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2 Harwell — Site Summary

Site Overview

Steady decommissioning progress since the

1990s has achieved the following:

 Retrieving and repackaging radioactive wastes.
* Providing new facilities for processing and

storing radioactive waste.

» Decommissioning radioactive facilities.
« Remediating radioactively and chemically

contaminated land.
« Demolishing redundant buildings.
» Delicensing large areas of the site.

Completion of decommissioning allows the
transfer of land to the Harwell Science and

Innovation Campus where it will become part of

Harwell

T
the government S Initiative to create a
world-class centre of excellence.
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Harwell — Site Summary 3

Figure 12-01 — Site key facts Site history

The Harwell site, originally an
RAF station, became the Atomic
Energy Research Establishment,
in 1946. Most of the nuclear
reactors and research facilities on
site were built between 1946 and
1960. Operations continued until
the early 1990s when there was
no further need for research and
development from the Harwell site.
Decommissioning commenced in
the 1990s.

Key dates

Site closure completed 2064 The Harwell site is located in an
area of outstanding natural beauty
in Oxfordshire. The designated
area managed and operated by
Research Sites Restoration Limited
(RSRL) forms part of the Harwell
Science and Innovation Campus, a
major science and business centre
employing around 4,000 people.
The programme will release

land and buildings, making them
available for the campus.

Plant description

Figure 12-02 — Prioritisation logic

Key Phase Focus Areas NDA This table shows the major activities for
Priority Area this site and how they relate to the NDA led
National Prioritisation Working Group priority
areas.
Interim End State g0 jicence compliance. a Priority Area 1

(Key Phase 1)

Processing and repackaging solid ILW in B462 Complex, Non—dl_scretlonary w_ork thatis necessary o
B459 and B220. maintain legal compliance and prescribed

and agreed levels of safety and security.

Recovery and encapsulation of ILW sludges in LETP. a
Priority Area 2
Construction of the Harwell ILW Store. a Operations activities.
Decommissioning of B220, B459, B462 WEP, LETP,
BEPO reactor and MTRs. a Priority Area 3
Remediation of speci“c areas of contaminated land. a Dlscret|or_1ary work is that which V.V'"
_ allow achievement and acceleration of
Site Closure Operation of new groundwater containment plant. a decommissioning and all other work. Current
(Key Phase 2) site focus/priority indicates the
Delicensing discrete areas. a priority that each focus area will have when
funds are being allocated.
Emptying the Vault and Harwell ILW Stores. a
Decommissioning remaining B462 Complex. a

Lifetime Plan Baseline - March 2010 - Issue 2 — 12 Harwell



4 Harwell — Site Summary

The project activities shown below summarise the work completed at Harwell during the previous year.

Highlights of the decommissioning and
operational progress made at Harwell
during 2009/10 are provided below.

B220

All 40 Remote Handled Intermediate Level
Waste (RHILW) cans processed within the
facility as planned.

Contract agreement for the transfer of the
7G.01 decommissioning liability from AEA
Technology to the NDA signed.

Operational Safety Case safety
improvements completed during the year.

B459

Satisfactory completion of the Post
Operational Clean Out (POCO) of the high
and medium activity cell lines in preparation
for long term care and maintenance of

the facility and to enable the facility to be
decategorised from a Category 1 facility
FY2010/11.

Completion of Intermediate Level Waste
(ILW) Operations work in the facility and the
consignment of all waste to B462.

Processing of 220 remote-handled
radioactive sources recovered by Energy
Solutions from around the UK.

BEPO & Hangar 10

Repairs to Hangar 10 roofs were completed
to maintain environmental protection of the
BEPO reactor.

The rolling programme of asbestos strip-out
continued during the year.

Temporary storage of Old Main Active
Drain (OMAD) waste around BEPO was
undertaken whilst awaiting off-site disposal.

Radiological and asbestos assessment of
areas of Hangar 10 occupied by tenants
were carried out before incorporation

into the Hangar 10 Managed Area in FY
2010/11.

Harwell Balance of Site Structures
Decommissioning and demolition of
redundant buildings continued including
B488 (an ex experimental facility) and

Lifetime Plan Baseline - March 2010 - Issue 2 — 12 Harwell

B393.6 (an ex Post Irradiation Examination
(PIE) facility), both of which were
demolished to !oor slab. Demolition of B364
was completed after the NDA authorised the
work in December as part of the its portfolio
management process.

The Balance of Site Structures (BOSS)
team continued to support an application
to establish a new national route for the
processing of Very Low Level Waste
(VLLW)/Low Level Waste (LLW) with the
application proceeding to the "nal stages of
approval.

Work to decommission the trade waste
drainage system continued. Trials
commenced for decommissioning of the new
Main Active Drain.

Harwell Environmental Restoration

Both the groundwater protection scheme
and the thermally enhanced vapour
extraction process continued successfully.

Harwell Waste & Nuclear Material
Management

Remote Handled Intermediate Level Waste
Can recovery from the tube stores
continued. The annual target of 570 cans
was achieved. The processing of ILW
waste cans through the Head End Cell also
continued. The annual target of 670 cans
was exceeded.

Contact Handled Intermediate Level Waste
The processing of Contact Handled
Intermediate Level Waste (CHILW) also
continued this year.

The 12 crates which were scheduled for
processing have been completed and is
being stored on site on an interim basis until
the Geological Disposal Facility (GDF) is
available.

Low Level Waste

The processing, packing and shipment of
Low Level Waste to the national LLWR (Low
Level Waste Repository) continued. A total
of 6 1ISO containers were processed and
dispatched to the LLWR.

Liquid Efluent Treatment Plant
The Liquid Efluent Treatment Plant (LETP)

team successfully completed the POCO &
decontamination of B393.6 & B528.9 delay
tanks.

The team also continued to make progress
on the following tasks:

. Remobilisation & encapsulation of LLW
sludges from HLA tanks.

. Processing & encapsulation of LLW
‘WHESSOE' sludges.

. Processing & treatment of
contaminated Carboys/Warboys.

. Characterisation & consignment of
Organic wastes.

Sampling of treated efluent, as
required by the Environment Agency,
to ensure compliance with the Site
discharge authorisation under the
Radioactive Substances Act 1993
(RSA 93).

. Design development for the
Replacement Efluent Treatment Plant
(RETP).

. Decommissioning of the Harwell Trade
Drain.

Material Testing Reactors

The Materials Test Reactors continue to be
maintained under a care & maintenance
schedule. A number of activities were
undertaken to ensure structural integrity and
discharge authorisations were maintained.
These included:

Replacement of obsolete Programmable
Logic Controllers in the DIDO and PLUTO
Air Handling Systems. These systems
were installed in the mid-90’s during Initial
Decommissioning of the MTRs and are
essential to maintain reliable authorised
discharges of tritium from the reactors
and minimise corrosion within the reactors
themselves.

Asbestos removal in the old change rooms.
Repairs to degraded roofs to Reactor
Support buildings to prevent unsafe working
conditions.

Eastern Area
Continued to progress towards the
release of the Eastern part of the site
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6 Harwell — Site Summary

Lifetime Plan Overview

2010 2015

Figure 12-03 — Total cost distribution by
key phase for Lifetime Plan (£k)

160,577

676,522

2020 2025

Site Summary Level

2030 2035

The work to deliver the Harwell site
programme and achieve the site
end-point is covered by two key
phases:

e Interim End State

» Site Closure

The plan for the Harwell site is as follows:

Key Phase 1:

Achieve Interim End State

* Make radioactive waste passively safe
and temporarily store it and/or transfer it
off the site.

* Decommission redundant nuclear
facilities.

* Remediate contaminated land and
groundwater.

« Demolish redundant buildings.

« Delicence the site as areas are
completed.

Detailed Volume Level

Key Phase 2:

Achieve Final End State

» Operate temporary waste store until
Geological Disposal Facility (GDF) is
available.

» Transport waste from temporary store to
the GDF.

» Decommission the remaining B462
Complex.

» Delicence the remaining site.

» De-designate the site (NDA).

Detailed volumes for all projects are supported by the following documents:

Interim End State

Key |
EEl | Site Closure

Lifetime Plan Baseline - March 2010 - Issue 2 — 12 Harwell




Harwell — Site Summary 7

2040 2045 2050 2055 2060 2064

1. Interim End State (2010 to 2031)

Waste Operations

Wastes managed at Harwell consist of
legacy ILW from historic operations and new
arisings from decommissioning activities.

Waste operations include retrieval and
repackaging of remote-handled ILW

stored in B462 Complex, processing and
repackaging of remote-handled ILW in B220
and contact-handled ILW in B462 Complex,
and immobilisation and encapsulation of
LLW sludges stored at the LETP. Solid
LLW is currently transported to the national
LLW repository, and treated liquid waste is
discharged to the River Thames.

In order to progress the waste operations
some construction of new facilities is
required. A Waste Encapsulation Plant
(WEP) is being commissioned to immobilise
ILW stored in the Vault Store, and a Harwell
ILW Store will also be constructed. An on-
site waste disposal facility will be built for the
disposal of high volume low activity waste
unless an off-site route can be developed.

Decommissioning and Land Remediation
Harwell facilities will be decommissioned
after their operations are complete

and as levels of funding permit. In the
interim, the facilities will be kept in care
and maintenance to ensure they safely
contain their radioactive inventory until
decommissioning.

Delicensing

The majority of the site will be delicensed
during this phase. Areas of contaminated
land on the site will be remediated.

2. Site Closure (2032 to 2064)

Waste Operations

The Vault Store and Harwell ILW Store will
be emptied and the waste transferred to
the Geological Disposal Facility beginning
in 2040.

Decommissioning and Land Remediation
The remaining facilities in the B462 Complex
will be decommissioned and the associated
land remediated during this phase.

Delicensing

The NIl will be requested to terminate
its license for areas of the site were
decommissioning activities have been
surveyed and veriled complete. The
majority of the site is expected to be
delicensed during this phase.

Site End State

The site end state will be achieved
incrementally on an area by area basis
throughout the execution of the project.
This will allow land to be transferred to the
Harwell Science and Innovation Campus as
soon as practicable.

Lifetime Plan Baseline - March 2010 - Issue 2 — 12 Harwell



8 Harwell — Site Summary

Key Phase 1 - Interim End State

In this key phase from 2010 to 2031, the focus is on making historic arisings
of radioactive waste passively safe and/or transferring them off the site, and
decommissioning redundant nuclear facilities.

Waste processing and repackaging
operations

Waste Operations

ILW Operations

Remote handled ILW (RHILW) operations in
B462 include the retrieval of historic waste
from subsurface storage tubes using two
purpose-built shielded retrieval machines.
This waste along with RHILW from B220

is being processed in the Head End Cells
(HEC). After remote sorting and packaging
the waste is transferred from the HEC to the
Vault Store. Upon commissioning of the
Waste Encapsulation Plant, the waste will be
retrieved from the Vault Store encapsulated
in the plant and returned to the Vault Store
for storage until it is shipped to a geological
disposal facility (GDF). An additional

Figure 12-04 — Interim End State scope of work by type

]

U
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LLW Operations

LLW is temporarily stored in the B462
Complex, and if necessary repackaged
into drums suitable for disposal. It is then
transported to the national LLW repository,
or for supercompaction on another site
before disposal.

The Harwell programme includes
construction of an onsite high volume low
activity waste facility to dispose materials
with very low levels of radioactivity.
However, efforts are in progress to identify
an off-site route for these materials. The
onsite facility will not be constructed if an
off-site route is identiled.

Operations at the LETP include the
treatment of low-level active liquid waste
prior to discharge to the River Thames.
Historic sludges are being encapsulated

in a purpose-built plant for subsequent
disposal as solid LLW. Active organic liquids
are lltered and dispatched off-site for
incineration.

A replacement ef'uent treatment plant
will be designed and installed in B462
so that the LETP can be shut down and
decommissioned.

)
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Non-radioactive waste disposal
(hazardous and non-hazardous waste)
Non-radioactive waste is processed and
disposed of off-site.

Decommissioning

Care and Maintenance

Facilities at Harwell awaiting
decommissioning are in a care and
maintenance programme to ensure they
safely contain their radioactive inventory until
decommissioning. Routine maintenance is
conducted to maintain structural integrity.
Facilities in care and maintenance include
the reactors (DIDO, PLUTO, and BEPO),
B459, and sections of B220 as well as
multiple minor facilities.

Decommissioning

Harwell facilities will be decommissioned
after their operations are complete

and as levels of funding permit. In the
interim, the facilities will be kept in care
and maintenance to ensure they safely
contain their radioactive inventory until
decommissioning.

A number of signilcant decommissioning
activities have occurred since the start

of decommissioning in the 1990’s. The
LETP is the next scheduled signi!cant
decommissioning project due to its
outlying location and potential subsurface
contamination.

Post Operational Clean Out.

Contaminated Land and

Groundwater Remediation

Remediation activities will be carried out on

the following:

e Any land or underground structures
associated with site facilities not meeting
the site release criteria including the
LETP underground structures.

¢ Known contaminated land areas
consisting of B521 Mound and Sludge
Beds, and a number of small disposal
pits located in the Meashill Plantation.

* Two Meashill Trenches located near
B462.

A groundwater treatment plant will

operate at the WSA to treat the chemically
contaminated groundwater. Unsaturated
zone solvent recovery will be conducted
over a number of remediated WSA disposal
pits to prevent solvent from entering the
groundwater.

Radiation Monitoring Surveys.

Delicensing

As areas of the site become available on
completion of decommissioning and land
remediation activities, a delicensing case will
be prepared and submitted to the NII.

Figure 12-05 — Key phase cost distribution
by category (£k)

24,743

325,143 326,636

Key | mm New Construction Projects
(12.11)

L Decommissioning & Termination
(12.13)

. Waste & Nuclear Materials
Management (12.14)
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10 Harwell — Site Summary

Key Phase 2 - Site Closure

In the second key phase from 2032 to 2064, the remainder of the site will be restored to make
clean land and buildings available for development.

Waste Operations

An export facility will be constructed to
support waste transportation activities. ILW
shipments to the Geological Disposal Facility
will then commence at a frequency that will
be determined as a part of a national ILW
transportation programme.

The Vault Store and Harwell ILW Store, both
containing packaged ILW, will be emptied
during this phase, and the waste transferred
to the Geological Disposal Facility.

Decommissioning

Final Decommissioning

Once the Vault Store and the Harwell ILW
Store have been emptied, these and the
Export Facility will be decontaminated and
demolished, followed by the associated land
being remediated.

Final decommissioning of the B462 Complex
is expected to be completed in 2063.

Figure 12-06 — Site Closure scope of work by type
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Land Remediation

The land remediation work will remove
underground structures, contaminated

soil and materials as necessary to meet
delicensing criteria and other good practice
standards. Clean soils and materials will be
recycled for re-use in landscaping the site.
The site will be landscaped as a generally
lat site, blended to existing land levels, with
a grassed surface.

Delicensing

Delicensing of the site will follow the
cessation of all operations in nuclear
facilities and where required, the
decommissioning/demolition of buildings.
Land Condition Reports will be prepared
to provide a summary of all relevant
information relating to the area for future
land use planning. Delicensing Cases will be
prepared and submitted to NIl for approval
on an area by area basis.

The last area, B462 and adjacent land, is
expected to be delicensed by the NIl prior to
completion of the programme in 2064.

Site End State
To reach the Site End State the following
activities will be required:

B424 Prior to demolition

Surveys

Will be carried out to verify the adequacy

of decommissioning/land remediation work
and demonstrate the area can be closed out.
The surveys are also carried out in buildings,
for delicensing purposes, and include
carrying out minor remediation works when
necessary.

Close-out

This involves assessing the results from
the above surveys and entering the data
and associated reports on the IMAGES (a
Geographical Information System based)
database, preparing Land Condition
Reports to record the status of the land and
preparing Delicensing Cases. Delicensing
cases will then be submitted to the NII for
approval.

Handover

Following approval of a Delicensing Case
by the NII, changes to the licensed site
boundary are marked and RSRL will request
that the land area is dedesignated by the
NDA.

The NDA will remove its designation that
allows the "nal end state to be achieved
and places the Harwell site in a condition to

Remediated land where B424 stood

allow use of the land as a part of the Harwell
Science and Innovation Campus.

Figure 12-07 — Key phase cost distribution
by category (£k)

|'2,599
~ 9,169

148,809

New Construction Projects
(12.11)

Key

Decommissioning & Termination
(12.13)

. Waste & Nuclear Materials
Management (12.14)

)
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12 Harwell — Site Summary

New Construction Projects
(12.11)

The New Construction Projects primarily include the provision of facilities to retrieve,
encapsulate and subsequently transport intermediate-level waste off the site.

The following equipment and facilities Export Facility
will be constructed to support ILW An export facility will be constructed so that
processing: the ILW drums retrieved from the Vault Store

can be placed in standard waste transport
containers for disposal to the Geological

Second Waste Retrieval System ’ .
Disposal Facility.

Experience with the !rst Waste Retrieval
Machine indicated that a second, more
eflcient retrieval system was needed to
recover waste from the B462 . The second
retrieval machine is being commissioned
and has already demonstrated waste
recovery rates greatly exceeding the !rst
machine’s capability.

Other facilities and projects are required
in order to complete the delicensing of the
Harwell site. These are:

High Volume Low Activity (HVLA) Waste
Disposal Facility

Access to a HVLA facility is needed to
support remediation of large land areas and
decommissioning of mildly contaminated
facilities. The Harwell programme includes
construction of an onsite high volume low
activity waste facility to dispose materials
with very low levels of radioactivity.
However, efforts are underway to identify an
off-site route for these materials. The onsite
facility will not be constructed if an off-site
route is identiled.

Waste Encapsulation Plant (WEP)

The WEP will consist of a plant for
encapsulating the ILW to be stored in

the Vault Store, and also a facility for the
monitoring and inspection of the drums of
waste throughout their period of storage.
The work remaining involves commissioning
of the WEP.

The following facilities will be

Construction of the WEP constructed to support ILW storage: Infrastructure Projects
A number of site infrastructure projects

Harwell ILW Store are necessary to fulll safety, legislative and
A store will be constructed to accommodate security requirements. Also to facilitate site
ILW from reactor decommissioning and delicensing it will be necessary, at different
the processing of legacy contact-handled times, to relocate fence and change road
ILW. The reactor ILW waste will be access arrangements to appropriate security
packaged in shielded containers and the standards, and rationalise accommodation
CHILW will stored in drums. These drums for remaining staff.

will be overpacked and grouted into !nal
disposal containers on export to the GDF.
The ILW Store work will involve detailed
design followed by the construction and
commissioning of the store.

Figure 12-08 — New Construction Projects budgeted cost of work scheduled (BCWS) pro!le curve
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Figure 12-09 — Staflng prolle curve against time for New Construction Projects
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Figure 12-10 — New Construction Projects summary of costs

FYs 2010-14 Subtotal Subtotal Lifecycle

Years 1-5 | Years 6-10 Balance

Year 2 Year 5 Years 11+

(EK) (EK) (EK) (EK) (EK)
Waste & Materials Management (12.11.12) 426 748 527 582 4,881 7,164 16,461 2,599 26,223
Infrastructure (12.11.13) 32 261 417 67 89 867 247 4 1,118
Subtotal* 458 1,009 944 649 4,970 8,031 16,707 2,603 27,341
Escalated value | 458 | 1,041 | 1,004 | 712 | 5,616 | 8,830 | 20,050 | 6,692 | 35,572
Discounted value 988 904 608 4,556 7,514 14,675 1,329 23,519

* Values subject to rounding discrepancies

1,114 1,118 Figure 12-11 — New Construction Projects

cost distribution by type for years 1 to 10 and
Lifetime Plan (£k)

Key Il \Waste & Materials Management
(12.11.12)

Hl nfrastructure (12.11.13)

26,223

Years 1-10 Lifetime Plan
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14 Harwell — Site Summary

Decommissioning & Termination

(12.13)

This category focuses on decommissioning the three reactors and the waste management facilities, remediating
contaminated land and groundwater, and progressively delicensing the site.

Reactors

BEPO, located in Hangar 10, is in care and
maintenance. The Irradiation Facility, also
housed in H10, will be removed to allow
space for the installation of waste handling
equipment, which will be used to demolish
the Storage Block. It is intended that this
same equipment can then be used to make
an engineered entry through the BEPO
biological shield to provide access to the
reactor core and subsequent demolition.
Demolition of the hangar structure and
excavation of underground services will
follow the internal clearance of the hangar.

Decommissioning of the MTRs DIDO and
PLUTO will be carried out in series, to
bene!t from the common use of facilities
and equipment. Both reactors will require
refurbishment or replacement of internal
features such as the cranes and "asks. The
sequence of activities will begin with the
removal of the long-term stored reactor rigs
and other neutron-irradiated components.
The reactor structures will be dismantled
and the waste segregated and packed in
shielded containers. Excavation of structures
and services below ground level will be
followed by remediation of the land areas.

Decommissioning the Vault Store, Harwell
ILW Store and Export Facility will commence
once the ILW has been disposed of to the
Geological Disposal Facility.

B220 has been split into !ve discrete zones
aligned to the past use and the future
planned sequence of decommissioning.
Decommissioning involves the removal of
radioactive materials, equipment, residual
contamination and the ventilation system
in each zone, followed by the progressive
demolition of the building. Thereafter the

base slab and underground services and
structures will be removed. The area will be
back!lled with clean materials.

B459 will be decommissioned by
removing components from the cell line,
decontaminating the cells, removing the
ventilation system and demolishing the
building. The base slab will be excavated
and any subsurface contamination will be
removed.

The LETP will be decommissioned by
removing equipment followed by
decontamination and demolition of the
buildings. Contaminated soil will be removed
after demolition. The Thames River
discharge pipeline will be decontaminated
and removed. The site drain system will be
decontaminated and grouted or removed
dependent on the level of radioactivity
present.

Other Nuclear Facilities

The Balance of Site Structures on the site
(including their underground services and
structures) will be decommissioned and
demolished as funding permits. Demolition
may be brought forward if building integrity
becomes compromised.

This work involves stripping out redundant
services and removing hazardous material,
including low levels of radioactivity and
contaminated equipment, followed by
demolition and any associated land
remediation.

Contaminated Land and Groundwater
Remediation and Delicensing

The Western Storage Area (WSA) clean up
will continue with removal of solvent from
the unsaturated zone above remediated
disposal pits. This activity prevents solvent
from reaching the groundwater. Once
completed, the WSA will be capped, if
required by the EA. Groundwater recovery
and cleanup will continue until about 2025
when regulator concurrence is expected that
further treatment is not necessary.

The B521 Mound and Sludge Beds, Meashill
Plantation (made up of around 40 small
disposal pits) and the Meashill trenches
contain various waste contaminated

with asbestos !bres and chemical and
radioactive contaminants, as well as
building debris, discrete radioactive items
and possibly munitions. This material will
be segregated then disposed of as HVLA,
LLW, hazardous or non-hazardous waste
as appropriate. Contaminated soil will be
disposed of to land!ll and clean material will
be recycled for re-use in landscaping the
area.

The site will be progressively delicensed.
Surveys will be conducted to ensure that
areas of the site meet regulatory criteria.
Final delicensing will occur after all
decommissioning work is complete.

Figure 12-12 — Decommissioning & Termination budgeted cost of work scheduled (BCWS) pro!le curve
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Figure 12-13 — Staflng prolle curve against time for Decommissioning & Termination
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Figure 12-14 — Decommissioning & Termination summary of costs

FYs 2010-14 Subtotal Subtotal Lifecycle

Years 1-5 | Years 6-10 Balance

Year 1 Year 4 Year 5 Years 11+

(EK) (EK) (Ek) (EK) (EK) (EK)
Surveillance & Maintenance (12.13.31) 1,826 1,973 1,557 1,556 1,553 8,465 5,088 7,270 20,823
Care & Maintenance (12.13.33) 456 424 2,917 2,952 2,941 9,690 5,437 2,253 17,380
Final Decommissioning (12.13.34) 4,447 6,225 7,104 8,794 7,818 34,387 108,424 103,603 246,415
Groundwater Remediation (12.13.35) 955 1,075 553 559 557 3,699 2,799 5,292 11,791
Contaminated Land Remediation (12.13.36) 418 367 221 213 214 1,432 14,793 13,840 30,065
Site Close-Out (12.13.37) 413 319 437 433 431 2,032 2,377 4,922 9,331
Subtotal* 8,515 10,383 | 12,788 14,507 13,514 59,707 138,918 137,181 335,805
Escalated value | 8515| 10705| 13593 | 15898 | 15269 | 63980 | 172047 | 226419 | 463,346
Discounted value 8,515 10,159 | 12,243 13,590 12,387 56,895 118,953 99,652 275,500

* Values subject to rounding discrepancies

4,409 13,553 20,065 9,331 20,823 Figure 12-15 — Decommissioning

17,380 & Termination cost distribution by type for
15,127 I
11.701 years 1 to 10 and Lifetime Plan (£k)
Key Surveillance & Maintenance
(12.13.31)
Care & Maintenance (12.13.33)

Final Decommissioning
(12.13.34)

16,226
6,498

Groundwater Remediation
(12.13.35)

Contaminated Land Remediation
(12.13.36)

Site Close-Out (12.13.37)

142,811 246,415

Years 1-10 Lifetime Plan
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16 Harwell — Site Summary

Waste & Nuclear Materials
Management (12.14)

This category includes the retrieval, size reduction, processing, storage and onward transport of waste.

Waste Operations

ILW Operations

Remote handled ILW (RHILW) operations in
B462 include the retrieval of historic waste
from subsurface storage tubes using two
purpose-built shielded retrieval machines.
This waste along with RHILW from other
Harwell facilities (B220 and B459) is being
processed in the Head End Cells (HEC).
After remote sorting and packaging the
waste is transferred from the HEC to the
Vault Store. Upon commissioning of the
Waste Encapsulation Plant, the waste will be
retrieved from the Vault Store encapsulated
in the plant and returned to the Vault Store
for storage until it is shipped to a geological
disposal facility (GDF). An additional

ILW storage facility will be constructed to
hold waste produced in decommissioning
activities and other B462 processes.

RHILW operations in B459 include
repackaging of radioactive sources
recovered through the UK source recovery
programme. B459 sends the repackaged
RHILW to B462 for Inal processing.

The focus of RHILW operations in B220
is the processing of radium-contaminated
wastes stored in sealed containers. The
waste is removed from the containers,
repackaged, and encapsulated before
returning the waste to B462 for !nal
processing and storage.

Contact-handled (CH) ILW operations in
B462 involve the receipt of new arisings,
processing and decontamination activities
and the storage of various historic
wastes, including drummed CHILW and
Sea Disposal Drums (SDDs) containing

Plutonium Contaminated Material (PCM).
Operations will include the processing of
CHILW drums and SDDs into a passively
safe form and the transfer of this waste to a
disposal facility. The CHILW stored in B220,
will be processed in B462.

LLW Operations

LLW is temporarily stored in B462 Complex,
and if necessary repackaged into drums
suitable for disposal. It is then transported
to the national LLW repository, or for
supercompaction on another site before
disposal.

The Harwell programme includes
construction of an onsite high volume low
activity waste facility to dispose materials
with very low levels of radioactivity.
However, efforts are in progress to identify
an off-site route for these materials. The
onsite facility will not be constructed if an
off-site route is identiled.

Operations at the LETP include the
treatment of low-level active liquid waste
prior to discharge to the River Thames.
Historic sludges are being encapsulated

in a purpose-built plant for subsequent
disposal as solid LLW. Active organic liquids
are lltered and dispatched off-site for
incineration.

A replacement ef'uent treatment plant
will be designed and installed in B462
so that the LETP can be shut down and
decommissioned.

Non-radioactive waste disposal
(hazardous and non-hazardous waste)
Non-radioactive waste is processed and
disposed of off-site.

Figure 12-16 — W&NMM budgeted cost of work scheduled (BCWS) prolle curve
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Figure 12-17 — Staflng pro!le curve against time for W&NMM
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Figure 12-18 — W&NMM summary of costs

FYs 2010-14 Subtotal Subtotal Lifecycle

- — T Years 1-5 | Years 6-10 Yezflsa?](f

(EK) (EK) (EK) (EK) (EK) (EK)
ILW Operations (12.14.41) 16,927 | 21,017 | 18146 | 17682| 15835 89,607 95715 | 197,740 | 383,062
LLW Operations (12.14.43) 6,955 | 4964 | 1987| 1009 1244 16,249 14,869 51,023 82,141
Hazardous Operations (12.14.45) 30 1 1 2 8 42 114 397 553
Non-Hazardous Operations (12.14.46) 407 20 56 545 343 1,371 2,255 4,571 8,197
Subtotal* 24319 | 26,002 | 20,191 | 19328 | 17429 | 107,269| 112,952| 253731 | 473,952
Escalated value | 24,319 | 26,808 | 21,462 | 21,182 | 19,693 | 113,464 | 140,664 | 642,389 | 896,517
Discounted value | 24,319 | 25,442 | 19,331 | 18,107 | 15,976 | 103,175 | 96,704 | 145,688 | 345,567

* Values subject to rounding discrepancies

156 3,626 . L .
Figure 12-19 — W&NMM cost distribution by

31,117 type for years 1 to 10 and Lifetime Plan (£k)

Key ILW Operations (12.14.41)
LLW Operations (12.14.43)

Hazardous Operations
(12.14.45)

Non-Hazardous Operations
(12.14.46)

185,322

Years 1-10 Lifetime Plan
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Summary Milestone

Schedule

RSRL staff are committed to completing the activities outlined in this summary
in a timely, safe and cost-effective manner.

Key milestones

Date Description
& Regulatory

Other

Lifetime Plan Baseline - March 2010 - Issue 2 — 12 Harwell

Figure 12-20 — Lifetime Plan milestone summary schedule

Category/Activities

New Construction Projects (12.11)

Waste & Nuclear Materials Management (12.11.12)

Decommissioning and Termination (12.13)

Final Decommissioning (12.13.34)

Groundwater Remediation (12.13.35)

Contaminated Land Remediation (12.13.36)

ILW Operations (12.14.4

LLW Operations (12.14.43)
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Milestone schedule — continued
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Lifetime Plan Costs

RSRL is committed to delivering value for money in all its activities; all proposed expenditure
has been challenged using appropriate costing methods.

Figure 12-21 — Summary of costs — present day, escalated and discounted values

Category

Prior years

Previous year

FYs 2010-14

* Values subject to rounding discrepancies

The pricing of the work has been estimated
using an appropriate costing method, which
is set out in supporting Basis of Estimate
documents. The cost of items and services
provided by suppliers and subcontractors
has been determined from existing
contracts where possible and are based

on experience of similar contracts. Such
procurements are carried out in accordance
with RSRL'’s Procurement Policy. The cost
of work undertaken by RSRL staff and

Lifetime Plan Baseline - March 2010 - Issue 2 — 12 Harwell

contractors was derived from estimates of
the time to undertake the work and the rate
for the person undertaking the work. The
resources associated with the costs were
loaded on the activities in the schedule and
uncertainty and risk was applied to the cost
estimates to determine the contingency
which was calculated by a Monte-

Carlo type analysis. The escalation and
discounting of costs was achieved by the
application of NDA speciled index factors.

cost to date cost to date

2005/09 2009/10 Year 1 Year 2 Year 3 Year 4 Year 5

(EK) (EK) (EK) (EK) (EK) (£K) (EK)

New Construction Projects (12.11) 24,615 1,612 458 1,009 944 649 4,970
Decommissioning & Termination (12.13) 37,846 4,972 8,515 10,383 12,788 14,507 13,514
W&NMM (12.14) 88,886 21,248 24,319 26,002 20,191 19,328 17,429
Subtotal* 151,347 27,832 33,293 37,394 33,923 34,485 35,913
Escalated value | | | 33,293 | 38,553 | 36,059 | 37,792 | 40,578
Discounted value 33,293 36,589 32,478 32,305 32,919

Figure 12-22 — Years 1 to 5 category cost
distribution (£k)

8,031

59,707

107,269
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Figure 12-23 — Lifetime Plan Costs budgeted cost of work scheduled (BCWS) pro!le curve

900,000

800,000 P
700,000

600,000 —
500,000 e

X

«
400,000 /
300,000 /
200,000

100,000
7

Figure 12-21 — Summary of costs — present day, escalated and discounted values — continued

Subtotal FYs 2015-19 Subtotal Lifecycle
Years 1-5 Years 6-10 Balance
Year 6 Year 7 Year 8 Year 9 Year 10 Years 11+
(EK) (EK) (EK) (£K) (EK) (£K) (EK) (EK)
8,031 5,145 7,182 4,234 107 40 16,707 2,603 27,341
59,707 17,182 33,678 30,330 26,669 31,059 138,918 137,181 335,805
107,269 18,577 21,140 21,220 27,910 24,105 112,952 253,731 473,952
175,007 40,904 62,001 55,783 54,685 55,204 268,577 393,514 837,098
186,274 | 47,649 | 74,464 | 69,074 | 69,814 | 72,660 | 333,661 | 875,499 | 1,395,435
167,584 36,687 54,412 47,901 45,948 45,385 230,332 246,669 644,585
Figure 12-24 — Years 6 to 10 category cost Figure 12-25 — Lifecycle category cost
distribution (£k) distribution (£k)
16,707 27,341

112,952 Key New Construction Projects
(12.11)
Decommissioning & Termination
(12.13)
B \yaste & Nuclear Materials
Management (12.14)
138,918 473,952 335,805
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Reconciliation of Costs

The overall impact of the changes that have been made to the Lifetime Plan
since 2008/09 Rev D v2 Lifetime Plan is shown below:

Figure 12-26 — Reconciliation of costs

Category Lifetime Plan 2008/09 Variance Description
Baseline Rev D v2 (EK)

March 2010 Lifetime Plan
Issue 2 (Ek)
(EK)

Lifetime Plan Baseline - March 2010 - Issue 2 — 12 Harwell
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Staflng Curve

The staflng levels required to resource the New Construction Projects, Decommissioning & Termination
and Waste & Nuclear Materials Management categories are shown in the staflng curve below.

Figure 12-27 — Staflng prolle curve against time and key phases
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The staflng levels remain relatively
constant until completion of the waste
recovery activities. The levels then

decline throughout the completion of
decommissioning to meet the interim end
state. There is a long period of ILW storage
and shipment which requires minimal staff.

Lifetime Plan Baseline - March 2010 - Issue 2 — 12 Harwell
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Major Assumptions
& Exclusions

The work programme is planned on the basis of certain assumptions and exclusions.
The principal assumptions and exclusions associated with the programme are outlined below.
Changes to any of these will be identiled promptly.

Figure 12-28 — Major assumptions by category

atego A ptio atio
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Risk Management

RSRL will make every effort to ensure that activities are completed safely and effectively, using the best
available risk management techniques. The main risks associated with the Harwell site are outlined below.

Figure 12-29 — Risk summary

Top Level Risks

Possible Impact Additional facilities and resources required to treat the waste. Increased risk to operators from waste handling.

Mitigation Activities Develop robust technical justilcation of current strategy supported with grouting trials using simulated material.

Description Suflcient waste disposal routes are not available to support the decommissioning programme.

Possible Impact Project end dates would extend increasing programme costs. Waste disposal costs would increase for the next best available alternative.

Mitigation Activities Continue to assist the NDA and third parties in maintaining waste disposal routes.

Description RSRL loses technical and site-knowledge expertise through staff attrition.

Possible Impact Greater reliance on contractor support of decommissioning activities, increasing programme cost. Greater reliance on documentation to
plan and execute decommissioning activities resulting in potential oversight of critical elements increasing execution costs.

Mitigation Activities Provide career development opportunities within RSRL. Pursue external funding of decommissioning. Maintain effective knowledge

management programme.
Opportunities

The risks relating to prevention of safety,
security and environmental incidents will
continue to be a major priority on the site.
Risk handling strategies are implemented via
Project Level Mitigation Plans.

Lifetime Plan Baseline - March 2010 - Issue 2 — 12 Harwell
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Metrics & Key
Quantity Curves

Delned metrics and key quantities provide a standard against which the NDA can measure RSRL'’s
performance, outputs and deliverables. The key metrics that can be used to measure performance and
deliverables for the work are given in the table shown below.

Lifetime Plan key metrics

The key metrics associated with delivering

this programme are:

« ILW remaining to be transferred to the
Geological Disposal Facility.

¢ LLW remaining to be disposed of at the
national LLW repository.

¢ The number of buildings remaining to be
demolished.

¢ The area (Ha) of the designated site
remaining to be delicensed.

« Safety & Environmental Detriment
(SED) Scores.

Figure 12-30 — Waste remaining for disposal or transfer off site Figure 12-31 — Number of Buildings remaining to be demolished
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Figure 12-32 — Area remaining to be delicensed (Ha) Figure 12-33 — Site Total SED and Cumulative Cost
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Conclusion

Decommissioning of the UK’s Irst nuclear research and development site will support the
development of world-class science capabilities at the Harwell Science and Innovation Campus.

The purpose of the RSRL Harwell
programme is to clean-up the site to
allow de-licensing and transfer of the
property to the Harwell Science and
Innovation Campus. A signilcant

part of the programme is processing
of historic radioactive materials to
prepare it for disposal as ILW followed
by decommissioning of site facilities
and remediation of site land areas and
groundwater. ILW will be stored on
site until a national Geological Disposal
Facility becomes available after which
it will be shipped to the facility and !nal
decommissioning completed.

The RSRL Lifetime Plan provides for
progressive reduction of the site hazards.
Hazard reduction will be delivered by
implementing innovative approaches to
working: eliminating activities that are not
required, using existing resources eflciently,
applying new technologies appropriately,
and working effectively with RSRL'’s supply
chain. RSRL will work with its stakeholders
to ensure that they are kept up to date

with the progress of work activities. RSRL
will also consult with its stakeholders and
ensure that their views are considered on
key decisions.

Finally, RSRL’s aim is to deliver the work
safely and eflciently and to become the
Irst NDA site licence company to release
its sites.
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