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Introduction

» Decommissioning waste management is a large topic, so | can't cover everything.
But | hope you find this presentation interesting and useful

= Two main topics today:
1. Brief history of decommissioning and waste management in the UK up to the present day
2. The concept of waste informed decommissioning and the benefits it brings

| do not want to suggest that Japan should do all the same things as the UK. But
there are some good practices and lessons learned (and a few mistakes) that could
be useful to decommissioning and waste management in Japan

| would welcome your comments and questions, because it is always good to talk
and share ideas

You may contact me by email after the presentation if you wish

billLmiller@jacobs.com



1. Brief history of decommissioning and waste
management in the UK up to present today

A complicated journey with many lessons learned




UK nuclear development

UK adopted nuclear power very early and had an extensive
research programme to test different reactor designs

First generation Magnox power reactors built in the late 1950s
and 1960s

— 26 reactors on 11 sites (but each one slightly different)

— Calder Hall, world's first commercial power reactor opened
by the Queen in 1956

Second generation Advanced Gas Cooled reactors (AGR) built

in the 1960s and 1970s

— 14 reactors on 7 sites (but each one slightly different)

Multiple research and development reactors

— Dounreay fast breeder reactor (DFR) first criticality in 1959

— Dounreay prototype fast reactor (PFR) first criticality in 1974

— Winfrith steam generating heavy water reactor (SGHWR) first
criticality in 1967

Plus uranium enrichment and U-metal fuel fabrication facilities




Sellafield

= Sellafield is the largest nuclear
site in Europe with mix of legacy
and operational facilities

= Started nuclear operations in
1947 (reprocessing Magnox fuel)

= Complex site, containing several
early experimental reactors, fuel
reprocessing facilities and old
waste silos

= Site of the Windscale "Pile 1"
reactor that first went critical in
1950 but caught fire in 1957

= More modern reprocessing
facilities (THORP) that closed in
2018, and a vitrification plant
that is still operational




LLW Repository

= Close to Sellafield, this is the UK's only national LLW repository that opened in
1959 (LLWR, previously called "Drigg")

» |t has old disposal "trenches" and modern "vaults"




Early planning for decommissioning

The early reactor development programme meant the
UK had to deal with complex decommissioning
problems before most other countries

By the year 2000:

— 4 Magnox stations (8 reactors) had already closed

— Winfrith experimental reactors stopped in 1990

— Dounreay fast breeder reactors stopped in 1994

All other Magnox reactors planned to close by 2015
In 2002, UK Government published first national

strategy for decommissioning
- "Managing the nuclear legacy. A strategy for action"

Very influential report:
— Government accepted full financial liability

— included first full cost estimate for decommissioning
and waste management

— identified lack of waste disposal capacity and urgent
need for new waste management plan

Managing the
Nuclear Legacy

A strategy for action




2002 cost estimate for decommissioning and waste management

GBP 48 billion
JPY 6,700 billion

(2019 estimate GBP 124 billion)
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covered elsewhere.
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2002 estimates for waste volumes

= Decommissioning LLW volume estimate almost 2 million m3

= But the new vault at LLWR only had capacity for around 250,000 m3 and so would
be full by 2020 - therefore urgent need for new decommissioning waste plan
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New national plan

» [n 2005 the UK Government published the
Energy Act (law) which established the Nuclear
Decommissioning Authority (NDA)

= Objective was to centralise decommissioning of
all the old, legacy sites into one organisation

= Seek to find ways to speed up decommissioning
but also to reduce costs and to solve the
problem of waste disposal (especially for LLW)

= NDA works closely with industry supply chain to
manage the decommissioning sites and to
deliver waste management improvements

Supply Chain
Charter for Nuclear
Decommissioning
Sites Signatory

ND)
b
,J \?'\\‘tl “_,“é “’1\5\\::;

Nuclear
Decommissioning
Authority
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NDA Strategy
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» Government asked NDA to develop a national
decommissioning and waste management
strategy for all sites

* The national decommissioning strategy had
to balance many factors:

— accelerate decommissioning

— provide waste disposal / storage routes

— improve safety and environmental protection
— availability of resources (money, people, skills)
— regulator and stakeholder concerns

» Fixed budget and resource, so they have to
prioritise decommissioning work

» Priority strategic work areas:
— identify highest hazard / risk sites and facilities
— define end-state for every site
— detailed cost and schedule for every site
— develop national waste management plan

INCREASING RISK TO PEOPLE AND THE ENVIRONMENT

Intolerable

- Risk 1s the ovemding
factor in decision-making

— Urgent action is required

Tolerable

— Risk and hazard reduction
are key considerations

— Options appraisal considers
a broad range of factors

Broadly Acceptable

— Driver 18 mission completion

— Options appraisal balances
a broad range of factors
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Strategic priority: risk / hazard reduction

NDA strategic priority is to deal with older,
high hazard facilities

Highest hazard are the legacy waste ponds
and silos at Sellafield

Work now underway to retrieve the waste
solids and sludges

Wastes will be grouted and stored before
geological disposal

12




Strategic priority: define site end-states

= A site end-state and potential

end-use is defined for every
nu Cl.ea r site Current site use / state Site End State Site end use

— new nuclear, industrial park,

nature reserve etc. *. |
= End-state affects the clean-up i /f: el
criteria and requirements | S }
— residual radioactive and
chemical contamination
— which buildings are left & i > B
standing, landscaping ) i
_ . oo, o : . mu&
waste disposal facilities or INTERIN ‘ f ) ooy e Ponred
waste stores on site =
— period of management control Land Quality Management
= This affects: -

— volume and type of waste
— cost and schedule
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Dounreay current condition and future site end-state




Dounreay current condition and future site end-state

& Contract starl date

Active corsasivion TeRIsoNy conticke

“ha Isterim End Point (IER) is 1 lina it which
ES 5 achiewd Tra stz g amng chies ESn

Thw Final End Point «

DOGL mwers Ths CONYAcAnn b pagupeed K tinseny the Son of ‘

deloecining

W' ul FES FES ue port ol Pw suope




Magnox NPPs: low hazard so lower decommissioning priority

= Baseline strategy is to delay final reactor dismantling for around 60 to 85 years.
Care and maintenance strategy.

Defueling Care & Main?enance pare & Final Site
Preparations Maintenance Clearance

Reactors, cooling During this phase The site is This is the last stage
ponds and fuel cells hazards are maintained in a in a site’s lifecycle
containing used fuel reduced, buildings passively safe and with the removal of
are emptied, and the are deplanted and secure state while reactor vessels and
fuel is transferred off-  demolished. Waste radiation levels are building demolition.
site for reprocessing. Is managed and left to decay Sites will be
Redundant plant can maintenance naturally. declassified as

also be removed. requirements nuclear licensed

minimised. sites.
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Magnox decommissioning schedule example — Bradwell site
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Transition to
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Milestones
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2020 2030

2040

2050

BRADWELL
2060 2070

2080

2090

2100 2110

2120

All ILW passively stored

- C&M interim siate achieved

! '

¥, J:;‘-'l G s

Final site clearance commences
b (based on WS = confirmation o
llow)



100 year decommissioning schedule for all NDA sites

ESTATE WIDE
2020 2030 2040 2050 2060 2070 2080 2090 2100 2110 2120
100 i
oy
I
c
@
=]
i
2120: Sellafield / Capenhurst -
Final site clearance achieved
2105: Wyifa - Final site
| clearance achieved
{2101: Oidbury - Final site
|2040: Geological Disposal clearance achieved
Facility becomes available 2097: Dungeness A [ Sizewell
2029: Dounreay - Interim End A - Final site clearance
~ State achieved achieved
"] 2023: First new nuclear power [2085: Chapelcross - Final site
2 station expected to be clearance achieved
2 operational 2092: Bradwell - Final site
_E 2021: Winfrith - Interim End clearance achieved
= State achieved 2090: Hinkley Paint A - Final
2020: Magnox reprocessing 5ite clearance achieved
completed 2083: Trawsfynydd - Final site
2018: THORP reprocessing clearance achieved
completed 2080: Hunterston A - Final site
clearance achieved
2079: Berkeley - Final site
clearance achieved
2064: Harwall - Final site

clearance achieved
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2019 decommissioning cost estimate - GBP 124 billion

Key:

@ Research

@ waste

. Electricity generation
@ sclafield

3

®

' Geological Disposal
Facility (GOF)




What has been achieved so far with decommissioning
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The UK decommissioning strategy has been successful in many ways:

— realistic schedule of work across all sites, and reliable cost estimates

— partnership working with industry has been developed

— lots of preparation work being done e.g. construction of waste stores etc.

— decommissioning work is now progressing on the most hazardous, old facilities
— other sites achieving interim end-states, entering care and maintenance stage
— NDA strategy reviewed every 5 years to reflect new developments

Draft Strategy




But some unintended consequences for waste management

* Some poor waste management decisions:
— waste not well characterised, sorted and segregated
— limited disposal routes or waste acceptance criteria (WAC)
— caused problems for storage and treatment
— wastes disposed as LLW that could have been cleared

» Why this happened:
— often limited integration between decommissioning and
waste management activities

— work planned and performed by separate teams of people
without a common site strategy

— decommissioning contracts and financial incentives did
not support good waste management

= Sometimes the benefits gained by faster
decommissioning were lost due to unexpected extra
costs for additional waste management

= This led to need for improved national approach for
decommissioning waste management

21



2. Waste informed decommissioning

A practical plan to manage all wastes

Total packaged volume of all
Waste Type ;ag:‘gzcit:“"“gaq) waste in stock and due to arise over the
next ~100 years (cubic metres)

Very Low Level Waste | 14 TBq 2,720,000 m?

Intermediate Level
Waste

590,000 TBq 449,000 m?

22



What is waste informed decommissioning ?

= An approach for joint and integrated planning and delivery for both

23

decommissioning and waste management to achieve an optimised outcome

Objectives:

— national scope

— place greater emphasis on waste management and disposal

— decommissioning is not delayed

— no wastes are generated without a management plan

— radioactive waste volumes are reduced and more waste is cleared as non-radioactive
- more management and disposal routes for LLW are available to increase flexibility

— ILW (sludges, resins etc.) can be treated and packaged before a repository is available

=
Q.Tj_:



Important new developments to improve waste management

Change of culture to prioritise waste management and planning
Improved waste characterisation and inventory data

Integrated waste management strategy at every site

New approaches to LLW management to avoid disposal to the LLWR
Disposability assessment to allow ILW to be treated and packaged

kW=

TREATMENT & PACKAGING STORAGE

Integrated Waste Management

Radioactive Waste Strategy




1) Culture change: decommissioning is a waste generation activity

s
Eug)

B0
mrrees
i

-

Packaged radioactive Non-radioactive waste Remediated site
waste for disposal forrecycling for reuse
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1) Culture change: plan backwards — put waste management first

External drivers and constraints (law, policy, requlations, stakeholders, resources etc.)

! ! {
[ et wastestrateqy Gafya procicaybimedoptomassessmen) |

Waste generation $ $ $ $
Operations Pre-disposal
Retrieval, Treatment, : -
Interim

Decommissioning >  sortingand —>| conditioning & —> —
: : storage
segregation packaging Clearance &
— $ | I exemption
Land Remediation

Waste characterisation (sampling, analysis, survey)

l { U

Radionuclide Waste inventory Waste tracking
vector/ DQO development database
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2) Improved waste characterisation and inventory data

27

Waste characterisation is the starting point for planning

Need good quality and comprehensive information:
— radionuclide composition

— material type and chemical composition

— volumes and geometry

— schedule for generation

— uncertainties

|deally characterise buildings before they are
demolished so waste plans can be prepared

Also require confirmation monitoring for clearance,
segregation or to meet waste acceptance criteria

Requires detailed and efficient waste characterisation:

— Jacobs analytical laboratory measures 15,000 waste
samples each year

— laboratory measurements to define radionuclide vector
"fingerprint" and on-site gamma spectrometry

Solid Radioactive Waste

Characterisation Good Practice Guide
(Wood)

Direct Research Portfolio

Purchase Order: NDA015834

Date 29 March 2019

Contractor Ref 207228-DR-02

Issue H Draft 2 (contractor approved)




2) Improved waste characterisation and inventory data
National UK radioactive waste inventory (UKRWI)

= Publicly available information https://ukinventory.nda.gov.uk/

= Reports data for each site at waste stream level

— approximately 1300 separate data sheets

UK Radioactive Waste Inventory Document Lisary | Goezay | Cortact @
Abcast the Inventory About radionttive wast

A The 2016 Inventory

Department for

Business, Energy
& Industrial Strategy

2019 UK Radioactive
Waste Inventory

How are waste
volumes reported

2016 invesiory sepons .

What is the inventory?

The imsendory ts produced every three years. # is 8 snapshot of wastes ard maxersals af &
spochic port m ima, calied tha “stock dato

End ot more
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https://ukinventory.nda.gov.uk/
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WASTE STREAM

2C308 Concrete (Reactor and Non-Reactor) LLW

SITE

SITE OWNER
WASTE CUSTODIAN
WASTE TYPE
WASTE VOLUMES

Stocks:

Future arisings -
Total future arisings:
Total waste volume:

Comment on volumes:

Chapelcross
Nuclear Decommissioning Authority

Magnox Limited

LLW

Reported
At1.42016................... . 0m?
1.4.2089 - 31.3.2095....\... 34903.1 m?

34903.1 m?
34903.1m3

It has been assumed that the whole of the bioshield will be knocked down and disposed of
as LLW. There will be no segregation of waste. Final Dismantling & Site Clearance is

ssumed to commence in 2089. Volumes an en calculated for 85

Uncertainty factors on
volumes:

years after reactor shutdown, i.e. 2089.

Stock (upper): X Arisings (upper) x 1.2
Stock (lower).  x Arisings (lower) x 0.8

Concrete wastes from dismantling of reactors and associate

PHYSICAL CHARACTERISTICS

General description:

Physical components (%vol):
Sealed sources:
Bulk density (t/m?3):

Comment on density:

A wide variety of concrete and reinforced concrete items (reinforcing steel is described in
waste stream 2C307).

Concrete and reinforced concrete (100%), mostly from reactor bioshield.

14

The density is of the waste as cut for packaging assuming 20% in blocks and 80% as
rubble.



30

RADIOACTIVITY

Source:

Uncertainty:

Definition of total alpha
and total beta’gamma:

Measurement of
radicactivities:

Other imformation:

Activation of the conerete and impurities. There may be some contamination.

The values guoted were derived by calculation from available material specifications snd
are indicative of the activities that are expecied. The major source of uncerainly is the
impurity levels.

Total beta’gamma is defined as the sum of the listed activities of all nuclides other than

alpha emitters. All alpha emitters are insignificant.

The specific activities have been estimated using a neutron activation caloulation.

The actvities quoted are those at 85 years after reacior shutdown, e in 20808. There may
be some contamination by Cs137.

Maan radoaciivity, Toanr Mean radicactvity, Togm®
Viasa at Eanids Future Bands Washe at Bands Future Bands
NLCikE 142016  and Code arisings  and Code | Mucide 142046  and Code arsings and Code

H3 27TEDS cc 2 =1 153 B
Be 10 g Ho 163 1.935418 CC 2
Cid g Ho 166m JIEFER cC 2
iCe 144 g Crada B
Pm 145 2] Crasn B
Pm 147 g | Cf2=l B
Sm 147 g Crasz B
sm 151 J4AEDT cc 2 Ciher a
Eu 132 1.91E-06 cCc 2 Ciher big
Euixd 1.03E-08 cc 2 Total a o Q
Eu g Todal b ] J.TIES cC 2

Bands (L\ppar and Lower) Ciode

& afacioraf 1.5 1 Measared aciity

B afaciorof 3 2 Deved acvity ipest estimate)

iC afactor of 10 3 Defved actvity fupper Imit)

0y a fachor of 100 4 Mot

E a3 Tacior of 1000 o Present buil not significam

Mobe:  Biands quantify uncertainty In

mean radoacivity.

£ Llkely %0 be present but not assessed
T Present In significant quanitiies. but not detemined

E Mot expected 1o be present In significant quantity




3) Integrated waste management strategy (IWS) at every site

31

Every site has to develop an IWS that is consistent
with the decommissioning plan and site end-state

And every project has to develop a separate
waste management plan

This is planning tool to identify every waste stream
and plan its management route

Decisions on what, how, where and when to treat,
store and dispose of wastes

— characterisation requirements
- waste management infrastructure (stores etc.)
— estimate of schedule and costs

IWS is essential for effective schedule planning and
cost estimation

SECURITY CLASSIFICATION

OJECT WASTE MANAGEMENT PLAN

ject Name >

< Site name or location

Document reference number

Description & scope of
the project (not the
scope of the waste)

Include:
*  What?

*  Where?
*  How?

Anticipated date when

2 PROJECT WASTE M

IANAGEMENT PLAN ENDORSEMENT

Document author

Manager

SECURITY CLASSIFICATION




3) Integrated waste management strategy (IWS) at every site

= Benefits from IWS:

Nucle

— reduce the overall cost and effort for waste St -

management sﬁ:‘e;:f, ;‘3;;':’

e e . Decommission
— reduce waste volumes / minimise need for disposal clean-up
. e . Clear as non-

— optimise the waste plan for all wastes (avoid radioactive

duplication)
— identify dependencies and economies of scale
— allow long-term planning / identify infrastructure —

VOl Bast emvironmeantal option

requirements
— increase regulator and stakeholder support Reduce

— drive use of clearance & exemption and reuse and
recycling options

r

» Described in IWS report and waste route-map

» Revised every 3 years to reflect new
developments

I |

Dispose Warst snvironmental option ©
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4 PRE-DISPOSAL MANAGENINT A = DISPOSAL x
MANAGEMENT

WASTE PROCESSING

Radioactive

Pre- Packaging &
St . Treatment . aging .
: treatment conditioning
Inventory
NG J
Control Rods (HLW/
Discharge to
w) Load Control Rods to s |
Spent Hafnlum and ] Spent Fue! Pool in > Dry Storage (ask  re——— Decay Storage in HLW
RV it Reactor Building for Decay Store
Boron Carbide Decav Siorame in Spent Fuel Pool
Control Rods ad ®
Discharge to Load Reactor
Reactor Components < Characterisation, Size
SRNM, LPAMA, TIPS SpentiuePodin § ] pedectnand . —y OTPOGMMSD L
i Reactor Building for Segregation Dry Storage Cask
o Decay Storage in Spent Fued Pool
Segregaed I
uw
Loading to Shielded
Transferto DrySolid _sewesaied_ c"":“"l “:’::; o P?:m::‘pz’:"‘:‘d" | Waste Transport Disposal to Geological
LLW Process - 2 » Container (SWTC) and | ___y Disposal Facility (GDF) |
Segregation Containers Off-Site Transport
T Segreganed,
uw 1
Activated Metals
Reactor Core In-situ Decay Storage Characterisation, Size | Packaging & Grouting
Components following cessation Of s—— Reduction & — 0 RWM Approved
produced during operations Segregation Containers
Decommisgoning
Channd
Boxes
Channel Boxes | Loaded Cask _I
Loaded to Waste transferred to Cask
Container In Transfer se——pe——p- Trapsfer Faclity i =
Cask in Spent Fuel Spem Fuel Storage Spert
Pool Bullkding 'ti"
) ) Spent Fuel
Spe Ko Discharge to Assemblies Loaded to fued Contalonte Interim Storage in
S Spent Fuel Pool n haRa transferred from
R < pr— Fue] CONMAINEY iN pe— S— Spent Fuel Storage
Reactor Busiding for Transfer Cask in Spent | Tamfer Cask to Buildi
fuel Cooling Period vyl Storage Cask e
ﬂ‘epa daging oo lbailirg to Transport
| Approved Disgosal | - Qe O e
Container (TBD)

Transport




3) Decommissioning plan and integrated waste strategy at every site

.....
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3) Integrated waste management strategy (IWS) at every site
Linking site level to national level

2019 UK Radioactive

Waste Inventory o " EEE‘W E-; -E- -
- = SEg Lo ¢
—l ""_|= | = E’?f - ;g-ll;

i = &-m-E
ML Eg I
- 2 = = = =
T= ‘En m T . =
-l -r_|: ’;_F%L“_ - 1‘;’3—;

Integrated Waste Management
Radioactive Waste Strategy

_ = ~RN_3 5 L1 & & |
pal BEg -
= TR = S
j e ER-E- L -
4 Eg . 7
: T O EL -TT Il R
Ly s
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4) New approaches to LLW and VLLW management

= LLW and VLLW presents a difficult waste management problem:
— although low radiological hazard, exists in very large volumes
— UK LLWR capacity is limited and Government does not want to build a new repository
— waste is being generated now, so needs an immediate solution
— but will continue to be generated over next 100 years

32.4%

9.4%

AN

<0.1%

Reported volume (m3)

| HLW 1,390 m'
ILW 247,000 m?

62 1% ™ LLW 1,480,000 m?

VLLW 2,830,000 m?

50,000 -
45,000 -
40,000
35,000
30,000 -
25,000
20,000 -
15,000 -
10,000 -
5,000 -

0

e Annual Arisings LLW

2019 2029 2039 2049 2059 2069 2079 2089 2099 2109 2119 2129
Year

36 Total reported volume = 4,560,000 m?



4) New approaches to LLW and VLLW management
UK National LLW / VLLW Strategy

= National strategy is integrated plan for LLW from R
every UK site including industry, hospitals etc.

= Objectiveis to:
— apply waste hierarchy
— reduce volume disposed to LLWR
— maximise clearance and recycling
— find efficiencies and economies of scale
— apply risk-based approach to disposal

» Strategy developed by Government but
implemented through a collaboration between:

- NDA

— regulators

— waste producers

— waste management companies

= Updated every 3 years to reflect changes in site

decommissioning plans or developments in
technology etc.

UK Strategy for the Management of Solid
Low Level Waste from the Nuclear Industry

eu [ejusWwUOIIAUS Buiseasou|
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4) New approaches to LLW and VLLW management
Co-disposal of VLLW and industrial wastes to landfill

= One of the main changes in strategy is to
allow VLLW to be disposed to commercially B . Chte or 12 6B/t B
operated industrial landfills

» Apply the standard UK risk-based
radiological risk constraint of 10-¢

<— 200MBqgfte total activity

LLW
A

LA-LLW

«— 4 MBqg/fte total activity

= Maximum activity of 200 MBg/te

HW-VILLW
— <«—  Qutof Scope Levels (Exemption)

Exempt Waste




4) New approaches to LLW and VLLW management
Increased use of clearance and recycling
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4) New approaches to LLW and VLLW management
Benefits of the LLW strategy

e ~ ~  saved
St d
2500000 3 {:S:SZIH 2020 2 ' 2019
- LLWR full (
capacity - % o

exceeded

2000000

1500000

2 2006

Inventory
Arisings

1000000

Packaged Volume — Cubic Metres

500000 Original LTP Vault Capacity

2010 2020 2030 2040 2050 2060 2070
40



5) Disposability assessment for ILW

Standard practice is not to treat
wastes until a repository is available

= But that may be 50 years away, so
need to treat wastes now to make safe

» Disposability assessment involves
making sensible assumptions for
repository design and site conditions
to calculate its safety envelope

= This means criteria for treatment and
packages can be developed

» There is project risk but it can be il
managed by making reasonable £
assumptions

i
i A4 Level 1 Disposal
System

= Specification
+

/1A

Generic Specifications
Lo le (for specific waste types)

[ |\

/ ! \

Level 3 Waste Package Specifications
(for specific designs of waste package)

/ | \

41




PROGRESS AGAINST STRATEGIC OUTCOMES

Pro gre SS to 201 9 ] SPENT FUELS l NUCLEAR MATERIALS

ALL SITES DEFUELED OF
MAGNOX FUEL

ALL PLUTONIUM PRODUCED

Since It was established in 2005, the NDA has made excellent progress in dealing with some of the most complex nuclear

risks in the world. Two of our strategic outcomes (see timeline below) have been achieved and good progress is being

made with the safe management of nuclear inventory and reduction of its risks. ALL MAGNOX FUEL 8a% ALL PLUTONIUM CONSOLIDATED
. . . . L - REPROCESSING COMPLETED °

More strategic outcomes will be achieved with the closure of the reprocessing facilities at Sellafield and the building of

new modern treatment and storage facilities to manage nuclear material and waste - ulimately working towards the final

ES =

disposal of nuclear inventory and the release of land for other economic uses. ALL EXOTIC FUEL ALL URANIUM PRODUCED
CONSOLIDATION COMPLETED
“ (S : ALL URANIUM
Our mission will be complete when we ALL EXOTIG FUEL DEFUELED CONSOLIDATED 86%
H "
release our sites for other uses.”
NDA Strategy
effective from April 2016, p19 L4 INTEGRATED WASTE MANAGEMENT e SITE DECOMMISSIONING & REMEDIATION
ALL HLW TREATED 70% ALL RADIOACTIVE BUILDINGS 46%
° - COMPLETED PRIMARY FUNCTION °
hectares
remaining ALL HLW IN INTERIM STORAGE 809 ALL RADIOACTIVE BUILDINGS
% - COMPLETED DECOMMISSIONING
ALL WASTE REMOVED FROM . ALL RADIOACTIVE BUILDINGS
LEGACY PONDS AND SILOS 6% - DEMOLISHED OR REUSED
A U U
es defueled of Magnox fue . ALL LAND DEDESIGNATED OR
ALL ILW TREATED 9% e

i

' _I"‘r L
uh _r—J—LJ_\J\nJ'\p—l — I'_‘L,--m.r "
‘Il_! 2000 beerrsrrrereersrssrreRRRRRERORRORERROS
NDA NDA mission
established complete
[ I I I I I U I S I
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The final slide — some lessons learned and suggestions for you

Put waste at the centre of your decommissioning planning process

Define the problem - site end-states, waste characterisation and inventory are key

A national integrated waste strategy may bring efficiencies and economies of scale

Disposal facilities are valuable — do not dispose what you don't have to

Allow for flexibility with multiple treatment and disposal routes

If you can, take a risk and treat some wastes before a repository is available

|ldentify good practices and make them easy to do

Work closely regulators, industry and supply chain - it should be a collaboration

Always seek opportunities for continuous improvement. Keep learning !!
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Thank you for listening.

If you have any comments or questions, please feel free to
contact me at any time.

Bill Miller EJLe = 5—

billLmiller@jacobs.com
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