terrorist 
threats.  Studies show that reactor buildings 
generally will withstand impact from large 
passenger aircraft, while only the most heavily 
shielded storage buildings would be likely to 
be similarly robust. (Wickham doc page 9)
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The News

Government Announces

Policy on Radioactive

Waste Management:

Storage Leading to 

Disposal

1995

Application to build RCF was rejected for 
conventional planning reasons, but also 
because the site selection process was seen 
as opaque and secretive and the story Nirex 
told less then complete.

Safety standards and regulations
Disposal of radioactive waste is controlled by the Radioactive Substances Act 1993. The
environment agencies have set out the following principles:
- independence of safety from controls:  the continued isolation of the waste from the 
accessible environment shall not depend on actions by future generations to maintain the 
integrity of the system;
- effects in the future:  the predicted impacts on the health of future generations shall not be 
greater than relevant levels of impact that would be acceptable today;
- optimisation:  the radiological detriment to the public should be as low as reasonably
achievable, economic and social factors being taken into account;
- radiological protection standards:  the assesses radiological impact before withdrawal of 
control over the facility should be consistent with source-related and site-related dose 
constraints and, after withdrawal of control, with the risk target.
N/080 page 7

1993

The Daily Times

Latest Monitoring 
Report Reveals 
No leakage from 
Waste Repository

2175

The News

British Nuclear Fuels 
(BNFL) Set Up by HMG 
for Fuel Manufacture, 
Management of Spent 
Fuel, and - Later - 
Reprocessing

1971

The News

Government Owned 
Electricity Companies 

Privatised
British Energy Takes
Over Modern Plants, 

BNFL the Others
1996

The Daily Times

Site Selection 
Process

Around
2008

The Daily Times

Public Inquiry 
Begins on Site 
Selected

2030

The Daily Times
Decision Takento Close Nuclear Waste
Repository

2140

The Daily Times

Nuclear Waste
Repository Closes 

with Moving 
Ceremony at 
Temple Over Site 2150

The Daily Times
New Housing Development on Surface, 50 YearsAfter Closure of Repository

2200

Responsibility Principle
There are differing views on what it means to 'take responsibility' for 
radioactive waste. The nuclear guardianship project argues that to take 
responsibility for the waste it needs to be visible and actively managed by 
each successive generation. There is also some public concern that unless 
there is an active programme of management the waste might be 'out of 
sight, out of mind'.  Nirex argues that for this generation to take 
responsibility for the waste  requires a management option that does not 
impose a burden on future generations and that leaves them with choices in 
the future.  Hence Nirex argues for passive safety and retrievability as a 
responsible option.  PCD 399711 page 15

Responsibility
Principle

Retrievability
Principle

The News

Netherlands Adopts

Retrievability
Principle to Avoid
Irreversible Actions

and Consequences

199?

The News

US Law Demands 

Permanent
Retrievability of 
Radioactive Wastes

199?

Polluter pays principle interpretation
The IAEA has expressed the polluter pays 
principle in this context as follows: ‘the
responsibility of the present generation includes 
developing the technology, constructing and 
operating facilities, and providing a funding 
system, sufficient controls and plans for the 
management of radioactive waste.’ (PCD 399711
page 16

Polluter
Pays

Principle

The News

Canadian Nuclear 
Waste Act
Incorporates Polluter 

Pays Principles into 

National Law

2002

NIREX EARLY HISTORY

NIREX PLAN REJECTED
Nirex's first attempt to solve the disposal problem 
was a major setback for the organization

CHOOSE A SITE AND BUILD IT

THE LONG TERM GOVERNANCE PROCESS

Nirex Document Process
The Generic Documents
The generic documents are the carrier of the concept, updated 
constantly and reissued every two to three years.

Evolution in the concept
The disposal concept changes in response to comment, issues and 
concerns; to the need to maintain compatibility with the technical 
specifications for today’s packaging; and to new knowledge (eg the 
brines)

The Standard Presentation
The standard presentation is the document that pulls everything 
together. ‘Our strategy is to show the standard presentation to as 
many people as possible to get them thinking.’

Urgency to 
speed up the 
reduction of
potential hazard

HMG
Response
to
September
11, 2001

Nirex was set up as a creature 
of  the industry in explicit 
accordance with the polluter
pays principle

2140

URGENT POST 9/11 CONTEXT 
Facility
opens for
operation

Facility full
50 years of care,
maintenance and 
monitoring before
any decision to 
close the facility

Decision to 
close the 
facility

Facility
closes

100 years of ongoing 
'institutional control'
- ie. monitoring, 
maintaining security 
etc

2040 2090 2140 2140 2150 2250National Dialogue 
on criteria for site 
selection, their relative 
weight, the site selection 
process, and the role and 
contract with potential local 
host communities

Identify a small 
number of
potential sites

Detailed site 
investigation - 
boreholes etc.
Dialogue with local 
communities.

Identify
preferred
site(s) and 
conduct

Apply for planning 
permission to 
construct a facility
at the preferred
location.  Public 
Inquiry anticipated.

Start to 
construct
facility

Around 2008 2010 2015
2015 2028 2029 2030

Identify
potentially
suitable
geological areas
in the UK

MYTHOSPHERE

Ethics is about more than health
Historically the primary ethical principle in the management 
of wastes was the need to protect human health.  More 
recently ethical concerns have widened to embrace questions 
of inter-generational and intra-generational equity relating to 
health, the environment and financial considerations.
Wickham doc page 17

And after 9/11 the UK 
has a  new urgency to 
deal with nuclear waste 
stored on the surface

Transparency
Policy:
-- Fostering openness as a core value
-- Listening as well as talking to people
--  Making information readily available
-- Making key decisions in a way that 
allows them to be traced
-- Enabling people to have access to 
and influence on the future work 
programme

A.Lessons Learnt by 
Nirex
There was in previous work:
-- a lack of transparency (too 
much secrecy)
-- a lack of flexibility in the 
concept of waste disposal
-- a lack of independence (too 
much control by the nuclear 
industry)

B.Nirex response
-- New transparency policy 
(retrievable waste)
-- New engineering concept 
incorporating retrievability of 
wastes ("phased disposal") 
-- Change of mission to 
include "public acceptance"

C. The Ethical 
Framework
The waste exists. It is  this 
generation's responsibility 
to manage it. To play its 
part, Nirex need to be 
independent from the 
nuclear industry.

D

E

Articulation of the 
lessons learnt into 3 
broad areas..
Structure: Need right governance 
structure to ensure accountability.
- Institutional framework designed to 
give issues visibility
- Public interest at heart of long-term 
management
- Broad societal involvement

Process: Must be open, 
transparent and accountable
- Clear decision points over long-
term waste management options
- Clarity up-front over how these 
decisions are taken
- Review all technical options
- Open siting process - criteria and 
weightings decided up-front

Behaviour: Be an informed and 
responsive guide, not elite specialist
- Work at stakeholders' speed
- Listen to people who have an 
interest
- Involvement not information
- Add 'preview' to review
- 1998 Transparency initiative

Involving these 
actions...
-- compliance with SEA
-- a stepwise process of 
consultation with the public
-- the newly independent 
organisation

-- open discussion of 
options
-- all the available ones
-- and Nirex's 
recommended option

-- setting up of an 
independent transparency 
panel of outside experts to 
ensure Nirex's compliance 
with its transparency 
objectives

The News
Nirex Learns Its Lessons: AdoptsTransparencyPolicy

1998

The News

Nirex Establishes 
Social Science 
Research Programme 

to Complement Other 

Research

2002

The News
Nirex Meets Quality 
Management Systems 
Standards Set by 
International Standards 
Organisation (ISO 9001)

2000

NIREX'S INTENSIVE LEARNING PHASE
The News

Nirex Launches 
'Phased
Disposal
Concept' (PDC)

2000

The NewsReport of an Internal Nirex Inquiry Placed in Public Domain

2000

New Nirex Information 
Regime
We are transparent.  We publish as 
much as possible. The structure is 
hierarchical, with the brief leaflets at the 
top. You can go as deep as you like.
Our literature is professional, 
businesslike, not glitzy, 'like a well-
thumbed textbook', staid, credible, a 
touch boring.  We look different from the 
industry.
Nirex Approach
We are cautious, conservative, 
thorough, not pessimistic.  We draw on 
a wide range of sources, conduct 
exhaustive literature searches.  We
systematically review options against 
new and accumulated knowledge

Upfront
Management of 

Liabilities of New 
Nuclear Projects

OECD’s ethical principles for waste management
- it should secure an acceptable level of protection for human 
health and the environment, and afford future generations at 
least the level of safety acceptable today;
- those who generate waste should take responsibility for it 
and provide resources for its management in a way that does 
not place undue burdens on future generations;
- waste management strategy should aim at bequeathing a 
passively safe situation that places no reliance on a stable 
societal structure for the foreseeable future or on technological
advance;
- liabilities of waste management should be taken into account 
in undertaking new projects.
Big Dec page 14

No Reliance on 
Future Stable 

Social
Structures

No Reliance on 
Future

Technological
Advance

Health of 
Future

Generations

No Undue 
Burdens on 

Future
Generations

The News

OECD Nuclear Energy 

Agency Sets Out Four 

Principles of Nuclear 

Waste Management

199?

Key
Decision
Point Build

RCF?

Key
Decision
Point Site?

Key
Decision
Point Nirex

Plan?

Key
Decision
Point Close

?

SOCIAL CLIMATE

THE WASTE and 
ITS DANGERS

SCIENCE & 
TECHNOLOGY

Urgency to Create the Bomb

UK GOVERNANCE

Criteria for identifying the best option
‘Identifying a ‘best’ option refers to criteria which rest 
on value judgments as well as scientific evidence….
The basic values which underpin the concern to 
dispose of radioactive waste safely are the values 
put on human life and health, the view that human 
life and health matter.’
 Rawles 2000

Commitment to systematic learning
The step-wise process to decision-making is 
designed specifically to increase the body of 
available knowledge. Adaptive staging seeks, is 
open to and learns from stakeholder input in all 
knowledge areas.
 PCD 442091

ASSUMPTIONS ABOUT THE GOVERNANCE PROCESS
The importance of semantics
“Disposal” seems to imply careless action 
rather than deliberate and careful activity; it is 
seen as irreversible and to preclude the 
possibility of monitoring and remedial action; it 
is seen by the nuclear industry as precluding 
eventual retrieval for reprocessing. ‘Some of 
these misperceptions could be addressed by 
moving away from the use of the word
“disposal” and adopting another term in its 
place, including a restatement of the end 
objective. The objective would be to place the 
waste in a state of “safe-keeping”.
Paper on the importance of semantics, for 
NWMO, by Allan and Fehrenbach

 Ethics Ethical dimensions cannot be avoided
‘Any attempt to decide what should be done with radioactive waste will raise issues
which are essentially ethical or evaluative in nature; and these ethical and evaluative
dimensions cannot be avoided’ :
 Rawles 2000

Science is not value-free
‘The intellectual framework and culture within which science is carried out includes an 
array of value judgments about which questions are worth asking; what counts as data and 
evidence in answering them; what claims can be made from the evidence; how research
should be carried out; what counts as consensus and so on.  In times of controversy,
different scientists will make different value judgments.’
 Rawles 2000

Ethics and values defined
‘Ethical issues are issues about how we ought to live. Values are those things which individuals or societies 
hold to be important and worth pursuing or protecting. The Royal Commission on Environmental Pollution 
has defined values as ‘beliefs, either individual or social, about what is important in life, and thus about the 
ends of objectives which should govern and shape public policies.’
 Rawles 2000

ASSUMPTIONS ABOUT ETHICAL DIMENSIONS

 ETHICS 

Atoms For Peace As Well As War

Rapid Expansion of Nuclear Power

Waste Storage Approaches Call For More Responsible Solutions

From Nuclear Power Generation to Reprocessing

Opposition to Nuclear Weapons Environmentalist Protests

A fifty year legacy at 34 sites around the UK
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Early Realisation of Dangers of Radiation Standards, Specifications, and Letters of Comfort

12
,0

00
 y

ea
rs

O
ne

 m
ill

io
n 

ye
ar

s

12,000+

Nirex Put in Charge of Planning Safe Storage and Disposal Major Stakeholder Involvement 

The nuclear industry is irresponsible, self-interested and greedy

Hubris and punishment of Prometheus

You never know what's going to happenNuclear WinterMelt down

NIMBY

First reactors: Named Pluto after the god of the underworld and Dido who was consumed by flames
Homer Simpson and Mr Burns

The News

Roentgen
Discovers X-Rays: 
Revolution in 
Medicine

1895

pre • cau • tion • ary    prin • ci • ple
1. the precautionary principle was defined at Rio as 
follows: ‘where there are threats of serious or 
irreversible damage, lack of full scientific certainty 
shall not be used as a reason for postponing cost-
effective measures to prevent environmental 
degradation’
       - Big Dec page 36

The News

Rio Conference of All

Nations Adopts
Precautionary Principle 

for Projection of 
Environment

1992

Precautionary
Principle

Nirex’s sustainability principles
- This generation should seek to minimise the burdens it imposes on present and future
generations for the management of radioactive waste;
- The impacts on the human and natural environment of future generations arising 
from the management of radioactive waste should be no greater than those which are
acceptable today;
- Solutions for radioactive waste management should be implemented in a staged or
stepwise manner, extending freedom of choice for future generations;
- In the long term, solutions for radioactive waste management should not rely on the 
institutional stability and resources of future generations to maintain their safety.
Nirex Environmental Policy, 2002

Sustainability
principle

sus • tain • a • bil • ity  prin • ci • ple
1. is defined in the Brundtland Report, 1987 as 
‘satisfying the needs of the present without 
compromising the ability of future generations 
to meet their own needs’. (PCD 399711 page )7

The News

Bruntland Report 

Articulates New 

Principle for Human - 

Environment Relations

1987

Search for Long Term Solutions for the Waste Legacy

EARLY GOVERNANCE APPROACHES

Three Mile Island

Multiple barriers
Successive phases of packaging, emplacement, 
backfilling and repository sealing and closure build up 
a multi-barrier disposal concept (Figure 1.2) that 
makes use of a combination of engineered and 
natural barriers to provide:
• Physical containment by immobilisation and 
packaging of wastes in steel or concrete containers;
• Geological isolation by emplacement of the waste 
packages in vaults excavated deep underground 
within a suitable geological environment;
• Chemical conditioning by backfilling the vaults 
with a cement-based material (the Nirex Reference 
Vault Backfill – NRVB) at a time determined by future 
generations;
• Geological containment achieved by the suitable 
geological environment, after final sealing and 
closure of the repository at a time determined by 
future generations.

PDC is the technically preferred 
option that we think is best.  If 
things go wrong, this is still a 
safer option to cope with 
surprises than any others.  It is 
‘a rational response to 
uncertainty’.

9/11/01

The £11m per annum current operating 
costs of Nirex is marginal in comparison 
with the £1bn costs of the NDA and the 
estimated £85bn of liabilities involved in 
decommissioning existing power 
stations.
  - NDA and Nirex independence briefing

The £11m per annum current operating 
costs of Nirex is marginal in comparison 
with the £1bn costs of the NDA and the 
estimated £85bn of liabilities involved in 
decommissioning existing power 
stations.
  - NDA and Nirex independence briefing

Nirex’s modest operating costs

Statistical modeling
Our model looks at the mean of 1000 runs.
It is an average. There are outliers.  We
can't say other results are impossible - 
they are not.  But averaged over 1000, this 
is our result.
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Emissions of radioactivity peak at 800,000 years

Who will pay for the long-term costs?

Modeling

1,000,000+

The Daily Times

New Ice Age
Arrives on 
Schedule

12,000

The Daily TimesNirex Begins BuildingNuclear WasteRepository
2030

The Daily Times

Nuclear WasteRepository FullCeremony Marks MajorMilestone to Long Process

2090

The Daily TimesUK Begins to Transport WasteFrom All Over Country to 
Repository

2040

OPPOSITION starts if 
CORWM does not do a 
very good job

Need to keep options open
SEA says you must justify the 
option and the location. So there 
must be continual investigation 
of other options all the way 
through to site selection. And we 
will need to investigate more 
than one site (as Sweden is 
doing).

Burdens imposed on future 
generations
As long as the waste is in storage rather than 
disposed of, then it places the following 
potential burdens on future generations:
skills, funds, environmental impacts, health 
impacts, risks. { PCD 399711 page 12}

Cost of site selection process likely to be at least £1bn

Difficult climate in UK for public engagement
- GM nation was a failure;
- Surveys (eg MORI, ERM) reveal public fatigue;
- Public engagement costs money and is always 
under threat; 
- Tension between representative and participative 
democracy still evident and unresolved;
- Public interest in radioactive waste is low – unless 
prompted

Building costs

This is where 
Nuclear Industry 
financial
commitment (to 150 
years) runs out.

2150

Non-radiological
environmental assessment
This will also be needed, once we 
are into site selection.  Hundreds of 
issues not related to radioactivity to 
be considered.

The NewsEU's Strategic EnvironmentalAssessment (SEA) Announced

2001

EU's SEA provides 
new legal 
framework for 
siting and building 
any radioactive 
waste repository

2010

The News

CORWM Reports 
Recommendations
on Nuclear Waste
Disposal

2005

'Unless the most thorough and robust work is 
done to underpin a Governmental policy 
statement, work that would stand the test of time 
and which would withstand the vigorous 
onslaught of in-depth criticism at a future inquiry,
then to put it bluntly and frankly, a policy steer 
from Government is likely to create far more 
problems for Nirex than it resolves.'  (Katkowski 
advice march 2001)

New Nirex Mission
To provide the UK with safe, environmentally sound 
and publicly acceptable options for the long-term 
management of radioactive materials.

New Nirex Approach
The waste exists.  Managing it safely is a social, 
ethical, environmental, economic, scientific and 
technical issue.  It is the responsibility of this 
generation to take decisions and actions to ensure 
its long-term safe management.

New Nirex Strategic Imperatives
‘Coherent concepts’: a range of options thoroughly 
evaluated
‘Acceptance’: acceptance of the concepts through 
dialogue and engagement
‘Resources’: maintain and develop Nirex as an 
effective, efficient and socially responsible 
organisation.

 PCD 442091

'Step-wise process
Step-wise decision-making with the 
possibility of stepping back is 
probably the only way forward in a 
programme which spans over half a 
century or more.   Possibility of 
errors, as well as of design 
improvements, must be accepted, 
and adherence to rigid policies or 
plans would be doomed to fail in 
the end.'

Prof Ragnar Lofstedt, 
King’s College, London

The three indicators of 
legitimacy for an 
institution or a decision 
are equity, competence 
and value for money

Brian Wynne
Lancaster University 

There is more to legitimacy 
including:  independence, 
accountability to the public, 
trustworthiness  (rather than
trust).

Free electricity forever !

Cheap Clean Energy

HMG
Decision
How to 
handle
radioactive
waste

SIGNIFICANT EVENTS

The NewsFollowing Failures, 
Nirex Opts for Long 
Term Disposal at a 
Single Site

1985

The News

DEFRA Launches 
Public Consultation 
Exercise as Part of New 
Initiative - "Managing 
Radioactive Waste
Safely"

2001

The News

HMG Establishes 
Committee on Radioactive 
Waste Management
Will Report by 2005 on Recommended 
Option for Safe, Long Term
Radioactive Waste Management

2003

Widespread Risk and Anxiety Site Maintenance and Monitoring Closure of Site Closure of Site 

It takes one million years for the 
waste to decay to the level of natural 

background radioactivity

Next Ice Age Return to Background Radioactivity 

The Daily Times

Nirex Plan 
Successful
Radioactive Waste Now 
at Background Levels

1.000,000

'The sophisticated 
political processes and 
institutions required to 
develop a credible and 
legitimate strategy for 
nuclear waste 
management have not 
been developed' 

G Jacob quoted in 
National Research 
Council report, 2001

Key
Decision
Point

New
Power
Plants

Key
Decision
Point

New
Power
Plants

How to maintain 
awareness of the 
presence of the 
repository over tens 
of thousands of 
years?

How will society 
take care of the 
waste over the 
long term?

Most long-lived 
human institutions 
based on religious 
ethic: the waste site 
as a shrine?

How to 
communicate
with future 
generations
when langauge 
is only about 40-
100,000 years 
old?

UK energy policy 
- is there a place 
for nuclear?

Intentions for 
future role of Nirex 
and of CORWM

Political climate in 
middle of third 
term

State of world 
affairs, war on 
terror

We need 
corporate
involvement in 
sustainability

Opposition
from green 
groups

Opposition
from local 
community

Opposition
from local 
government

Growing skeptic
is

m
of

sc
ie

nc
eCorporate Social 

Secretive

Untrustworthy

corporations
should think 
about their social 
and
environmental
impacts

Why should we 
trust scientists?

Corporations
should be 
accountable

The News
Einstein Informs 
Roosevelt of Potential 
Nuclear Chain Reaction 
in Uranium Mass
Warns of Possible Manufacturing of 
Bombs from Uranium and Advises
US to Stay in Touch with Research

1939

The NewsIn Germany Otto Hahn and Fritz StrassmanDemonstrateNuclear Fission

1938

The News

August Hiroshima 
and Nagasaki, Japan 
Victims of First 
Nuclear Bombs

The News

Hiroshima and 
Nagasaki, Japan 
Victims of First 
Nuclear Bombs

1945
The NewsFirst Nuclear Reactor-ProducedRadioisotopes for Civilian Use Delivered to the Barnard Cancer Hospital in St. Louis

1946

The NewsWork Begins on Building Two Reactors at Windscale to Produce Weapons Grade Plutonium for UK Nuclear Weapons ProgrammeBuilt on Site of an Old Munitions Factory at Sellafield
1947

The News

International
Atomic Energy 
Authority
Established Under 
UN Auspices

1957

The News

First London to 
Aldermaston
March to Protest 
Against UK 
Nuclear Weapons

1958

The News
Windscale Advanced Gas-
Cooled Reactor Opens
Test for Next Generation 
Reactor to Replace Magnox
First of 9 to be Built In UK 
Between 1962 and 1988

1962

The News
Dounreay Fast Reactor OpensUses Plutonium as Fuel

1959

The News
Civil Fuel-Cycle 
Established In UK
- Uranium Irradiated in Reactors
- Spent Fuel Stored and Cooled in 
H2O Before Transport to Sellafield;
- Spent Fuel Stored at Sellafield for 
Two Years Before Reprocessing;
- Plutonium And Wastes Stored at 
Sellafield

1960s
The News

Limited Test Ban 
Treaty Signed by US 
and Soviet Union
Prohibits Underwater,
Atmospheric, and Outer 
Space Nuclear Tests

1963

The News

Sea Disposal of Low 
And Intermediate Level 
Wastes Is the Norm
Greenpeace Protests and 
Chases Dumping Vessels

1970s

The News

Barrow Action Group 

Forms CORE (Cumbrians 

Opposed to a Radioactive 

Environment) to Protest 

Import of Foreign Fuel for 

Reprocessing
1980

The News

Nuclear Industry Radioactive 

Waste Management Executive 

(NIREX) Set Up at Harwell

Will Research, Develop and 

Operate Radioactive Waste

Disposal Facilities for Nuclear 

Industry
1982

The News
Nirex Explores Elston 
Brickworks and 
Billingham ICI Plants as 
Potential Waste Sites
Public Outcry in Both Places 
Causes ICI to Withdraw 
Billingham Site

1980s

The News

UN Establishes 
Intergovernmental Panel on 

Climate Change to Explore 

Scientific Evidence for 

Global Warming

1988

The NewsFrance Legislates to Find Agreed Way of ManagingRadioactive Wastesby 2006

1991

The News

THORP Opens for 
Fuel
Reprocessing at 
Sellafield

1994

The News
Sellafield Plant for 
Manufacture of 
MOX Fuel Opens
Plutonium Used to Make 
Multi Oxide Fuel

1996

The News
HMG Refuses Planning 
Permission for Underground 
Laboratory (RCF) at 
Sellafield Nirex's Proposed 
Facility to Investigate 
Suitability of Site for Long 
Term Disposal Rejected

1997

The NewsNirex Adopts New Mission Statement Stressing 'Publicly Acceptable' Options for Waste Disposal
2001

The News
IPCC's Third Report 
Concludes ‘New and 
Stronger Evidence That 
Most of Global Warming
Observed in Last Fifty 
Years is Attributable to 
Human Activities’

2001

The News

UK Stockpile of 
Plutonium
Stands at 65 
Tonnes

2000s

The News
UK's Biggest Single 
Yen Earner is 
Reprocessing Spent 
Fuel and Export of 
Mox Fuel

2000s

Nuclear power in the world
Worldwide, as of July 2003, 439 nuclear power 
plants accounted for 16% of the world’s
electricity generation. Another 29 nuclear power 
plants were under construction in India, China, 
Japan and Ukraine. And an additional 25 were 
approved globally including 12 in Japan and 8 in 
South Korea with funds in place to proceed.

- ARQ page 30

2003

The News

Most UK Reactors Over 

40 Years Old and on 

Verge of Closure 

Nuclear Decommissioning 

Agency Managing Safe 

Dismantling of Plants

2000s

The News
UK Nuclear Plant 
Dismantling Expected to 
Cost £xbn Over Coming ? 
Years and Will Generate ? 
Tonnes of Waste [what 
types?] by the Year XXXX

2000s

The News
James Lovelock, 
Originator of Gaia Theory,
Calls for More Nuclear 
Power as Response to 
Threat of Global Warming

2004

The News

No New Nuclear 
Power Plants 
Built for Almost
30 Years

2000s

The News

Growing
Awareness of 
Post-Hiroshima
Radiation Dangers

Post 1945

The NewsDrigg Facility Opens for Storage of Low Level WasteWaste Will Be Containerised 
Aad Put In Concrete VaultWaste Will No Longer Be Put In 
Ditches and Covered In Earth

1957

The News
Dounreay Shaft Becomes Disposal Site for IntermediateLevel WastesShaft Was Access Route for Earth and Rock Removal During Excavation of  Discharge Pipeline

Late 1950s

The News

Waste from Commercial 

Power Generation Now

Treated in Three Ways

- Low Level Waste Stored at Drigg

- Intermediate Level Wastes

Stored in Tanks, Silos and Sheds

- Spent Fuel Reprocessed into 

Uranium, Plutonium and Wastes

1960s

The NewsNew Era of Highly Engineered WasteStorage in AccordanceWith Nirex SpecificationsWastes are Now Conditioned In Situ as They Come Out of Various Processes

1990s

The News
Opening of WIPPDeep Geological Disposal Facility in USA

2000

Nirex develops new approach to 
disposal: reversibility in the 
Phased Disposal Concept (PDC)
The PDC has been developed around a number of phases.  Each 
successive step towards final closure is readily reversible. The
phases are:
- packaging
- surface storage
- transport
- operation of the phased disposal facility
- monitoring
- backfilling
- closure
- post-closure
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The NewsLarge Scale Commercial Nuclear Power Programme23 Magnox and 14 AdvancedGas-cooled Reactors Built Over Two Decades

1970s

The News
HM The Queen Opens 
World’s First Commercial 
Nuclear Power Station at 
Calder Hall, Windscale
Designed to Produce Plutonium 
With Electricity as a By-Product

1956

The News
Royal Commission on 
Environmental
Pollution Established - 
Growing Environmental 
Concerns

1971

The Frankenstein Monster is out again Will we ever be safe over the long run?The genie is out of the bottle - no way to put it back

The News

US Manhattan 

Project Starts Work

on First Nuclear 

Bomb

1942

The News
Three Research Reactors Built at RAF Harwell:  Gleep, Dido and Pluto

1946

The News
First Commercial 
Nuclear Energy 
Electricity Generating 
Plant Opens in 
Pennsylvania

1957

The News
Sellafield B205 Magnox Reprocessing Plant Opens for Reprocessing of Spent Fuel from Magnox Reactors

1964

The News

UK Exports  Magnox 
Power Station Design to 

Japan And Italy
Imports Spent Fuel for 

Reprocessing at Sellafield

Stocks of Separated Plutonium 

Grow

1960s

The NewsUK Government Decides to Build THORP at Sellafield(Thermal Oxide Reprocessing Plant)
Will Provide MOX Fuel (from 
Plutonium Reprocessing) for 
Foreign and Domestic Nuclear 
Energy Programmes

1978

Increasing sensitivity 
about how to deal 
with the waste.

Chernobyl

Nirex has changed but 
looks the same
How do we show that our 
thinking processes have 
changed since 1997?  We
look, and our documents 
look, the same. And people 
suggest we are still 
advocating the ‘deep hole’
solution rejected last time 
around

The News

More Legacy Waste
Accumulates as UK 
Decommissions Its 
Nuclear Power Plants

2010s

The News
First Intermediate Level WasteConditioned At SiteNirex Issues First ‘Letterof Comfort’

1991

Criteria for site selection
‘The criteria for site selection must include 
social, ethical, environmental, scientific and 
technical criteria. They must be discussed 
and agreed nationally through an open and 
transparent process.  It is essential that 
there is agreement on the criteria, their 
relative importance and how they will be 
used before the site selection process 
starts.’ ( PCD 442091}

All decisions are short-term
You cannot ‘bank’ a decision, e.g. 
a political or policy decision, 
because circumstances change 
over the long timescales required 
for implementation.  We have to 
keep researching other options 
even after an apparently 
definitive decision is made.

Nirex faces major challenges ahead 

Limits of not having a site
NIREX investigation of geology is hamstrung 
because we have no site.  Most of the 
specifics/data in our models are from 
Sellafield. That is where most of our £.5bn
research has been done.

Communities’ role as hosts
There are a variety of methods to influence a host site’s decision:
payments (as in France), payment for independent scientific 
expertise (Sweden) local veto or referendum (Sweden and 
Finland).  We need to discuss these approaches and agree an 
acceptable method.  {Fabian doc}

The Siren Voice of Delay
‘Wait for 50 years’ – because of uncertainty,
because we don’t know enough, because we 
can’t reach consensus, and because we 
already have an adequate regime in place.
Government, the nuclear industry and the 
greens might line up behind such a position.
And two of these – government and the 
industry – control NIREX’s purse strings.

Self-
sufficiency
Principle

The News

Proposed EU Directive 

Says States Generating 

Nuclear Power Must 

Manage Wastes Within

Own Boundaries

2003

Transport of wastes seen as 
weakest link
Public consultation shows this is ‘probably
the largest concern expressed…. This
phase [of the PDC] was regarded by the 
public as the weakest link in the chain, 
where both the potential for an accident 
and the potential for widespread damage to 
the human environment were at their 
greatest.’

Pressures of the endgame
‘By the time we have got to 
the building and public 
inquiry stage, it will become 
an engineering problem and 
the science will be forced to 
take a back seat.'

Sellafield’s Suitability
We don’t know if we would ever 
have ended up at Sellafield – we 
might have found it was 
unsuitable.  We could not tell 
without the data, and the RCF 
was never built.

CORWM might fail to satisfy the EU's Strategic 
Environmental Assessment (SEA) directive 
CORWM's decision-making process may be subject to judicial 
review under the SEA at some point in the future. That process, 
and therefore all subsequent work based on their recommendation, 
may be judged inadequate if CORWM fails in its role:
- by missing a critical issue/aspect;
- by starting from scratch and ignoring work already done (eg by 
DEFRA);
- miss DEFRA's previous work/ context
- through lack of expertise, especially in public engagement

The News Radioactivity Clouds Circle Globe AfterMeltdown at Russian Nuclear Plant AtChernobyl
1986

The News
Fire at WindscaleReactor Releases RadioactivityLocal Milk Banned

1957

2030

Pressures of the endgame
‘By the time we have got to 
the building and public 
inquiry stage, it will 
become an engineering 
problem and the science 
will be forced to take a 
back seat.'

Institutional Control - Security and Monitoring 

Evidence of Climate Change - Nuclear Power Comeback?
What constitutes 'safe'?
We follow international guidance on risk 
modeling - which assumes a small, local 
population living above the site, sourcing 
food locally etc. The definition of acceptable 
risk = 1/1,000,000 risk of death of an 
individual per year in an affected population 
(ie close to a site). That is 100 times lower 
than natural background radiation.

Scientific Approaches to risk and safety

The News
UK General ElectionHeld

2005

The
general
public

Government
departments

Labor unions

Contractors

NGOs

The media

Other waste 
producers

Local governments 
(especially those 

close to sites)

Scientific research 
community

Organizations for 
implementing

disposal
State (Provincial) 

governments

National
government

Independent
regulatory bodies

The nuclear 
industry

organisation
Companies

supplying the 
nuclear  industry

International
organizations

Individual nuclear 
industry companies

Governmental task 
forces and 
committees

Foreign
governments

UK
Stakeholders

Community-
based

organisations

Nuclear Communities
Communities which currently store waste 
have special insight into, experience of and 
perspectives on the issues involved, as well 
as reflecting the range of perspectives found 
in the diversity of views around the country.
Nirex therefore regards these communities as 
a particular focus for engagement.

Five timeframes for assessing safety
Nirex considers safety in terms of ‘FEPs’ – that is features, 
events and processes likely to impact safety. They are 
considered over five timeframes:
- Timeframe 1:  the waste container is intact
- Timeframe 2:  the container may have reduced integrity
- Timeframe 3:  the chemical barrier (repository backfill) is in 
place
- Timeframe 4:  the geological barrier is the main barrier
- Timeframe 5:  significant external threats (eg major 
climate change) is the main risk
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The News
International
Research Continues 
Into Fourth 
Generation Nuclear 
Power Plants

2010

The News
Researchers Claim 
Cleaner Nuclear 
Power is Possible
Waste Can Be Treated to 
Make It Less Radioactive

2004

Stakeholder involvement is real.
This is the biggest change since 
1997.  We seek to surface all issues 
and concerns from any quarter and 
respond to them.

Waste transferred to long term repository

Icons used by permission 
Copyright 2004 Nirex

Risk modeling
Radiological risks are assessed against the regulatory target of one in a million per year to 
a representative member of the potentially exposed group at greatest risk. (N/080 page vii}

Risk modeling –channels and timeframes
Nirex models the risks of radionuclides reaching the biosphere from the repository via 
groundwater, gas or by human intrusion (drilling). There are three timescales:
- short term:  up to 100s of years after closure;
- medium term:  between 100s and 1000s of years;
- long term:  times up to 1,000,000 years. (N/080 page 36)

Risk analysis

Social perception of risk
‘Risk messages are interpreted 
socially.  We need to develop a 
sociological dimension to 
capture the relevance that 
social networks play in risk 
assessment’:  Prof Thomas
Webler, Social and 
Environmental Research 

  Big Dec page 11

Human Error
According to the US Environmental Protection Agency
(EPA), human error is responsible for 90% of all 
technological catastrophes; the US Office of Technology
Assessment (OTA) says that more than 60% of 
hazardous materials accidents are the result of human 
error.   Human and institutional problems are ‘likely fairly 
typical of any system in which there are human errors, 
conflicts of interest, desires to save money, and scientists’
overconfidence biases’.
Paper for Canadian NWMO by Kristin Shrader-Frechette, University of Notre 

Social scienceSocial perception of 
risk
Risk communication about 
the future should 
understand that different
individuals have different
perceptions of risk – eg 
fatalists, hierarchists, 
individualists and 
egalitarians:  Health and 
Safety Executive report 

Scale of nuclear waste 
inventory
The total amount of 
radioactive waste is equal 
in size to a football field of 
double decker buses piled 
six high.

The News
Latest Inventory Reveals __ Volume of Radioactive WasteStored at 34 Sites in UK — Increasing at Y% Per Annum

The News

Nuclear
Decommissioning

Agency (NDA) 
Established
Nirex Independence

Confirmed

April 2005

The News

DTI Publishes 
Recommendations
for 'Managing the 
Nuclear Legacy'

2002

Sweden Places 
Wastes in Deep 
Geological Repository 
in Demonstration 
Project

2010

The Daily TimesUS Deep Repository Opens at Yucca Mountain

2010+

'There is no current agreement on 
what principles are important for 
radioactive waste management and 
different groups interpret the same 
principles in different ways.  Further 
work is required to identify an agreed 
list of principles for radioactive waste 
management and a shared 
understanding of how these can be 
implemented.'
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The News

Labour Comes 
to Power in UK 
Election

1997

Decommissioning - Decline of Nuclear Industry

Choose Site and Build It 

Early Scientific Theory and Development

The News

Eisenhower's ‘Atoms

for Peace’ Speech to 

UN Proposes 
Establishment of 

International Atomic

Energy Authority

1953

The News
UK Atomic Energy 
Agency (UKAEA) 
Established to Manage 
UK's Nuclear Programme 
of Research, Industry 
And Weapons

1954

The News
UK Government 
Announces Ten
Year Strategic 
Nuclear Power 
Programme

1955

The NewsGreenpeace and Friends of the Earth Formed

1976

Nuclear weapons could destroy the world Fallout !
Radioactiv i t y !

The News

US National Academy

of Sciences 
Recommends Deep 
Geologic Disposal of 

Radioactive Wastes
from Nuclear Reactors

1956

The News

Department of Environment 

Seeks Site To Dispose High 

Level Waste (Following 

Flowers’ Recommendations)

No Site Chosen - Government 

Decides to Store HLW for 50 

Years - Allow It to Cool Before 

Disposal 1970s

The News

IAEA Rules Out Waste
Disposal at Sea Under 
1972 Convention on The 

Prevention of Marine 
Pollution By Dumping 
of Wastes

1978

The News

Flowers Report (Royal

Commission On Environmental 

Pollution) Says Solution 

Needed for Radioactive 

Waste Problem Before 

Building Any New Power 

Generation Capacity
1976

The NewsPartial Meltdown at US Nuclear Plant at Three Mile Island Pennsylvania Scares Nation and World
1979

The News

House of Lords Report on 

Management of Radioactive 

Waste Concludes That 
Government Should 'Seek to 

Build Public Consensus 

Before Implementing Its 

Chosen Policy' 1999

Strontium 90 This information mural represents the complexity of Nirex’s strategic thinking in considering the safe long term management of radioactive waste. The
mural depicts the breadth of the timescales and the complex interconnections between ethical issues, governance, social climate and many other factors, 
all of which are in play in the Nirex strategy. The mural demonstrates the power of visual analytics to help think through complex issues, and is the most 
ambitious use of the technique yet seen in the practical policy arena anywhere in the world.  For Nirex, the mural is intended to inform present and future 
strategy, management and research work.  For other interested parties it is an invitation to engage and a demonstration that the issues involved in long 
term radioactive waste management are capable of being articulated in all their complexity as a context for effective and legitimate decision-making. The
mural is the result of interviews with senior Nirex managers and advisers, analysis of Nirex documents, a full day workshop at Nirex in summer 2004, and 
numerous subsequent iterations of the draft. The mural is the work of Robert Horn and Graham Leicester, operating under the auspices of the International 
Futures Forum, a group specialising in long term, seemingly intractable challenges to society.  Comments on the mural are very gratefully received by 

Introduction to this Information Mural

Nirex, the British regulatory agency respon-
sible for long term management of radioac-
tive waste, asked the International Futures 
Forum and MacroVU Analytics to develop a 
new way of addressing the question:   

How shall we (our society) think together about 
the responsibility for radioactive material that will 
deteriorate over a 300,000 year period, when 
human beings have only existed for less than 
75,000 years, have had language and the ability 
to reason in an advanced way for less than 
50,000 years, and when the oldest continuous 
human organisations are less then 3,000 years 
old? 

This way of thinking is extremely complex and in-
volves an entire society thinking in concert in novel 
and complex ways. This is a serious, long-term 
issue on which there are multiple perspectives, and 
which requires many actors, publics and processes 
to reach a working consensus in order to make de-
cisions and implement legitimate actions.  Until 
now human societies have relied upon their politi-
cal processes to “think through” these issues.  
This is almost certainly an inadequate way of pro-
ceeding – a lesson that Nirex learned from past ex-
perience. 

The different publics and communities involved 
start from very different framings of the challenge, 
speak different ‘languages’, hold different stan-
dards of proof, etc.  For example, take the question 
‘Is deep disposal safe?’  The criteria for answering 
that question in the affirmative at a political level 
(eg in the House of Commons), at the scientific 
level (e.g. in a refereed journal) and at a psycho-
logical level will be different.  Nirex strategy relies 
on all of these communities arriving at compatible 
answers to this and other questions.

What does it contain? 
Visual analytics provides a tool for addressing 
these aims. Our project produced a 5 x 15 foot in-
formation mural that enables Nirex to view its his-
tory, current decision making environment, and 
plans in one sweeping panorama.  It made visible 
the complex layers of this issue and provides a 
clear diagrammatic description of previous and 
foreseeable deliberations that will be necessary 
to bring all of the stakeholder communities into 
as much consensus as possible.  It made more 
visible how Nirex is thinking about its own think-
ing process.  One outcome of this project was to 
enable Nirex to become more explicit in “thinking 
about the thinking process”so that these insights 
be embedded into the overall Nirex management 
structure.  It enabled the Nirex's strategy and 
thinking to be more visible and transparent both 
within the boundaries of the organization and out-
side it for conversations with stakeholders.

What is this?

How do I get updates & revisions 
and other info-maps in the series?

Portraying Big Context and 
Situational Awareness
Purpose of the Info-Mural
Our client’s Managing Director, in our first meeting told us that 
he had about 60 scientists in Nirex, running around all over 
the UK measuring, digging holes, theorizing, making plans, 
briefing leaders, coordinating with communities, industry, and 
other government agencies about the nuclear waste that had 
accumulated in the country over the past half century.

He then told us that the agency faced an upcoming Blue 
Ribbon Commission the Government had delegated to look at 
how Nirex was handling the UK’s high-level nuclear waste. He 
had a problem, he said, to make sure that the whole organiza-
tion was aligned along the same message and plan.

He said to us:  “I want you to do your thing and show us how 
you think we think.”  I call this a request for Big Context.

The Nirex nuclear waste mural shows The Big Context.

History – Present - Future
The center of the mural sector is called the “Near Present.”  It 
is the decision-making sector.  Decision makers typically look 
a few years back and a few years forward as they face their 
present decisions.  To the left is History.  To the right are the 
planned Future, as well as the anticipated tangle of problems 
anticipated
.
Layers
The entire mural is divided into seven layers.  

The biggest layer is the Governance level.  It is the portrayal of 
the Nirex organization, who are the UK’s agency for managing 
its nuclear waste.  This layer occupies the central – purple – 
area of the mural. It focuses the viewer on the purpose of the 
mural.  It portrays their history, current decision-making 
focus, and the 12-thousand year plan they have devised.

A visual metaphor divides the mural into upper blue sky, and 
layers of “foundations” below.  At the horizon line between 
sky and ground are portrayed events that take place on the 
ground, Chernobyl, Three Mile Island, 9/11 Twin Towers.

Two layers below that is the level that portrays the phenomena 
and events of the physical “Waste Itself.” Just above this is a 
layer of the “Science about the Waste”  And above that “the 
social, political, economic” phenomena and events about the 
Waste.

Up in the sky (in yellow) are the ethical theories and decisions 
the UK and Nirex believe to be relevant to the dealing with the 
waste.

And finally, at the bottom, a layer called “Mythosphere” that 
incorporates the partially conscious, unconscious, and often 
denied fears and concerns about nuclear waste.

Together these sectors and layers form a kind of extended 
matrix organized this time along a time line.  They represent a 
time-based mental model, that is quite hard to contain in one’s 
mind, but provide a mental prosthetic for thinking about very 
complex subjects, particularly for persons who do not devote 
full time to thinking about the subject.

Matrix of Big Context
Big Context is needed for most Intelligence Community prob-
lems. It begins to give some needed structure for very com-
plex wicked problems and social messes.  Time lines and ar-
gumentation maps are not the only platforms for thought for 
Big Context.  Our research has developed a menu of ten or 
more that can be combined in various ways to provide larger 
context.

Robert  E.  Horn
Stanford University
President, MacroVU®, Inc
hornbob@earthlink.net

2004

UK GOVERNANCE

EARLY GOVERNANCE APPROACHES

NIREX EARLY HISTORY

NIREX'S INTENSIVE LEARNING PHASE

URGENT POST 9/11 CONTEXT 

NIREX FACES MAJOR CHALLENGES AHEAD 

How Nirex is thinking about the safe long term 
management of radioactive waste in the UK 2004 NIREX BECOMES INDEPENDENT ORGANISATION

The News
Nirex Staff Cut from 250 to 150, Then 88, Now 67
1997

And...


