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UK Civil Nuclear Remediation

Restoration of the UK’s civil nuclear legacy sites
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« NDA's mission: Deliver safe,
sustainable and publicly acceptable
solutions to the challenge of nuclear
clean up and waste management

* The NDA is responsible forthe
clean-up forthe UK’s 17 oldestcivil
nuclear sites

* Soonto expand with inclusion of
the UK’s AGR fleet

» Specificmandate to considerthe e~ =
social impact of the end of mission une

» Specificrequirements to consider
and consult with interested and
affected parties
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What is the Aim?

Remove the hazard. Release from Regulation. Regenerate and Reuse.

Design, Defueling and Tran ition F nal Stage of

Construction from Operationsto ~ Decommissioning ~ Decommissionin : ;
and Operation Decomm\sso ing and Clean up B eyo n d af ety
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Typical lifecycle

Understanding Value
+ Capital sale of land

*  Employment

* Natural capital

Key regulatory
ilestones
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g Liability Nuclear third party liability General law ° DemOhtlon mate r|a|S. Not eve rythl ng |S WaSte.
;z Nuclear Safety and Security (Licensee must apply to ONR to surrender Nuclear Site Licence B Oth CO m me rCi al and no n CO m me rCi al Val ue
% Envlrcnrvnema\ Permitting g ) — ) ° Ame nity

Conventional Health and Safety |

+ Confidence
* Reuse for other national strategic requirements.
E.g. low carbon energy

Understanding Detriment
* Holistic health and safety

*  Environmental Cost

* Nuisance to communities

+ Capital Cost of projects
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Site End State - UK

The condition to which the site (land, structures and infrastructure)
will be taken at the end of the decommissioning process

* It Must be:
» Safe
 Sustainable
 Publicly Acceptable

» Enable beneficial reuse as early as possible

» Controls may be used to protect people and the environment from
residual hazards where necessary

» Assumptions at this stage due to future uncertainty. Enough to set
direction and focus future work




Optimisation

Decision Making — A Holistic Approach — Practical Application of Sustainability

Is th I d luti fe? . .
> S‘ﬁﬁffacxv;‘;‘if..Tn%';i%féz‘%th:’kiﬂﬂ‘é;iifdio.ogm. HMG Policy Consultation:
protection). | L . ,

| | “We want sustainability to be hard wired into
What is the balance between controls, physical state . g . .
and next use. thinking on the management of radioactive
substances and how nuclear
decommissioning is carried out”

What is the optimal pace and priority of doing the work

Is the solution optimal in the broadest sense? (taking
account of all sources of risk and of lifecycle impacts on
environment, society and economy)
. optimal waste management Controls
Environmental benefits vs detriments of doing the work
Social Value
Circular Economy
The importance of non radiological and conventional risks

NDA as developed a Value Framework to define these

factors Physical
State
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Decision making on Multi Facility Complex Sites

Application of acomponent approach

OFFICIAL * How do you eat an elephant?

@Dpunreay
waionorDaueaykey | @ ldentify discrete facilities, installations disposals, part of

components and balance .
site

* Rank preferred assumptions. The best for the individual
may not be on site balance

» “key components “ will be those that influence the rest
of site

Decommissioning Site End State
completed achieved
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Optimisation for a National Endeavour

Holistic Evaluation — Nationwide application of Sustainability

* Land Value Varies (commercial, social, habitat,
value to strategic development)

+ Differing community requirements

Hunterston A

+ Different political and legislative regimes Chapelcréss
» Different environmental sensitivities (aquifers, Selickd T
coastal erosion, etc.)
Wylfa ~
. . . . Trawsfynydd
* Regional needs may drive different local solutions : =
Berkeley ® Sizewell A
Oldbury .l Bradwell
LT ! Dungeness A

Winfrith T
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An iterative and adaptive process

Managing uncertainty and change control of decisions

Increasing confidence in input data
(fewer input assumptions required)

* In some cases evaluation is decades before
delivery Input data

» There will be changes over time to:
« Understanding of site condition
* Requirement for land reuse Policy; erategy and
- Policy on sustainable waste management S
* View of interested and affected parties
« Social and political landscapes

Existing physical state

Agreed

Refinement and evaluation of end state

options repeated as necessary Site End State

Social context \
\

Credible delivery
solutions

» At early stages there is no right answer only an end
state assumptlon Increasing confidence in end state assumptions

(fewer contingency options retained)
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Identifying preferred options and

managing new ones

Less work
Maybe less cost

Less disruption
Released Later

e

Option Option Option
Credibility Test

Is it safe?

Is it legal?

Preferred option test

Ranking of options based on
sustainability and stakeholder

values?
O¥on

On
0.
A

Iterative Review
Have things changed?
Is it still the right thing to

do?
op¥en | !

Olon

New Opti0|!1

More work N9

More cost _ ""-
More disruption ‘
Released sooner -"
Option Option Option Option Option
|AEA Guidance File Download (iaea.org
NEA Guidance in development Nuclear
Energy Agency (NEA) - Decommissioning
complex and legacy sites (oecd-nea.org)
Option Option Option Option Option
Feasibility from ‘_\%‘3‘*:\?? ’ Sustainability Values from

technical and
scientific studies

Factors from NDA  Stakeholder

Value Framework consultation

Op]on

options repeated as necessary

Refinement and evaluation of end state

&5&

Preferred options and credible boundaries
may change with emerging science and
changes in society’s preferences
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New Option




Change Control

Managing Strategic Uncertainties, Confidence and Assumptions though long delivery times

What uncertainty is reasonable?
So what? » Confidence of strategic

Does it matter? assumptions
* Tolerance thresholds

* Uncertainty amplitude
Fuel Decommissioning juteuins afe Eng State Next Use * Is it material
] Facility 1 | =] T—;F Facilityd] [ = | .
: e — : +  What other assumptions
Faciliy2 | [ =) ﬁ - JI does this affect
Reactor ilit ‘ < ‘ Fa\.iﬁiﬁ ‘ \ and | © [&
= Complent : — « parcel 2] 3. 2 * Where do we need to focus
= Faci | Facilityh N(E E
D) - | . - < = 7 work?
%) 5 Facilitys = Component .| ~|& « || 2% 8
§ ﬂ— = "e ? . %, *  What level pf programme
(o ility 6 2 - o . .
i (| 7 3N E\ fisk is acceptable
not needed for o Facility 7 < Component = N i
" decom (Foci ™~ LFec b i Gt +  Planning for events and
operations g 9 Y 1R 3 e - - -
|Faciig@l | T |Faciity8l _— B later intervention
Offsite Land m % Cm‘ent T — —
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Conclusions

What is safe vs. What is optimal

Land remediation is framed by what is safe. An environmental safety
case must be made.

Optimisation and the consideration of controls is more than radiological
protection:

Environmental cost

Worker and public safety from operations

Social value

Reuse of materials and assets (circular economy)
Intergenerational equity

Good record keeping will be essential

Proactive change control should be established early to proportionately
manage uncertainty



Making a difference
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