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And as this document shows, we have looked in detail at the impacts that climate change
could have on our coastal sites. We have asked expert climate scientists, coastal landform
scientists and civil engineers to examine the issues. They have concluded that all our sites
can be sustained over the next 100 years. They base their views on current engineering
techniques and do not make any assumptions about advances in technology or approach.
Looking at the progress in these directions over the past century, this gives us a lot of
confidence that these sites really are good candidates for new build.

If the government’s decision on nuclear is positive, we believe we are well placed to play a
key role at the heart of any new build. We believe we have real assets to bring to this role.
Based on our decades of experience, our people have the skills and understanding of the
UK’s stringent regulatory regime that are essential for a nuclear operator. And we have a
number of sites, located close to existing nuclear power stations, that may be among the
most attractive candidates for replacement nuclear build.

We look forward to playing a leading role in the low carbon future of the UK.

Yours sincerely

Bill Coley
Chief executive

Powering the low carbon generation
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Conclusions

B British Energy commissioned two respected and
authoritative organisations — the Met Office and
Halcrow — to assess the credible worst case impact of
climate change on British Energy’s coastal sites. They
also assessed the scope for mitigating the impact to
ensure the sites are viable candidates for replacement
nuclear build

B The studies look to the end of the 21st century. This
covers the lifecycle for consenting, construction,
operation and decommissioning of the candidate
designs. These designs are now undergoing Generic
Design Assessment by the safety, environmental and
security regulators

B The studies used the most severe high emissions
scenario published by the Intergovernmental Panel
on Climate Change, including an allowance for
increased storm surges. Based on this, the sea level at
British Energy’s sites will rise by 0.9 —1.7 metres over
the century

B To ensure site viability will require a combination of
three factors. These are the location and level of the
plant within the site, the coastal protection and flood
defence measures established during construction,
and ongoing adaptive management. The specific
combination required will vary depending on the
detailed characteristics of each site

B For each of British Energy’s sites, work to secure site
viability through the 21st century is likely to be
entirely feasible using existing engineering
knowledge and techniques. Each of these sites is
therefore viable for replacement nuclear build

B British Energy will undertake further work to keep
this assessment up to date as our understanding of
climate change develops. If the government decides
to allow further nuclear investment, we will also carry
out more detailed studies that will guide the design
of specific replacement nuclear projects
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Potential replacement build sites

Through decades of safe operation, each of our existing
nuclear stations has established a place in its local
community and socio-economic environment.

Before it started to operate, each received safety,
environmental and planning consents following scrutiny
of the proposed station and its site, indicating the same
locations may be suitable for further nuclear
development. And at each site there is space that could
accommodate replacement nuclear build.

Much work remains to be done to confirm the suitability
of these sites against modern standards. As responsible
stewards, British Energy is working to assemble and
extend the knowledge —technical, environmental and
socio-economic — needed to achieve this.

Climate change and replacement nuclear build



Climate and coastal change

Since earlier nuclear power stations were built, our
understanding of the climate has changed substantially.
Evidence of human impact being a major factor has
become compelling and the need to drive towards a low
carbon economy has become a policy imperative. We
believe that —as a proven, reliable source of low carbon
base-load electricity — replacement nuclear build can
make a key contribution in a low carbon economy.

We must make sure that the sites of the new power
stations are not threatened by the consequences of
climate change. These include more severe rainfall,
increased storminess and temperatures, and most
important, rising sea level. This could affect coastal
sites by increasing the expected rate of coastal
erosion and likelihood of flooding. This document
summarises the work we have undertaken to assess
the impact on our sites, and the measures needed to
ensure that they will be secure over the lifecycle of a
replacement nuclear power station.
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Time horizon for replacement build sites

To scope this work, we have identified a likely time To establish site viability, then, there are three
horizon. This spans the period over which the power key questions:

station would be consented, built, operated, and
then decommissioned.

Arange of four designs is now undergoing Generic o S
Design Assessment by safety, environmental and security ~ ® What challenges will this pose to the viability
regulators. Although these designs differ substantially in of our sites?

detail, they share a similar time horizon. For each, it is m
prudent to allow some 10 years for consenting and

building, 60 years for operation, and 20 years for
decommissioning. Thus in aggregate, the lifecycle fora
replacement nuclear build power station initiated by

2010 will extend to around 2100.

B What will be the impact of climate change
over this period?

Can these be securely met with existing
engineering knowledge and techniques?

Consent Operating years Decommissioning
and years
build
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The Intergovernmental Panel on Climate Change (IPCC),
established under the auspices of the United Nations, is
an authority on climate change. It seeks to bring
together the collective wisdom of the world-wide
scientific community to provide “a comprehensive and
rigorous picture of the global present state of knowledge
of climate change”. It identifies scenarios that can be
used with confidence by governments, academics,
engineers and companies as a basis for their more
detailed work. This is a crucial role, since climate change
predictions are strongly contested from both ends of the
spectrum — between those who deny any systematic
human impact, and those who foresee imminent
collapse of the Antarctic and Greenland ice sheets.

We believe that the scenarios developed by the IPCC are
a sound basis for assessing the potential impact of
climate change on British Energy’s sites.

To answer the questions on site viability, we have
commissioned work from two reputable, authoritative
organisations with deep expertise in these areas

of knowledge.

First, we asked the Met
Office’s Hadley Centre to
interpret the IPCC's
conclusions and apply them to
each of our sites. Their
projections cover precipitation
(ie rain and snow), wind
strength and storminess,
temperature, and sea level
rise. These factors are the
“forcing functions” that will drive coastal erosion and the
likelihood of flooding.

The results are summarised on the next page. The full
report is available on the British Energy website.

Second, we asked the Halcrow
Group consultancy to build on
this assessment, integrating it
with government work on
application of the IPCC
conclusions to the UK and
with our existing
understanding of local coastal
processes around our sites.
Based on this, Halcrow
developed predictions of the impact of sea level rise —in
particular, on coastal erosion and flooding risk. They then
assessed the feasibility of ensuring that the sites remain
viable throughout the 21st century, without needing to
go beyond existing engineering knowledge.

This assessment is critical for the main structures on the
site that are vital for safety and whose position is fixed
once the power station has been built - for example, the
buildings containing the reactor and generator.

It is also relevant to aspects that are significant for safe
operation, but can be modified adaptively during the life
of the power station —such as the elevation of approach
roads and position of flood defences. In these cases it is
important to establish clear contingency plans that can
be implemented with high confidence of success should
the need arise.

z1alcrow
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Met Office studies

The Met Office carried out work using the HadRM3 The study projected forwards on three timeslices,
Regional Climate Model for each of British Energy’s sites. covering three decade periods centred on the 2020s,
The map below shows the location of these sites. 2050s and 2080s respectively. The projections quoted
The IPCC has developed predictions for a number of here are for the latest timeslice, leading up to the end of
emissions scenarios. The Met Office study covered a the 21st century. Strictly, these projections are defined
range of four IPCC scenarios from “low” (B1) to “high relative to the three decade period centred on the 1970s,
emissions” (ATFI). Although all are judged equally likely to ~ rather than to the present day. Again, we have taken no
occur, we have taken the projections under the most credit for this in order to ensure the credible worst case.

severe scenario alone. Furthermore, when projecting the
rise in sea level we have used the upper, more severe end
of the predicted range for this scenario as the credible
worst case.

British Energy’s coastal sites

1. Torness

2. Hartlepool

3. Sizewell

4. Bradwell

5.Dungeness

6. Hinkley Point

7. Heysham

8. Hunterston
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Climate projections

By this latest timeslice, the modelling projects that
seasonal average temperatures will increase
significantly for all the sites, with the greatest increases
seen in the summer and for sites in the south of the UK
(see Fig 1). Extreme daily maximum temperatures will
also increase significantly.

Fig 1. Credible worst case temperature increase by
end of study period
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(Summer is the 3 months from June to August. The extreme is for a
50 year return period.)
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Rainfall daily totals are projected to increase significantly
in the winter but decrease very substantially in summer
(Fig 2). The modelling also projects that extreme
downpours, over periods of an hour upwards, will
generally become more frequent.

Fig 2. Credible worst case precipitation changes by
end of study period
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(Winter is the 3 months from December to February.)

Changes in projected wind speed follow a similar
pattern, reducing in summer and increasing in winter.
The maximum increase in average wind speed is 10 per
cent (at Dungeness), and the maximum increase in
extreme gusts is 4.5 per cent (at Torness).

Taken together, these changes would be important for
design of a nuclear power station. Indeed, the impact
may be greater for inland than coastal sites. This is
because hotter, much drier summers may have a
particular impact on the availability of cooling water
from rivers, and much wetter winters may impact on
inland flooding.

Nevertheless, the changes are within the range already
sustained by nuclear power stations elsewhere, and can
be accommodated with existing engineering knowledge.
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Sea level projections

The modelling of changes in sea level over the study

period allows for four key factors:

1. Arise in global mean sea level due to thermal
expansion of the oceans plus melting of ice caps and
glaciers. Under the high emissions scenario, the upper
end of the predicted range is 69cm.

2. There are regional differences from the global mean
due to established patterns of ocean circulation, wind
and air pressure. These occur, for example, where
prevailing winds interact with mountain ranges.

The UK Climate Impacts Programme (UKCIP)
advises applying +/- 50 per cent of the global rise
to allow for this. Conservatively, the study adds
50 per cent (34.5¢cm).

3. Change in the level of the land occurs due to
“rebound” following retreat of the ice sheet at the
end of the last ice age and to subsidence caused by
sediment compaction or tectonics. This is a smaller
effect, ranging from a rise in land surface of 16.5cm at
Hunterston to a fall of 9.9cm at Bradwell.

4. The impact of increased storminess on storm surges.
Surges are temporary extremes resulting when
adverse combinations of strong winds and low
pressure interact with the shape of the coast and sea
bed (particularly in the southern North Sea) to
produce a funnelling effect.

The credible worst case is that these factors are additive,
ie that a storm surge coincides with the highest tide.

Fig 3 shows the projected increase in sea level allowing
for all four factors.
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Fig 3. Credible worst case sea level rise by
end of study period
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These changes are significant. They have the potential to
affect both coastal erosion and flooding. Thus they must
be taken into account when considering the viability of
any coastal new build site. This is the subject of the
Halcrow study.
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Halcrow studies

z1alcrow

Halcrow carried out work for each of British Energy’s
potential replacement build sites based on results of the
Met Office study, together with recommendations of the
UK Climate Impacts Programme and the Department for
Environment, Food and Rural Affairs.
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At each site, the study sets a worst-case baseline by
assuming no new coastal or flood defences and no
maintenance of any existing defences over the 21st
century. It then assesses the risk of coastal geohazard
events —including erosion of land and site inundation -
under this artificial assumption, taking into account the
nature of the coast and our existing knowledge of the
coastal processes at that site. This allows Halcrow to
identify the intervention required to ensure continued
viability of the site.
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Site groups

The assessment considers the likely technical feasibility
of the interventions, and also their likely environmental
impact, taking into account any environmental
designations around the site.

The study separates the sites into four main groups,
according to the risk and hence the scale of intervention
required to ensure site viability. These are summarised in
the following table.

Site Group Risk due to coastal geohazards

Heysham, Hunterston, Torness Minimal risk

Hartlepool Minor risk

Dungeness, Sizewell Requires existing flood defences to be maintained, repaired and improved
Bradwell, Hinkley Point Requires investment in new coastal protection measures

Climate change and replacement nuclear build
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Mitigation options

The study then identifies specific risk mitigation options
and assesses their feasibility, together with the
additional data needed to support a full replacement
nuclear project at that site.

Depending on the nature of the site frontage - in
particular, whether it consists of “hard” rock or “soft”
sand or shingle — the mitigation options range from
engineering measures to protect the coastline against
erosion or increase the level of the site, to design
measures such as setting back the position of the site to
accommodate limited erosion. They also include
consideration of adaptive management, including use of
“soft” rather than “hard” flood defences, and of the scope
for habitat creation.

Likewise, the recommendations for additional data cover:

1. Tide gauge and wave measurements to refine
understanding of the climatic “forcing functions”.

2. Geomorphological, bathymetric and beach studies to
refine our understanding of how the coastal
processes are likely to respond.

3. Detailed condition surveys of existing coastal defence
and flood protection assets.

The optimum combination of measures in each case will
depend on the outcome of this work, together with the
specific design chosen for any replacement nuclear build.

But the initial conclusion is already clear. At each site, the
measures required for future flood defence and coastal
protection are likely to be entirely feasible within existing
engineering knowledge and techniques.
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