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EXISTING SITE AND SURROUNDING
AREA

Introduction

This chapter provides an overview of the existing Hinkley Point C (HPC) development
site and surrounding area which have the potential to be affected by the proposed
new nuclear power station.

Location of the Hinkley Point C Development Site

The HPC development site is located on the coast of Somerset, 25km to the east of
Minehead and 12km to the north-west of Bridgwater. The HPC development site
falls within the parish of Stogursey in the district of West Somerset.

As illustrated in Figure 1.1 the HPC development site is approximately centred on
the National Grid Reference 320300, 145850 and occupies a total land-based area of
175.2 hectares (ha). The proposed area for the permanent land-based development
will be approximately 67.5ha (the permanent development site).

Immediately to the east of the development site, the land is occupied by two nuclear
power stations, Hinkley Point A and Hinkley Point B, which form the existing Hinkley
Point Power Station Complex. Hinkley Point A operated between 1965 and 2000
and is currently undergoing decommissioning by the Nuclear Decommissioning
Authority (NDA). Hinkley Point B, owned by EDF Energy, has operated since 1976
and is scheduled to continue generating until at least 2016.

The surrounding area is predominantly agricultural with scattered settlements,
representative of the Vale of Taunton and Quantock Fringes National Character Area
(NCA) including:

Stolford approximately 2km to the east of the development site (as denoted by the
red line boundary).

Wick approximately 800m to the south east of the development site.

Shurton adjacent to the south of the development site.

Burton approximately 600m to the south-west of the development site.

Stogursey approximately 1.5km to the south of the development site.

Knighton approximately 500m to the west of the development site.

The villages of Combwich and Williton are located approximately 5km and 12km to
the south-east and west of the site respectively. These villages have been identified
as sites to accommodate the proposed off-site associated development. Further off-
site, associated development will be located in the village of Cannington 8km to the
south-east, at Bridgwater and in the vicinity of Junctions 23 and 24 of the M5.

The site is bounded to the north by the Bridgwater Bay, part of the Severn Estuary
from which it is separated by a low cliff.
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Hinkley Point C Development Site

As illustrated in Figure 1.2, the HPC development site is divided into three
compartments for the purposes of the Environmental Impact Assessment (EIA)
comprising:

The Built Development Area East (BDAE) comprising land in the north-east part of
the site, adjacent to the existing Hinkley Point Power Station Complex to be used
for the built development and main construction works areas.

The Built Development Area West (BDAW) located to the west and south of
BDAE and which will be occupied by the built development and main construction
works areas.

The Southern Construction Phase Area (SCPA) located to the south of the Built
Development Areas East and West and extends to the southern boundary. The
northern part of this area between Green Lane and latitude 144750mN will
accommodate areas for contractors, stockpiling, the on-site accommodation
campus and other facilities throughout the construction period. The area south of
144750mN will accommodate early landscaping works, the emergency access
road and a bridge over Bum Brook.

The majority of land within the development site is agricultural in nature and consists
of a mix of arable and pasture fields, delineated by a mixture of fence lines and
mature hedgerows. Five small broad-leaved woodlands are located within the
coastal fields, with other woodland being limited to Branland Copse (on the western
side of the existing Hinkley Point Power Station Complex) and a block of semi-natural
plantation towards the southern boundary of the site.

The BDAE comprised predominantly agricultural land, until 1957 when a small
sewage works was constructed towards the western boundary. A central part of this
area was also subject to the deposition of spoil arising from the construction of the
Hinkley Point A power station. The deposited spoil formed the large, double humped
mound still present on site. During construction of the Hinkley Point B power station,
a campus and fabrication area with associated electrical substations were developed
on the southern section of the BDAE. These have since been removed. More
recently, the north western part of this area was used as a temporary stockpile for
material arising from the construction of the new Intermediate Level Waste (ILW)
store on the Hinkley Point A site.

During 2011 the development site was subject to a series of separate planning
permissions as detailed in Volume 1 including:

the construction of new bat barn on the western boundary of the site to mitigate
for the loss of potential bat roosts within three derelict barns located within Built
Development Areas East and West during early site clearance; and

site remediation of known contamination within the spoil mound and surrounding
areas within BDAE. See Figure 1.3.

In addition, a replacement car-park serving Hinkley Point B power station was
constructed on existing operational land within BDAE through permitted development
rights under The Town and Country Planning General Permitted Development Order
1995.
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The topography of the development site is typical of that in the wider locality
comprising mostly open, gently rolling, mixed lowland farmland with a series of east-
west trending ridges from the coast extending inland. Figure 1.4 illustrates the
general landform. In essence, land rises from the coast up to Green Lane and then
drops down again into the Holford valley before rising again in similar fashion before
falling towards Bum Brook and the village of Shurton.

There are no substantial waterbodies within the development site boundary, although
there are a number of watercourses including Bum Brook and Holford Stream which
run west-east under the C182 and connect to the watercourses in Wick Moor. To
allow for a development platform to be created, Holford Stream will be culverted.
Further details are provided within the Construction Method Statement.

A minor unnamed ditch (referred to as the Hinkley Point C drainage ditch) arises to
the west of the site and runs through Built Development Areas West and East before
discharging to the intertidal zone.

Smaller standing water is also limited in extent, with a scrub-encroached pool
towards the north-western edge of the site boundary, and further small pools to the
south of the plant sewage works and near Pixies Mound to the east of the
development site.

The development site is well served by a network of public footpaths and bridleways,
including:

part of the West Somerset Coast Path which links the River Parrett Trail at Steart
in Bridgwater Bay with the South West Coast Path National Trail at Minehead,;

Green Lane, as described in 1.3.6 above; and

a number of smaller, interconnecting footpaths running north-south and east-west.

The development site is bounded to the north by Bridgwater Bay, part of the Severn
Estuary from which it is separated by a low cliff, between around five and ten metres
in height. At low tide, the shore adjacent to the site comprises a relatively narrow
platform of rock, cobbles and pebbles, interspersed with and fringed by muddy sand.
Intertidal areas to the west include more extensive areas of mobile sand, while to the
east, adjacent to the built nuclear power stations, the intertidal rock platforms, mud
and sand extend up to 500m from the upper shore at low water. The Severn Estuary
is recognised for its international and national nature conservation importance.
Further details are provided below in section 1.4.

The Severn Estuary is a typical outer estuarine area that experiences a moderate
variation in salinity regime throughout the tidal cycle. However, due to its extremely
high tidal range, it is in most other respects atypical. Turbidity levels (the amount of
fine silt suspended in the water) are extremely high. A significant feature is
associated with the neap/spring tidal cycle, where some of these fine silts are
deposited widely across the rock platform and in subtidal areas during the more
extreme neap tides and remobilised at higher tidal ranges. This is a distinctive
feature of Bridgwater Bay and the extreme turbidity and tidal regimes both have a
significant influence on ecology and water quality. Another significant influence on
water quality is the nearby Parrett Estuary, a large sub-estuary of the Severn,
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especially during extremes of river run-off when the freshwater plume can extend for
some distance off-shore.

Designated Sites

As illustrated in Figure 1.5 there are a number of designated sites in proximity to the
HPC development site. The Severn Estuary is recognised for its international and
national nature conservation importance and designated as:

a Ramsar site under the Ramsar Convention on Wetlands of International
Importance;

the Severn Estuary Special Protected Area (SPA) under the EC Directive
(79/409/EEC) on the Conservation of Wild Birds; and

the Severn Estuary Special Area of Conservation (SAC), under the EC Directive
(92/43/EEC) on the Conservation of Natural Habitats and of Wild Flora and
Fauna.

The Severn Estuary SPA and Ramsar Sites covers all intertidal and inshore marine
habitat adjacent to the northern boundary of the Built Development Areas and also
extends inland and includes Wick and North Moor to the east.

Bridgwater Bay SSSI, which includes Bridgwater Bay National Nature Reserve
(NNR), lies to the east of the site, south of the existing Hinkley Point Power Station
Complex and comprises a succession of habitats ranging from mudflats, saltmarsh,
shingle beach, and grazing marsh. It supports internationally and nationally
important numbers of wintering and passage wildfowl and is an integral part of the
Severn Estuary eco-system, as well as forming a link to the Somerset Levels.

A relatively extensive area of land on the southern side and small areas of ground to
the east and west of the existing Hinkley Point Power Station Complex have been
subject to land management and are non-statutorily designated for their conservation
value as a County Wildlife Site (Hinkley CWS). Approximately 60% of the
designation is within the BDAE.

Further details on the sites designated for the nature conservation value are provided
within Chapters 19 and Chapter 20 of this Volume on Marine and Terrestrial
Ecology, respectively.

Adjacent to the western boundary of the BDAW frontage, lies the ‘Blue Anchor to
Lilstock’ SSSI which is designated for the unique cliff stratigraphy which comprises
interbedded limestones, shale and mudstones of the Lower Blue Lias units. The
exposed strata are considered to be amongst the best examples of the Blue Lias
outcrop in Europe. Furthermore, the SSSI also has a geomorphological designation
for the exposed limestone rock pavement on the foreshore.

There are no local landscape designations within the site, however, a Historic
Landscape, Green Wedge, Historic Parks and Gardens and a Conservation Area are
present within the wider study area. Within 5km of Hinkley Point there are three
Scheduled Monuments (Wick Barrow Pixies Mound, Stogursey Castle and Village
Cross) and three historic Parks and Gardens (Fairfield, St. Audries House and
Crowcombe Courts). The presence of these features indicates historic activity in the
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area immediately surrounding the development site, and also immediately off-shore.
As such the area is likely to be considered as being of high archaeological
importance.

Located within 5km of the development site, to the west and south west, is the
Quantock Hills Area of Outstanding Natural Beauty (AONB), which covers an area of
99km?, from the vale of Taunton Deane to the Bristol Channel Coast. The AONB
contains large areas of heathland, oak woodlands, ancient parklands and agricultural
land. The existing Hinkley Point Power Station complex is visible from parts of this
nationally designated landscape. Exmoor National Park and Mendip Hills AONB are
also located within 20km of the development site.

Access to the Hinkley Point C Development Site

The main access road serving the existing Hinkley Point Power Station Complex is
the C182 which is a single carriageway road passing from Hinkley Point south-east to
the village of Cannington. The C182 routes to the east of Shurton and to the west of
Combwich and passes through the centre of Cannington to join the A39 to the south
of the village.

The A39 runs westwards towards Williton and Minehead and south-eastwards
towards Bridgwater and then eastward to Glastonbury.

The A38 routes through Bridgwater on a predominantly north - south alignment. The
A38 provides access to Bristol to the north and Taunton to the south. The M5
motorway bypasses Bridgwater to the east of the town with two interchanges at
Junctions 23 and 24. Junction 23 is located north of Bridgwater and Junction 24
south east of the town.

Highway Improvements

A range of improvement works will be implemented across the highway network in
the early stages of construction. The works will be located on the main transport
routes to the HPC development and comprise two principal types, being
modifications to existing road alignments or junction/roundabout arrangements or
enhanced safety measures at the following locations:

A38 Bristol Road/The Drove Junction, Bridgwater.

A39 Broadway/A38 Taunton Road Junction, Bridgwater.
A38 Bristol Road/Wylds Road Junction, Bridgwater.
Wylds Road/The Drove Junction, Bridgwater.

A39 New Road/B3339 Sandford Hill Roundabout.

M5 Junction 23 Roundabout.

Washford Cross Roundabout.

Claylands Corner Junction.

C182 Farringdon Hill Lane, Horse Crossing.
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Cannington Traffic Calming Measures.

Huntworth Roundabout.

1.6.2 All works will be of a limited spatial scale and the baseline environment for each of
the sites is described where relevant in the technical assessment chapters in this
volume.
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DESCRIPTION OF PROPOSED
DEVELOPMENT

Introduction

Part 1, 17 (a) of the Infrastructure Planning (Environmental Impact Assessment)
Regulations 2009 requires that a “description of the physical characteristics of the
whole development” is provided.

This chapter describes the permanent Hinkley Point C (HPC) development, the
landscaping proposals and the off-site highway improvements. It provides an
overview of the physical characteristics and functions of the components of the
development. Further details on the operation of HPC, together with commissioning
activities, are provided in Chapter 4 of this volume.

Permanent Site Layout

The permanent HPC built development and building layout, located in the north part
of the HPC development site, is shown in Figure 2.1. The rest of the land within the
HPC development site would be landscaped following completion of the construction
works.

HPC will comprise a range of buildings as well as seabed and sub-surface structures
and related facilities including:

Two Nuclear Islands each comprising a UK EPR reactor and associated buildings.

Two Conventional Islands, each including a Turbine Hall, located adjacent to the
Nuclear Islands.

A Cooling Water Pumphouse for each UK EPR reactor unit with related
infrastructure.

Sea bed cooling water intakes and outfall structures together with tunnels
connecting these to the cooling water pumphouses and turbine halls.

Fuel and waste management facilities, transmission infrastructure including the
National Grid 400kV substation, staff facilities, administration, storage facilities
and other plant.

A Public Information Centre (PIC) to provide education and public information
facilities.

A Sea Wall incorporating a public footpath.
Access and parking facilities for workers, visitors and deliveries for the main
power station and the National Grid 400kV substation.

The permanent built development will be distributed over level platforms generally at
14m and 20m AOD. Elsewhere, the permanent landform will be in accordance with
the topography presented in the landscape restoration proposals detailed later in this
chapter. lllustrative cross-sections of the HPC development are provided in
Figures 2.2a — 2.2b.
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The main development platform will accommodate the Nuclear Islands, Conventional
Islands, onshore cooling water infrastructure and other ancillary and storage
buildings. This platform will have an elevation of 14m AOD, which will be attained
above a slope behind the sea wall ranging in width from 11 to 29m along the site
frontage.

Details on the layout and design of specific development components are provided in
the sections below.

HPC Buildings and Structures

HPC will comprise two UK EPR reactor units each with its own reactor buildings; the
dimensions of essential buildings and infrastructure are described below. Detailed
plans and elevations are provided for each building in the Application Plans. As
described in Volume 1, Chapter 7, although detailed permission is being sought for
the majority of buildings, some uncertainties are likely to remain up to the point of
commencing construction of individual buildings. Thus there is a necessity to allow
for some flexibility in the plans and elevations.

The Environmental Statement (ES) has assessed HPC as detailed in the submitted
drawings. These provide both detailed designs and alternative maximum and
minimum parameters for some structures as shown in Figure 2.3. The potential
need for flexibility is not anticipated to generate any major change in the
characteristics of the development or to have a significant impact on any of the
assessment topics. Where appropriate the technical assessments have undertaken
a sensitivity analysis to demonstrate this.

Table 2.1 and Plate 2.1 provides the maximum dimensions and heights of buildings
and structures, where applicable. The dimensions and heights provided are the
overall external dimensions of buildings or structures. Dimensions are at ground
level, where the length and width are based on the largest dimension in either
direction. The height is based on the measurement from the ground level to the
highest point of the building or structure. It should be noted that projections, such as
heating and ventilation plant are not included.

A number of facilities are shared between the two UK EPR units. In the table below
these are denoted “shared facilities”.

Table 2.1: Maximum Dimensions and Heights of Buildings and Structures

Building and Structures Maximum Maximum Height
Dimensions | (m) from the
(m) Appropriate

Platform Level

Nuclear Island

Reactor Building One per unit 57 x 57 64

Fuel Building One per unit 36

Safeguard Building West One per unit Plastzez.1 38

Safeguard Building East One per unit See 38
- . Plate 2.1

Safeguard Buildings Two per unit 35

Nuclear Auxiliary Building One per unit 35
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Building and Structures Maximum Maximum Height
Dimensions | (m) from the
(1)) Appropriate
Platform Level
(stack height 70m)

Access Tower One per unit 27

Fuel Building Hall One per unit 14

Boron Storage One per unit 8

Radioactive Waste Storage Building (Unit 1)  Shared facility 26 x 33 17

Radioactive Waste Process Building (Unit 1)  Shared facility 37 x 39 14

Radioactive Waste Treatment Building One 22 x 29 13

(Unit 2) (Unit 2)

Hot Laundry (Unit 1) Shared facility 39x19 12

Hot Workshop, Hot Warehouse, Facilities for ~ Shared facility 98 x 24 16

Decontamination (Unit 1)

Effluent Tanks (Unit 1) Shared facility 28 x 25 16

Emergency Diesel Generator Two per unit 46 x 26 28
Comentonallgans [

Turbine Hall One per unit 123 x 64 46

Sky Bridges One per unit 49 x 44 21

Non-Classified Electrical Building One per unit 39 x 33 21

Gas Insulated Switchgear One per unit 32x 13 15

Main Transformer One per unit 37 x16 15

Unit Transformer Oqe pair per 13x8 12

unit (each)

Auxiliary Transformer One per unit 13 x 8 12

Hydrazine and Ammonia Storage One per unit 27 x 11 5

Auxiliary Feedwater Storage One per unit 25 x 20 13
Operations | ]

Operational Service Centre Shared facility 83 x 67 36
Coolng Water Pumphous and Assosited Buidings | |

Cooling Water Pumphouse One per unit 84 x 57 19

Forebay One per unit 79 x 41 4

Quitfall Pond (Surge Chamber) One per unit 47 x 43 11

Filtering Debris Recovery Pit One per unit 27x9 2

Fire-Fighting Water Building One per unit 46 x 31 7
Fomaining Balance of Plantand Otherlant ||

Attenuation Pond Shared facility 17 x 11 3

Demineralisation Station Shared facility 39 x 32 14

Auxiliary Boilers Shared facility 26 x 24 18

Hydrogen Storage One per unit 45 x 14 4
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Building and Structures

Maximum
Dimensions

(m)

Maximum Height
(m) from the
Appropriate

Platform Level

Oxygen Storage One per unit 14 x 4 4
Chemical Products Storage Shared facility 30 x 26 7
Sewage Treatment Plant Shared facility 8x4 3
Conventional Island Water Storage Tank (x2) Shared facility 38 x 38 20
Nuclear Island Water Storage Tank Shared facility 12x12 13
Fuel and Waste Storage _
Interim Spent Fuel Store Shared facility 150 x 65 25
(stack height 55m)
Access Control Building Shared facility 29 x 17 5
Intermediate Level Waste Interim Storage Shared facility 137 x 37 16
Facility (stack height 20m)
Ancillary , Office and Storage _
Main Access Control Building Shared facility 39 x 36 6
Entry Relay Building Shared facility 39x 17 6
Off-Site Vehicle Search Area Shared facility 7x6 4
Auxiliary Administration Centre Shared facility 38 x 29 15
Medical Centre Shared facility 41 x 38 5
EDF Site Offices Shared facility 65 x 65 10
Garage for Handling Facilities Shared facility 56 x 23 8
Oil and Grease Storage and Oil Ancillary Shared facility 38 x 29 10
Building
AREVA Warehouse Shared facility 80 x 44 14
Raw Water and Potable Water Supply Shared facility n/a Underground
Meteorological Station Shared facility 11 x 11 5
Outage Access Control Building Shared facility 29x 17 4
Contaminated Tools Storage (x2) Shared facility 65 x 29 13
Conventional Waste Storage Shared facility 59 x 38 7
(Hardstanding-
Height of canopy)
Transit Area for Very Low Level Waste and Shared facility 45 x 23 4
Low Level Waste (Hardstanding-

Public and Training

Simulator Building/Training Centre

Public Information Centre

Shared facility
Shared facility

99 x 40
32 x 31

fenced area)

11
19

National Grid Substation _

National Grid Substation GIS Hall and Annex Shared facility 90 x 25 15
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Maximum Maximum Height

Dimensions | (m) from the

(1)) Appropriate
Platform Level

Building and Structures

Amenity Building Shared facility 11 x13 4

Other Site Structures

Helipad Shared facility 49 x 27 0
(Hardstanding)

Sea Walll (incorporating Coastal Path) Shared facility 760

(length)
Car Parks Shared facility n/a n/a
Meteorological Station Mast Shared facility 3x3 50
EDF Energy Pylons Shared facility Various Various

Notes: A ‘shared facility’ is a building or structure shared between both UK EPR Reactor units

e All dimensions are rounded up to the nearest metre.
e For precise dimensions of the proposed buildings/structures, please refer to the relevant
application plans.

Plate 2.1: Maximum Dimensions of the Reactor and Associated Buildings
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Nuclear Island

Each of the two Nuclear Islands will comprise a reactor building surrounded by its
associated safeguard buildings and fuel building. Each of the two Nuclear Islands
will be shaped like a cross, with the reactor building at its centre and surrounded by
the fuel building and safeguard buildings.

Other structures within the Nuclear Island associated with each reactor include the:

Nuclear Auxiliary Building.

Fuel Building Hall.

Boron Storage.

Hot Laundry (shared facility adjoining Unit 1).

Hot Workshop, Hot Warehouse, Facilities for Decontamination (shared facility
adjoining Unit 1).

Effluent Tanks (shared facility adjoining Unit 1).
Emergency Diesel Generator Buildings.

Radioactive Waste Storage and Process Buildings (shared facility adjoining
Unit 1).

Radioactive Waste Treatment Building (Unit 2); and
Access Tower.

The following sub-sections describe these structures in more detail.

a) The Reactor Building

There will be a reactor building housing a UK EPR reactor in the centre of each of the
two Nuclear Islands. The reactor building will also contain the main components of
the Nuclear Steam Supply System. The reactor building is cylindrical in shape with
an ellipsoidal dome approximately 64m in height above platform level.

The reactor comprises a steel pressure vessel containing the nuclear fuel (reactor
core) and four cooling loops, each consisting of a reactor coolant pump and a steam
generator together with interconnecting pipework. One loop is connected to a
pressuriser vessel.

Other components of the reactor buildings include:

safety systems and equipment;

a refuelling water storage reservoir;

an area for the chemical and volume control system;
a steam-generator blowdown system:;

main steam lines and main feedwater lines; and

access to the containment inter-space.

Figure 2.4 illustrates the southern elevation of the Reactor Building for Unit 2.
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b) Fuel Building and Fuel Building Hall

Each UK EPR reactor unit will have a Fuel Building which houses a fuel storage pool
for new and spent fuel and associated fuel handling equipment. Adjoining the Fuel
Building is the Fuel Building Hall which will be used for the reception of new fuel and
dispatch of casks containing spent fuel.

c) Safeguard Buildings

The major safety system consists of four sub-systems or ‘trains’ to provide quadruple
redundancy. The purpose of the safety train is to control and remove residual heat
from the reactor in the event of abnormal operation. Each train is capable of
performing all of the necessary safety functions independently. There will be four
safeguard buildings per UK EPR reactor unit, each with one train. The four
safeguard buildings will be physically separated to prevent simultaneous common-
mode failure of the trains. Access by personnel to these buildings will be strictly
controlled.

d) Nuclear Auxiliary Building

The Nuclear Auxiliary Building will be built next to the Fuel Building for each UK EPR
reactor unit. This will house the nuclear operation support systems and the
maintenance areas. The main systems installed in the Nuclear Auxiliary Building are
the following:

the treatment system for primary effluents;

the pool-water treatment system;

the gaseous effluent treatment system;

part of the steam generator blow-down treatment and cooling system; and

the operational ventilation and chilled water systems of the nuclear auxiliary

building.

All air exhausts from the radiological controlled areas are routed, collected, controlled
and monitored within the Nuclear Auxiliary Building prior to release through a vent
stack 70m high.

e) The Access Tower

The main function of the access tower on each unit is to enable controlled access to
the Nuclear Island. The building will contain a number of operational and technical
rooms.

f) Boron Storage

Each UK EPR reactor unit will have a boron preparation and storage area, located to
the south of the Fuel Building. Boric acid will be stored and prepared before dosing
the primary circuit water to control the reactivity of the core.

g) Radioactive Waste Storage, Process and Treatment Buildings

The waste buildings, collectively termed the effluent treatment building (ETB), will
serve both UK EPR reactor units and will be used for the collection, storage,
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treatment and disposal of liquid and solid radioactive waste. The ETB is adjacent to
the Nuclear Auxiliary Building for Unit 1. A waste treatment facility is provided at
Unit 2.

The waste buildings, which are made of reinforced concrete, will be divided into two
sections; one for the storage of solid waste and the other for liquid effluent and solid
waste treatment.

h) Hot Laundry

The Hot Laundry is used to launder radiologically contaminated garments or
potentially contaminated garments; that is the protective clothing worn by employees
when working in contamination controlled areas.

i) Hot Workshop, Hot Warehouse, Facilities for Decontamination

The Hot Workshop, Hot Warehouse and Decontamination Facilities are
encompassed in a single structure adjacent to the Hot Laundry.

The Hot Workshop is the facility for engineering work on radiologically activated or
contaminated plant components such as valves, pipes and pumps.

The Hot Warehouse is designed to store activated or contaminated tools and
components such as the multi-stud tensioner or spare reactor coolant pump motors.

The Decontamination Facility is designed to reduce or remove radioactive
contamination of tools, components or wastes. Decontamination of equipment
enables reuse of tools and minimisation of the volume of radioactive materials
requiring disposal.

j) Effluent Tanks

The Effluent Tanks for the various liquid effluent systems adjoin the Unit 1 Waste
Processing Building. Liquid effluent undergoes different treatment depending on its
source; primary effluent treatment, spent effluent treatment or turbine hall drainage
water treatment. The different types of effluent are sent to three specific types of
tank for temporary storage and checking before discharge.

k) Emergency Diesel Generator Buildings

There will be two Emergency Diesel Generator buildings (EDGs) associated with
each reactor. Each diesel building houses two main diesel generators and a station
black out diesel generator. Each main diesel generator is dedicated to one of the
safeguard trains in the event of a loss of off-site electrical power. The purpose of the
blackout diesel generator is to provide a short duration back up to the main diesel
generators. EDGs are located on either side of the reactor structures.

Figure 2.5 illustrates the southern elevation of an Emergency Diesel Generator
building.
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Conventional Island

The Conventional Islands for each UK EPR reactor unit will comprise a Turbine Hall,
Non-Classified Electrical Building, power transmission platform, Hydrazine and
Ammonia Storage, and Auxiliary Feedwater Storage, as described below.

a) Turbine Hall

Each Turbine Hall is located adjacent to the Reactor Building for each UK EPR
reactor unit, and contains components which form part of the steam-condensate-
feedwater cycle, including the turbine and generator set (turbo-generator) and the
main condensers.

Figures 2.6 and 2.7 illustrate the east and west elevations of the turbine hall
respectively.

b) Non-classified Electrical Building

The Conventional Island’s electrical plant building (one per unit) houses electrical
distribution panels, which provide the permanent power supplies to the Nuclear
Island and the Conventional Island systems, together with the instrumentation and
control system which monitors and manages these systems.

c) Power Transmission Platform

The function of the power transmission platform (one per unit) is to process and
transmit the electrical power generated to the National Grid Substation. The power
transmission platform is located adjacent to the Turbine Hall and houses the
following key plant items:

gas insulated switchgear.

a main transformer;

a unit transformer; and

an auxiliary transformer;

Electricity generated from the turbo-generator is stepped up to 400kV via the main
generator transformer and this power is then transferred to the National Grid 400kV
substation via overhead lines and towers (pylons).

d) Hydrazine and Ammonia Storage

Bulk storage of hydrazine and ammonia is provided for adding to the secondary
circuit water to achieve the correct pH and oxygen level to minimise corrosion.

e) Auxiliary Feedwater Storage

Additional feedwater storage tanks and an associated process building are provided
to accommodate changes in the secondary circuit water inventory, particularly during
start-up and shut-down of the turbine.
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Cooling Water Pumphouse and Associated Buildings

The key components of the open circuit cooling water infrastructure are illustrated in
Figure 2.8 and described in more detail below.

a) Cooling Water Intake Tunnels, Intake Headworks and Associated Fish
Deterrent System

Seawater for cooling will be abstracted from Bridgwater Bay via a series of seabed
intake structures and tunnels. Each UK EPR reactor unit will have a single dedicated
intake tunnel with two dedicated seabed intakes. At either end of the tunnels there
will be vertical shafts that provide connection on the landward side to the onshore
cooling water infrastructure and at the seaward end to the seawater intake heads.
The tunnels extend approximately 3.5km and 3.4km from the foreshore high water
mark for the Unit 1 and Unit 2 intakes respectively (see Figure 2.9) and at a depth of
approximately 20m below the seabed. At their seaward extent, the two intake
tunnels will be some 480m apart. The two seabed intake heads associated with
each intake tunnel will be separated by approximately 200m.

Each intake head will comprise a main rectangular structure with a length of 35.5m, a
width of 10m and a depth of 2.8m. Tapered sections (4.2m long) will be provided at
either end of the rectangular structure to deflect tidal flows (see Figures 2.10
and 2.11).

b) Acoustic Fish Deterrence System

An Acoustic Fish Deterrent (AFD) system will be associated with each intake head.
The AFD acts as a behavioural deterrent which would provoke an avoidance reaction
amongst certain groups of fish. The AFD will compromise two modular sound
projector arrays, one at each end of the structure. A series of amplifiers with
associated sound projectors will be built into each module. Each module will
incorporate a number of sound projectors. Piles will provide a means both of
securing the modules in the appropriate positions and depths at each end of the
intakes, and for their ready removal and replacement. The projectors will be
positioned at the same level as the mid point of the intake head (see Figure 2.12).

The AFD modules will be streamlined and will also incorporate cowled tidal turbines
that will provide power for the sound projectors.

c) Forebay

There will be one Forebay for each UK EPR reactor unit. The forebays will receive
water from the intake tunnels and will be located to the north of the cooling water
pumphouses. Each Forebay will have a depth of 29m. The front of each Forebay
will be formed by a reinforced concrete wall. A single cooling water intake tunnel will
feed directly into each open Forebay. Two underground tunnels of 2.5m diameter
will run inland of the sea wall parallel with the shoreline and link the forebays of the
two units; these are referred to as ‘forebay link tunnels’ (see Figure 2.8).

d) Cooling Water Pumphouse

There will be two cooling water pumphouses (one for each UK EPR reactor unit) that
will draw water from the forebays. The cooling water pumphouses will contain
equipment supplying seawater as coolant for:
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the Nuclear and Conventional Islands’ auxiliary cooling water systems; and

the condenser cooling system that cools the turbine exhaust steam and
condenses it to liquid water for reuse as feed water within the secondary cycle.

Each Cooling Water Pumphouse will be divided into four distinct trains or channels
fed with water from the forebay (detailed below). Each Pumphouse will thus be
served by a separate sub-seabed cooling water intake tunnel linking it to two off-
shore seabed intake structures.

Each Pumphouse will incorporate screening systems (including drumscreens and
band screens) specifically designed in order to prevent the blockage of key elements
of plant further downstream, primarily the heat exchangers and main condensers.

Figure 2.13 illustrates the north and south elevations of the cooling water
pumphouse, forebay, outfall pond and filtering debris recovery pit.

i. Cooling Water Supply Channels

Each Cooling Water Pumphouse has four distinct trains:

Two central trains each separated into four waterways (narrow passages), which
then recombine before feeding to the two main drum screens, which will primarily
supply the essential service-water systems and the condenser cooling water.

Two lateral trains each including a single waterway, each fitted with a band
screen, which will supply the essential service-water systems and the
conventional auxiliary cooling water systems.

Each waterway, leading both to the drum screens and band screens, will incorporate
a fixed vertical coarse screen with spacings of 50mm in order to block larger
elements of debris. Each will be maintained by a timer/pressure differential-driven
trash rake. Sluice gates within the system may be closed within these waterways in
order to isolate downstream elements of the cooling water system for maintenance
purposes.

ii. Drum Screens

Each of the two cooling water pumphouses will have a rotating drum screen to
remove finer debris from a flow of approximately 30m>/sec prior to passage through
the main cooling water pumps and the fine bore condenser and other heat exchanger
tubing that follows.

Each drum screen will be made up of a horizontal axis drum whose outer
circumference will be made up of panels of a smooth (‘fish friendly’) fine (<6mm)
mesh. Aligned with the inner circumference of each drum screen are elevator ledges
or ‘buckets’, which lift debris and marine organisms including fish clear of the
seawater surface. Continuous wash-water sprays will then flush the collected
material and organisms to collection troughs from which they will then be flushed to a
gully. In normal operation the drum screens will rotate at a slow speed but if there is
any indication of blockage both the rate of rotation and the flow rate of wash-water
will be increased.
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iii. Band Screens

Each of the two pumping stations will also have a rotating band screen to remove
finer debris.

The screen is made up of a continuous belt of linked mesh plates which are rotated
around two horizontal rollers, one positioned at the foot of the waterway and one
above, and similarly aligned with a catch bucket and gully.

e) Filtering Debris Recovery Pit

A plant for managing screen debris is positioned next to each Cooling Water
Pumphouse. It consists of a pre-discharge section and a pre-discharge basin. The
pre-discharge section involves the continuation of the series of washwater gullies that
will run from the drum and band screens to collect the fish and other marine
organisms directed from the screens, together with materials from the raking screens.

The bottom of the basin will be at around 7m AOD in order to maintain a minimum
water depth of 0.5m within the structure. The fall height of water from the channels
into the basin will be less than 1m. The basin will be designed so as to channel fish
to the base of an Archimedean screw pump system as illustrated in Figure 2.14.

A culvert will transfer the returning volume from the discharge basin at the top of the
Archimedean screw pumps to a centrally located chamber prior to discharge to the
dedicated FRR return tunnel.

f) Fish Recovery and Return System

A Fish Recovery and Return (FRR) system will be provided as a component of the
open circuit cooling water infrastructure to recover and return fish and crustaceans
drawn in with the cooling water and caught on the screens.

The general principles applied to the design of the system will be in accordance with
general guidance published by the Environment Agency (Ref. 2.1 and 2.2) The
overall arrangement of the FRR system is illustrated in the sectional drawing
provided in Figure 2.15.

g) Return Tunnel

The return tunnel will be approximately 500m long from the shore. The tunnel will
extend to a location which ensures that the outfall remains underwater at all times i.e.
where the seabed is below the level of the Lowest Astronomical Tide of -6.1m OD.
The tunnel will have an internal diameter of approximately 0.8m. Any bends in the
tunnel will have a radius of 3m or greater.

h) Cooling Water Outfalls and Associated Tunnels

The single outfall tunnel associated with HPC will have a diameter of 7m and will be
located approximately 1.8km off-shore at a depth of approximately 10m below OD.
See Figure 2.9. The headworks will be aligned at 75 m intervals.
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i) Fire-fighting Water Building

The fire-fighting water buildings, one for each unit, provide the fire fighting water
supply, and also houses an emergency water provision for Nuclear Island facilities’
cooling.

Permanent Drainage System
HPC would be provided with a number of permanent drainage systems comprising:

surface water drainage;
plant drainage;

foul drainage; and
groundwater drainage.

Surface water drainage would be removed by two separate systems, one dedicated
to removal of roof water which is of high quality and the other to remove runoff from
roads and paved areas. Surface water and plant drainage systems would be routed
to the attenuation pond for treatment as required. Waste water (black and grey
water) drainage would be removed by a foul water drainage system for treatment at a
sewage treatment plant.

There will be penetrations in the Sea Wall to the foreshore to discharge the cooling
water forebay overflow.

Groundwater levels would be controlled through a passive groundwater collection
gallery that would extend around the southern and western boundary of the main
development platform. The gallery would collect groundwater at a level of about 8m
AOD, i.e. 6m below the surface of the main development platform and route it to the
forebay prior to discharge with the cooling water.

Further details on drainage are provided in the Hinkley Point C Site Drainage
Strategy. See Appendix 2A)

Remaining Balance of Plant and Other Plant

a) Attenuation Pond

The attenuation pond, located between the two pumphouses, collects and processes
the waste water on the permanent development site and is shared between the two
units. This will include a containment tank, and a settler/oil separator. This pond will
ensure that any polluted effluent, including that generated from accidental spillages,
is not discharged to the environment without prior treatment. The containment tank
will permit time for analysis and treatment of the effluent before discharge. The
function of the settler/oil separator will be to isolate and separate any oil from oil-
contaminated water, before discharging only treated water to the effluent water
discharge system.
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b) Demineralisation Station

A demineralisation station will be provided on site to process raw water delivered via
the local water company mains. This demineralised water will be used in the UK
EPR reactor for cooling purposes.

c) Auxiliary Boilers

The Auxiliary Boilers will provide steam for heating the deaerator and turbine gland
sealing for startup for both UK EPR reactor units and would be located in a single
building adjacent to Unit 1.

d) Hydrogen, Oxygen and Chemical Products Storage

Within the site there will be gas storage compounds for hydrogen, nitrogen, oxygen
and other process gases, and a chemical products storage building. These will all be
separate from the Nuclear and Conventional Islands.

e) Sewage Treatment Plant

On the site there will be a facility to process domestic effluents. The Sewage
Treatment Plant is located near to the Cooling Water Pumphouse of Unit 1.

f) Nuclear Island Water Storage Tank and Conventional Island Water Storage
Tanks

The Nuclear Island Water storage tank stores treated water which is required for use
in the Nuclear Island. There are two Conventional Island water storage tanks, which
house treated water used in the steam cycle which power the turbines.

Fuel and Waste Storage

a) Interim Spent Fuel Store and Access Control Building

The Interim Spent Fuel Store (ISFS) is a facility that will provide long term safe and
secure underwater storage for irradiated (spent) fuel assemblies that have been
transferred from the Fuel Building until they are removed from site. The ISFS will be
designed for a life of up to at least 100 years and the design will be such that this
lifetime could be extended through fabric and plant refurbishment, if required. The
building contains facilities for receipt, storage and retrieval of spent fuel, together with
water supply and clean-up systems and heat removal systems.

The location of the ISFS will be adjacent to the Intermediate Level Waste Interim
Storage Facility (ILW) building in order to facilitate security zoning during the station
operation and after station decommissioning.

The ISFS and associated Access Control Building are at an early stage of design and
the appearance and layout details are not fixed. Parameter plans have been
provided for the ISFS and associated Access Control Building which indicate the
minimum and maximum dimensions for these structures.

The ISFS envelope consists of the Interim Spent Fuel Store itself, protection shell, a
gaseous discharge stack (footprint within envelope) and ancillary plant including air-
water heat exchangers and a potential requirement for diesel unit(s), although it
remains to be determined whether the ISFS will require dedicated diesel units.
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However, provision has been made for this in the design. The ISFS building would
be a strong building that protects it from external hazards (for example, aircraft crash)
and this is contained within the envelope. The stack is defined as 55m in height
based on dispersion modelling carried out to date. The final height will be
determined following detailed dispersion modelling but it is not expected that it will be
above 55m. The requirements for the ISFS, and similarly the Access Control
Building, will be contained within the parameters provided.

The Access Control Building is sized based on the requirement to contain the
security and access functions and is similar in size to the Outage Access Control
Building.

b) Intermediate Level Waste Interim Storage Facility (ILWISF)

ILW generated during the operational phase will be placed in the ILWISF which will
be designed for a life of about 100 years. Further details on the management of
spent fuel and radioactive waste are provided in Chapter 7 of this volume.

Remaining Buildings on Site

There are a number of ancillary buildings located across HPC required for security s,
training, office and storage purposes. These are summarised in Table 2.2 below.

Table 2.2: Summary of Remaining Buildings

Operations Operational Service Multi-purpose building that is the operational service
Centre centre for the power station. It accommodates access
areas to the Nuclear Island, storage areas, workshops
and storerooms, laboratories, offices, a data centre,
and associated support and welfare facilities, including
the staff restaurant.

Ancillary, Office Main Access Control Primary access and control of daily entrance and exit
and Storage Building of personnel and visitors, and vehicles on-site.
Entry Relay Store Facility for receiving small packages or deliveries. The

building is positioned near the site entrance and
straddles the perimeter fence so as to enable
deliveries to be made without entering the power

station site.
Off-Site Vehicle Search  Building will be used to control the movement of all
Area vehicles on Wick Moor Drove approaching or leaving
the site.
Auxiliary Administration  Multifunctional building that includes ancillary facilities
Centre for operational staff and administration.
Medical Centre Building to be used to monitor the health and well-

being of the workforce during construction and the
operational lifespan of the nuclear power station.

EDF Site Offices Office facilities for site personnel during the
construction period and continued usage during
operation, including during outage periods. The EDF
Site Offices are located to allow easy access to and
from the site.

Garage for Handling Building used for the garaging of special handling
Facilities equipment and vehicles throughout the operational
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Oil and Grease Storage

and Oil Ancillary
Building

AREVA Warehouse

Raw Water and Potable

Water Supply

Meteorological station

Outage Access Control
Building

Contaminated Tools
Storage (x2)

Conventional Waste
Storage

Transit Area for Very
Low Level Waste and
Low Level Waste

Simulator Building/
Training Centre

Public Information
Centre (PIC)

National Grid 400kV
Substation

Helipad

Sea Wall

Car parking

Meteorological Station
Mast

EDF Pylons

period.

Building for the storage of oil and grease during
operation. The building will also accommodate the
vehicles for the transfer of the oil to the required
locations.

Warehouse to be used by AREVA during the
construction phase. After the construction phase, it is
proposed to be retained for office, storage and
workshop facilities.

Facility which provides a balancing (buffer) tank for the
raw water supply from the local water company and will
also supply raw water to downstream users.

Facility for housing environmental monitoring and
recording equipment.

A security facility for access to and from the site during
construction and as a secondary access point during
outages.

Store for contaminated tools.
Store for conventional waste.

Buffer stores for sorting and interim storage before
collection and removal off-site.

An ancillary building which provides specialist training
facilities.

Facility to help inform the general public and other
interested parties about the nuclear process of
producing electricity and its infrastructure. The PIC is
located outside the perimeter fence, but inside the site
boundary.

Facility to connect the nuclear power station to the
national grid high voltage transmission system.
Further details provided in Section 2.13 below.

Helipad for operational safety or security usage.

Incorporating the coastal footpath, the sea wall
extends the length of the permanent development site.
Further details provided in Section 2.14 below.

Facilities for site personnel and visitors. Further details
provided in Section 2.15 below.

A meteorological instrumentation mast is provided to
the north of the meteorological station to carry
instruments to measure environmental conditions such
as wind speed, direction and air temperature.

Pylons are provided on-site to transport the power from
the generators via the power transmission platform and
along lines to the National Grid Substation.

In addition to these structures, there is a network of underground service tunnels

across the site, which enable cabling, pipework and other services between buildings
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and plant and which also enable plant and personnel access. Maintenance access
to these service tunnels would be obtained via the above ground surface Service
Access Buildings.

Fencing

A perimeter fence will enclose the majority of the permanent development site as
illustrated in Figure 2.1. This excludes the car parks, the National Grid substation,
the Public Information Centre (PIC), and the Simulator Building/Training Centre.
Additional High Security Area (HSA) fencing will be provided within the permanent
development area around the Nuclear Island and ISFS facility and Access Control
Building. A separate fence is provided for the National Grid substation. An
illustrative fencing plan is shown in Figure 2.16.

Lighting

External lighting will be provided for the permanent development site with lighting
levels generally at the minimum necessary to enable safe operation. Lighting levels
will vary from 5 lux for roads and paths to task lighting of up to 100 lux for limited
areas. The security fence areas will be lit to the required security standards. Further
detail is provided in the Operational Lighting Strategy (see Appendix 2B).

Transmission Infrastructure

A new National Grid 400,000 Volt (400kV) Gas Insulated Switchgear (GIS) substation
is required to connect the Hinkley Point C power station to the national grid high
voltage transmission system. The substation will be installed to the south-east of the
permanent development site. As illustrated in Figures 2.17 and 2.18 this substation
compound will comprise:

GIS switch hall with an annex.
Amenity building.

Earth store.

Workshop.

Diesel generator building.

An internal tarmac roadway will extend around the periphery of the compound along
the eastern, northern and western sides to facilitate vehicular access for delivery,
removal and maintenance of plant and equipment. Car parking within the compound
will be provided in designated spaces for six vehicles.

The substation will normally be unmanned, being controlled and monitored remotely
by National Grid from their Electricity National Control Centre, other than when plant
maintenance is undertaken.

a) Connection to the National Grid High Voltage Transmission System

Four overhead line gantries will be sited along the southern side of the substation
compound to facilitate the transition from overhead line to gas insulated busbar and
subsequent through wall entry into the switchgear building as indicated on
Figures 2.1 and 2.18. These four line entries will form connections to the main
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interconnected transmission system at Taunton and Bridgwater-Melksham. Two
further overhead line gantries will be sited along the eastern boundary of the
substation compound and will form the overhead line interconnection with the
existing Hinkley Point B 400kV Air Insulated Switchgear substation.

All proposed National Grid overhead lines and towers, including the terminal towers
and substation connecting downleads, will be subject to a separate DCO application
by National Grid following public consultation.

On the northern side of the compound will be two overhead line landing gantries to
transfer EDF Energy overhead line connections between the power transmission
platform and the substation and two EDF Energy underground cable circuits to
connect the Auxiliary Transformers to the substation.

Sea Wall

The Sea Wall will be approximately 760m in length (see Figure 2.19) and will
comprise:

In-situ cast, non-reinforced, gravity mass concrete wall orientated along the
alignment of the existing cliffs in order to protect the proposed new nuclear
development site from coastal erosion.

A pre-cast reinforced wave return wall on top of the mass concrete wall.

Rock protection at the foot of the sea wall in order to absorb wave impact during
storm events and thus protect the foundation of that structure from scour and
consequent beach down-cutting.

50m long secant piled return walls at the eastern and western extent of the wall;
Two stepped pedestrian access points to the foreshore.
A maintenance vehicle access point.

A parapet located at the crest of the sea wall to provide a further increment of
protection against wave overtopping to the coastal footpath lying immediately
behind. This will include a handrail or other similar safety-related feature.

a) Integration with Existing Sea Wall and Topography

As illustrated in Figure 2.20, the Sea Wall will have a crest height of 13.5m AQOD.
The ground level behind the wall will range from 12.3 to 12.4m AOD compared with
the main power station development platform which will be 14m AOD.

At its western and eastern ends, the wall will turn inland and run for approximately
50m at the design crest level of 13.5m AOD. The retain sections of wall will comprise
reinforced concrete piles constructed to form continuous walls.

b) Toe Scour Protection

Scour protection will be needed at the toe of the Sea Wall in order to absorb the
impact of storm waves. The design in Figure 2.20 illustrates a typical rock toe cross-
section. This protection will be provided in the form of two layers of rock armour that
will rest within a narrow excavated area of the foreshore immediately in front of the
sea wall. These two layers will have a total thickness of approximately 2.5m along
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the 760m length of the wall. The armour will also be extended for a distance of 50m
past the western end of the wall to provide increased erosion protection to the base
of the natural cliff in that area. The armour will comprise rocks with a nominal
diameter of 1.35m.

c) Maintenance Vehicle Access Ramp

At the western end of the Sea Wall, an access ramp will be provided for maintenance
vehicle access to the foreshore (see Figure 2.21).

d) Pedestrian Access

Although there is no formal public access to the foreshore from the footpath along the
cliff at present, the design of the HPC Sea Wall will allow for safe access once the
structure is complete. As illustrated in Figure 2.22, steps will be provided at
locations 250m and 510m from the eastern end of the wall. They will be accessed at
these points via breaks in the crest of the wall to ensure that the upper step platforms
(set at 12.3m AOD) are level with the coastal footpath (Public Right of Way WL
23/95).

e) Drainage

Drainage of the backfill will be achieved by the provision of 150mm diameter
drainage pipes extending through the wall at spacings of one hole per 10 linear
metres. The holes will have an invert level of between 4.5 to 5.5m AOD at the rear
face of the wall and the outlets at the front of the wall will be 0.5m lower than the
landward side. The pipes will ensure that groundwater does not exceed the 6m AOD
sea wall design level.

To the rear of the pipes there will be a 1.5m deep imported fill drainage layer
separated from the permeable backfill above by a geotextile layer which will prevent
the washing in of fine material that could otherwise cause blockage. Both ends of the
drainage pipes will be fitted with a metal grille to prevent blocking by debris.

Access and Parking

a) Access Arrangements
i. Site Access

The existing access road into the Hinkley Point Power Station Complex will also be
the main access for the proposed development. As illustrated in Figure 2.1 two
roundabouts are proposed along this route. The first to the east of the HPC
permanent development site will provide access to site personnel and deliveries.
The second, to the south-east of the site, will provide access to the southern part of
the HPC development site during the construction phase, and during the operational
phase will provide visitor access to the Public Information Centre (PIC) and Simulator
Building/Training Centre (STC) and as an alternative means of access to HPC.

ii. Emergency Access Road and Junction onto Existing Highway

In addition, it is proposed to construct an emergency access road from the south of
the HPC development site as an alternative means of accessing HPC. This is only
required for use in exceptional circumstances such as for the emergency services to
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respond to an incident at the power station. It is not intended to be used during the
construction period.

The design of the road will have a load capacity sufficient for the largest/heaviest
emergency vehicles and will have sufficient passing places to allow incoming and
outgoing emergency vehicles to pass. The roadway will be of low-maintenance
design, suitable for occasional use and compatible with the proposed landscaping of
the surrounding area. There is no requirement for kerbs, footpaths or lighting along
the road, but the design will provide adequate indication of the edges of the road and
the location of passing places. The elevation of the road will be no less than 10m
AOD and sufficient land drainage shall be provided to preclude the possibility of
flooding making the road impassable.

There will be locked gates at the ends of the access road where it joins roads open to
general use, to prevent unauthorised access of motor vehicles. Separate provision is
made for pedestrian access.

iii. Bum Brook Bridge

Where the emergency access road crosses Bum Brook, a bridge will be provided
sufficient to allow the largest/heaviest emergency vehicle to cross. The design of the
bridge, as illustrated in Figure 2.23, would present minimal resistance to floodwater
flow in order to avoid exacerbating the flooding potential of Bum Brook.

iv. Internal Road Layout

The main road access within the HPC site is provided by a ring road around the
major buildings (the main circulatory road). This would be supplemented by
additional roads within the power station site to service the ancillary buildings and
secondary roads for vehicle access to buildings, as necessary.

v. Car Parking

A car park for operational staff would be located to the south-east of the HPC site,
adjacent to the substation. This would comprise 505 vehicle parking spaces for
operational staff and staff from the existing Hinkley point Power Station Complex.

In addition, a second permanent car park would be located to south of the site (south
of the PIC and STC) and would comprise a total of 508 parking spaces for additional
workers who would be required during the planned ‘outages’ (i.e. maintenance
periods), and car and coach parking for visitors to the PIC and the Simulator
Building/Training Centre.

A further smaller car park, comprising 180 spaces, will be provided to the east of the
site to replace the existing Hinkley Point Power Station Complex overflow car park.
Disabled parking will be included within the car parking provision.

Public Rights of Way and Bridleways

The restored landscape has been designed to provide a network of public rights of
way (PRoW) and permissive paths to link with the surrounding network.

Green Lane would be stopped up during construction for safety reasons. At the
completion of construction, the section of Green Lane that crosses the HPC

Volume 2 Hinkley Point C — Chapter 2 Description of Proposed Development | October 2011

NOT PROTECTIVELY MARKED



2.16.3

217

2.171

217.2

2.17.3

NOT PROTECTIVELY MARKED

development site would be upgraded to a bridleway. The coastal footpath would be
closed for a maximum of three years during construction. The coastal footpath
adjacent to Hinkley Point C will be incorporated into the Sea Wall. A new permissive
footpath would be created along Bum Brook during construction to provide access for
streamside walks. This would be retained once the station becomes operational.

All footpaths will be well managed, kept clear of vegetation and clearly signposted.
The proposals for the PRoW and permissive paths consider the needs of less able
people. Self-closing bridle gates are proposed rather than stiles, to avoid creating
barriers.

Landscape Proposals

When the construction of HPC permanent development is complete, the wider HPC
development site would no longer be required for construction purposes. The
landscape proposals for this wider site are presented in Figure 2.24 and summarised
below.

a) Land Form

The landscape scheme would build up existing ridges and valleys to a maximum
height of 35m AOD, have smooth transitions at the edges, and use characteristic
shapes and gradients typical of the local landscape character. The landform would
extend around the HPC permanent development site.

b) Landscaping Plan

The landscaping plan for the HPC development site would comprise:

Retention of the majority of the Green Lane ridge and hedgerows, together with
the majority of site boundary hedgerows.

The landscape would be structured with an angular field pattern defined by
hedgerow field boundaries. The pattern would be based on existing field patterns
adapted to site requirements, linking to the surrounding hedgerow network.
Additional hedgerows would be added to replace some of those lost due to
changes in agricultural practices.

Three extensive woodlands — Haysgrove Brake on the coastal slopes, and
Bishops Wood and Shurton Wood on the inland ridge — would be arranged within
the angular field boundary pattern, and would represent a substantial increase in
extent of woodland on the site.

Extensive wildflower meadows would include south facing calcareous grassland
to the south of Green Lane, lowland meadows and wet meadows in Holford Valley
and along Bum Brook.

Five wildlife friendly ponds with marginal planting would increase wetland on site.

Areas of coastal scrub on the coastal slopes and hedgerow/scrub woodland
edges inland would provide an increase in this habitat.

A wide palette of native or naturalised plant species. Table 2.3 provides a
summary of proposed land uses and habitat types.
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Table 2.3: Summary of Proposed Land Uses and Habitat Types

Broad-leaved woodland 3.5 ha 39.7 ha
Plantation woodland 3.5 ha n/a
Scrub (including scrub/hedges) 1.1 ha 0.9 ha
Calcareous Grassland (*including Bishop’s Wood) *3.5 ha 17.7 ha
Improved Grassland 30.6 ha n/a
Species-poor semi-improved grassland 16.1 ha n/a
Semi-improved grassland/ Species rich hay meadow n/a 30.9 ha
Arable (**Farmland Birds Annual Cover Crop) 97.6 ha **3.8 ha
Wetland (including ponds) <0.01 ha 0.43 ha
LinearFeatures | |
Native Species-rich Hedgerow 7.74 km 13.10 km
Species-poor Hedgerow 3.40 km n/a
Watercourses (excluding Bum Brook and including 2.02 km 1.2 km

Holford Valley ditches)

c) Holford Stream Culvert

The Holford Stream culvert would be retained after the construction phase to allow
for excess material from the ground terracing and construction phase to be retained
on-site and used within the landscaping area to the west of the permanent
development site.

Off-site Highway Improvements

A range of improvements will be implemented across the highway network which
may be influenced by construction traffic related to the HPC Project, as illustrated in
Figure 2.25. These improvements will be permanent, that is, they will not be
decommissioned and removed following completion of construction of HPC. All
improvements will generally be of a limited spatial scale and the majority would be
carried out within the existing highway boundary.

A physical description of each of the highway improvements proposed is provided
below. The justification for each of the improvements is set out in the Transport
Assessment.

The improvements are of two principal types, including:

modifications to existing road alignments or junction/roundabout arrangements;
and

enhanced safety measures.

Details of the individual works elements are presented in Figures 2.26 — 2.35 and
described in more detail below.
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a) A38 Bristol Road/The Drove Junction, Bridgwater

As illustrated in Figure 2.26 the proposed works at the A38 Bristol Road/The Drove
junction comprise a very small increase in the width of the highway to improve the
operation of the junction, through increasing the width of the right turn lane from
Bristol Road into the Drove and to reduce queuing.

b) A39 Broadway/A38 Taunton Road Junction, Bridgwater

As illustrated in Figure 2.27 there would be signal improvements at the A39
Broadway/A38 Taunton Road junction, which would include very minor works
including the modification and possible replacement of the traffic signals and their
associated control equipment, to improve the operation of the junction and reduce
queuing.

These works would also include improvements to pedestrian facilities at the junction
of the A39 Broadway and the A38 Taunton Road to the north-east of the existing
Morrisons store. These works would comprise:

various new tactile paving;

minor carriageway realignment to the southern, western and eastern junction
approaches;

minor curb realignment; and

minor changes to pedestrian islands.

c) A38 Bristol Road/Wylds Road Junction, Bridgwater

As illustrated in Figure 2.28, the proposed works at the A38 Bristol Road/Wylds
Road junction comprise an increase in the width of the carriageway to increase the
width of the right turn lane and provide for thee lanes, each 3.5m wide. The works
also include an improvement to cycle routes along Bristol Road.

d) Wylds Road/The Drove Junction, Bridgwater

As illustrated in Figure 2.29, the proposed works at the Wylds Road/The Drove
junction relate to various improvements to improve the operation of this junction and
would comprise:

provision of a left-turn slip road from Western Way into Wylds Road;

new tactile paving; and

realignment of existing pedestrian islands.

e) A39 New Road/B3339 Sandford Hill Roundabout

As illustrated in Figure 2.30, these proposals comprise a new four-arm roundabout at
the junction of Quantock Road, Charlynch Lane, Sandford Hill and New Road,
approximately 1km to the south-east of Cannington and would comprise:

minor realignment of existing carriageway;

provision of new four-arm roundabout;
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Some vegetation clearance to south west of Sandford Hill to achieve satisfactory
visibility splays;

provision of new signage and road markings;
provision of new street lighting; and
surface to be tarmacked with new kerbing.

f) M5 Junction 23 Roundabout

As illustrated in Figure 2.31, the M5 Junction 23 roundabout proposals relate to

minor physical works required to facilitate partial signalisation of the junction. The

proposals would be entirely within the existing carriageway and would comprise:
minor carriageway widening;

installation of traffic signals including signal control loops in approach
carriageways;

application of anti-skid coatings, road markings and additional signage; and

provision of new street lighting.

These works also include minor improvements to the lane markings at Dunball
Roundabout which will improve links to J23 of the M5, although these do not
comprise physical works and therefore are not included as part of the DCO
application. They have however been assumed to be part of the package of highway
improvements for the purposes of the Transport Assessment.

g) Washford Cross Roundabout

As illustrated in Figure 2.32, the proposals provide for a new, four-arm roundabout at
the existing junction of the B3190 and A39, approximately 1.5km to the west of
Williton. These proposals would comprise:
realignment of existing carriageway and creation of a new, four-arm roundabout;
new full-depth carriageway constructed off the line of the existing road;

existing carriageway to be broken out and area grassed or landscaped at eastern
approach;

existing carriageway at northern, southern and western approaches to be
resurfaced;

clearance of existing vegetation and removal of hedgerows;
extension of field access to new boundary at northern approach;
provision of new signage and road markings; and

provision of new street lighting.

h) Claylands Corner Junction

As illustrated in Figure 2.33, there would be minor junction realignment works at
Claylands Corner, approximately 500m east of Hillside Farm and 2km to the east of
Stogursey. The works would comprise:
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minor widening at eastern edge of carriageway opposite junction;

relocation of existing give-way line, approximately 2m to east;

minor relocation of kerb line to western edge of carriageway by approximately 1m;
widened carriageway strip to be finished in tarmac to match existing;

finish with new edging strip; and

provision of various new signage.

C182 Farringdon Hill Lane, Horse Crossing

As illustrated in Figure 2.34, there is a proposal for a new horse crossing at the
junction of the C182 and Farringdon Hill Lane, to the east of Shurton, approximately
1.5km south of the HPC development site. The proposals would comprise the
following works:

)

existing trees and vegetation to be cleared to accommodate horse holding area;

existing surfacing material to be removed within holding area and replaced with
hard surfacing;

push buttons to activate equestrian crossing warning sign to be located 10m back
from edge of C182 to north and south;

equestrian crossing warning signs adjacent to each side of carriageway on C182,
before approach to horse holding area; and

hedgerow to be removed or cut back along C182 to achieve necessary visibility
splays.

Cannington Traffic Calming Measures

As illustrated in Figure 2.35, there around be improvements to pedestrian facilities
and minor physical works to implement highway safety improvements, including a
20mph speed restriction, within the existing highway in Cannington.

2.18.17 The proposals would comprise the following works:

2.18.18

a new footway to the northern edge of High Street, opposite Clifford Park;
provision of skid-resistant surfacing;

revised parking and waiting restrictions;

a new puffin crossing at High Street;

provision of tactile paving and widening of existing uncontrolled crossing at
junction of Church Street and High Street;

new speed restriction signs enforcing existing speed restrictions;
new zebra crossing on Rodway before junction with Toll House Road; and
tactile paving at junction of Rodway and Toll House Road.

In addition to these physical works, Somerset County Council are also proposing to
implement two Traffic Regulation Orders to enforce parking controls and speed limits
on the C182. These do not comprise physical work, other than signage and road
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markings, and therefore are not included as part of the DCO application. They have
however been assumed to be part of the package of highway improvements for the
purposes of the Transport Assessment.

k) Huntworth Roundabout

2.18.19 As illustrated in Figure 2.36 the proposals for the Huntworth Roundabout comprise
minor carriageway widening to reduce queuing at the junction and improve
pedestrian crossing facilities. The proposals would be entirely within the existing
carriageway and would comprise:

widening of carriageway at eastern arm of roundabout;
removal of part of existing verge and trimming back vegetation as necessary;
provision of 2m wide footway between eastern and southern arms of roundabout;

reconfiguration of existing traffic splitter island, including improved pedestrian
crossing;

adjustment of footway to north of eastern arm; and

revision of white lining as appropriate.
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CONSTRUCTION

This chapter provides information on the construction of Hinkley Point C. It
sets out the following:

the HPC construction programme; and
summary of construction land use and physical parameters.

A description of construction activities and indicative phasing of work is
provided in the Construction Method Statement. See Annex 2.

HPC Project Construction Programme

The HPC construction programme is anticipated to commence with the site
preparation works in late 2011, followed by the main construction in early
2013, through the Development Consent granted by the IPC. The overall
construction phase is anticipated to take approximately nine years, with the
first UK EPR reactor unit operational in 2019, and the second UK EPR reactor
unit operational approximately 18 months later. However, completion of the
spent fuel store will extend some two years beyond initial operation of Unit 2.
Some landscaping works to the south of the southern construction area will be
undertaken early in the construction phase. The final landscape works will
commence once the construction phase is complete and HPC is operational.
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Plate 3.1: Hinkley Point C Indicative Construction Programme
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Summary of Construction Land Use and Physical Parameters

a) Land Use

This section sets out construction land use and describes the physical characteristics
of the development across the site.

The layout of the site will vary over the construction period but, taking this into
account, the anticipated principal uses of the overall land area at the peak phase of
construction, in 2016, are presented in Table 3.1 below.

Table 3.1: Proposed Areas of Land Use during the Peak Phase of Construction

e (o)

Final permanent power station area 67.5
Construction contractor accommodation, working and storage 28.4
Landscape screening and protected areas/reserves 27.5
Construction site entrance and access roads 20.6
Stockpile of material for re-use 13.3
Topsoil storage 9.7
On-site accommodation campus 3.7
Low-lying land unsuitable for construction use 2.8
Sea wall foreshore construction area 1.7

b) Physical Parameters

The height of the temporary buildings and structures will vary across the HPC
development site depending on specific requirements. Figures 3.1 and Figure 3.2
show in plan and cross-section the height limits for various areas of the development
site.

Zone 1 is the area where the main power station buildings and structures would be
located, and includes the area immediately to the west which would be used by the
main construction contractors. Zone 2 is within Zone 1 and includes the Nuclear
Island buildings, Conventional Island buildings and the areas immediately to the
south and west where liner fabrication would be undertaken. Zone 2 is where very
large mobile cranes (including a polar crane) would be used for installation of the
liner roof and main exhaust stack.

Zone 3 includes the area to the west of Zone 1 where aggregates, sand and cement
brought in by the jetty would be stored and the main construction contractors would
site their storage and prefabrication facilities. Zone 3 also includes the area south of
Zone 1 where the platform level is +20m AOD and various ancillary power station
buildings would be constructed. It also includes an area where the main nuclear
steam supply systems contractor would be based.

Zone 4 is the area of the National Grid substation at +14m AOD and includes the
temporary works area for the National Grid contractors.
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3.3.7 Zone 5 is the area where the main mechanical and electrical installation contractors
would be based. During the early construction works, this area may also be used by
the main civil works contractor for laydown and storage.

Table 3.2 summarises the heights and uses applicable to each of the zones.

Table 3.2: Construction Zones and Height Parameters

Construction Zone Explanation of Parameter Construction

Zone Parameter
(Max. Height)'

Zone 1: Construction of Working envelope for main building construction 140m AOD
the main nuclear island, requirements. Structures to include:

conventional island, temporary buildings, construction warehousing and

balance of plant and storage buildings; and

ancillary buildings. ; -
y 9 tower cranes, mobile cranes and other specialised

lifting equipment.

Zone 2: Construction of Working envelope for exceptional structures that 175m AOD
the main nuclear island are required for the lifting and installation of reactor

and conventional island - domes and other time limited activities that require

Exceptional Structures specialised cranes or lifting equipment that go

above the height parameters set out in
Construction Zone 1.

Typically these would include large mobile cranes
for installation of the dome associated with the two
reactor units.

Zone 3: Contractor areas Working envelope for liner fabrication facilities, 75m AOD
to the north of green lane.  workshops, storage buildings, offices and mess
facilities, concrete batching plants and associated
aggregates stockpiles, covered stockpiles and
cement/pulverised fuel ash silos.

Zone 4: National Grid sub-  Working envelope for substation construction, 80m AOD
station area. transmission tower erection, workshops, storage
buildings, offices and mess facilities.

Zone 5: Contractor areas Working envelope for workshops, storage 55m AOD
to the south of green lane.  buildings, offices, mess facilities and fixed cranes.

Zone 5: Contractor areas Working envelope for exceptional structures in 75m AOD
to the south of green lane - Zone 5, such as mobile cranes.
Exceptional Structures

Zone 6: On-site Working envelope for the onsite accommodation 32m AOD
accommodation campus campus.

Zone 6: On-site Working envelope for exceptional structures in 55m AOD
accommodation campus -  Zone 6, such as mobile cranes.

Exceptional Structures

Note: Exceptional buildings and structures comprise very large cranes and similar equipment which
will be used for relatively short periods during the construction works for specific activities, such as
lifting in the reactor building liner dome roof, and will then be removed.

' Figures quoted are height above ordnance datum level
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Zone 6 includes the southern site entrance, the on-site accommodation campus and
an area for offices and laydown/storage. Maximum heights within this area would be
limited in order to minimise the visual impact on the village of Shurton.

¢) HPC Accommodation Campus

A workers accommodation campus is proposed within the HPC development site.
The location of the campus and general layout arrangement is shown in Figure 3.1
and cross section BB in Figure 3.2 illustrates the heights of key structures in relation
to the landform.

The primary function of the campus is to provide living accommodation and facilities
for the workforce involved in the construction of the power station. It would consist of
the following:

15 three-storey accommodation buildings housing up to 510 workers;

a two-storey multi-purpose amenity building;

car parking for 319 cars, including accessible parking bays and motorcycle
parking;

external recreational space consisting of two, all-weather, 5-a-side football pitches
surrounded by a fenced enclosure;

single-storey plant and utilities enclosures and refuse compounds; and
soft and hard landscaped areas providing both functional and amenity spaces.

The proposed Masterplan of the campus is shown in Figure 3.3.

Upon completion of construction, the campus will be removed and the land will be
landscaped in accordance with the site wide Landscape Restoration Plan as
described in Chapter 2 of this volume.
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OPERATION

Introduction

This chapter provides a description of the operation of HPC which will have a design
life of 60 years. Unit 1 is scheduled to commence operation in 2019 and Unit 2 18
months later in 2020. A summary of the process of electricity generation is
presented together with a description of the sources and characteristics of liquid
discharges and gaseous emissions during normal operation and plant
commissioning. The anticipated workforce and visitor profile during the operational
phase is described along with vehicle parking arrangements for staff and visitors.

Electricity Generation

Electricity will be generated at HPC from heat energy produced from the two UK EPR
reactors. The heat will be used to raise steam which will then be utilised to power
turbines to generate electricity. The expected electrical output of HPC will be
approximately 1,630 megawatts (MW) per unit giving a total site capacity of 3,260MW
net of the electricity used on the site by plant such as the reactor coolant pumps.

Electricity generated in the two turbine halls (one for each UK EPR reactor) will be
converted by transformers to high voltage (400kV), before being exported by two
EDF Energy overhead lines connected to the National Grid 400kV substation.
Connections to the 400kV main interconnected national grid transmission system will
be made via six overhead line gantries and three overhead line terminal towers
(pylons). These will be situated along the southern and eastern sides of the National
Grid substation. Details of the proposed National Grid substation and associated
infrastructure are provided in Chapter 2 of this volume.

a) Heat Energy Generation

A UK EPR reactor is capable of producing approximately 4,500MW of heat from
nuclear fission which takes place in the reactor core. The core is contained within a
thick-walled steel pressure vessel which is approximately 10m high and 5.5m in
diameter. Diverse systems are installed for the safe shutdown of the reactor in the
event of any faults. Within the core of each UK EPR reactor there will be 241 fuel
assemblies each containing a 17 by 17 array of fuel rods comprising uranium dioxide
pellets in a sealed cladding tube. The uranium is enriched in the fissile isotope
Uranium-235 (U-235) from its naturally occurring level of 0.7% up to 5%. A fissile
isotope is an isotope where, when it collides with a low energy neutron, its nucleus
splits (“fissions”) into smaller fragments (“fission products”) and releases further
neutrons together with energy. In a nuclear reactor, these neutrons are slowed down
(“moderated”) to the point where they can cause a further nucleus to fission which
results in a sustained chain reaction and the release of nuclear energy as heat.

The UK EPR design is such that once the fuel is loaded in the reactor core the
reactor can operate at full power continuously in a ‘fuel cycle’ of up to 18 months.
Spent fuel removed from the reactor core will undergo 10 years of storage to cool in
the pools inside the plant before transfer to the Interim Spent Fuel Store (ISFS).
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b) Refuelling and Maintenance Outages

During the 60 year operational life HPC will undergo refuelling and maintenance
shutdowns (otherwise known as ‘outages’) at regular intervals. The length of these
outages will vary according to the maintenance and inspections required.

i. Refuelling Outage

During each refuelling outage all fuel assemblies will be temporarily offloaded into the
fuel storage pool (one for each reactor). When returned to the core, a proportion of
the fuel assemblies, normally a quarter to a third, will be replaced with new fuel.
Thus, each fuel assembly will normally spend three 18 month cycles in the reactor
before being replaced. Refuelling outages will take place approximately every
18 months.

ii. Maintenance Outage

Maintenance outages will include ‘preventative maintenance’ incorporating
inspections, tests, maintenance, repairs and replacements of equipment in order to
comply with the Nuclear Site Licence and other regulatory requirements. The aim is
to ensure that, throughout the installation’s service life, the objectives of nuclear and
industrial safety, environmental protection, and security are achieved. Maintenance
outages will normally be undertaken in conjunction with refuelling outages. The
length of the maintenance outage will vary depending on the scope of the work
required.

Cooling Systems
For the UK EPR reactors at Hinkley Point there will be three cooling systems,

comprising primary, secondary and open circuit systems. These are shown
schematically in below.

Plate 4.1: Schematic Illustration of the Functioning of the UK EPR reactor
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a) Primary System

The primary system, housed in the reactor building, is a closed water-filled
pressurised system which enables the heat produced by the nuclear fission reaction
inside the fuel assemblies in the reactor core to be extracted. The system comprises
the reactor pressure vessel and four separate cooling loops, each containing a
reactor coolant pump and a steam generator. The high pressure conditions of the
system, which are controlled by a single pressuriser, prevent the cooling water from
boiling even though the temperature of the water is around 330°C. The water within
the system, which is heated by the fission occurring in the reactor, passes through
tubes within the steam generators. The generators act as heat exchangers whereby
heat is transferred through the tube walls into the water of the separate secondary
system which flows outside and between the tubes. The primary coolant water,
having passed through the steam generators is then pumped back to the reactor
vessel. The metal cladding of the fuel assemblies, the reactor vessel and primary
circuit and the containment building all form barriers to the potential release of
radioactivity.

The water in the primary circuit also slows down (moderates) the neutrons released
in the nuclear fission process, which is necessary to sustain the fission reaction.
Control is achieved by inserting control rods from the top of the reactor and through
changing the concentration of boron in the primary coolant. Both the control rods
and the boron absorb neutrons and therefore reduce the rate of fission.

b) Secondary System

The secondary system is a closed system which is independent of the primary
system and it operates at a lower pressure. Consequently, when heated by the
primary system in the steam generators, the water in the secondary system boils to
produce saturated steam. The steam is first dried inside the steam generators and
then delivered to the turbine halls (one turbine hall for each UK EPR reactor unit).
Here it powers a single large turbine rotating at 1,500 revolutions per minute (rpm).
The turbine is coupled to the generator which produces electricity. After leaving the
turbine, the steam is cooled and condensed back to liquid water in the condenser. It
is then returned as feedwater to the steam generators.

c) Open Circuit System

The open circuit cooling system is independent of the primary and secondary
systems and draws water directly from the sea. It absorbs heat from the secondary
system in the condenser and the heated water is then discharged back to the sea.

Sea water will be supplied through the two off-shore intake tunnels, each of which
has two intake heads. The relative positions of the intake heads associated with the
two tunnels will ensure that no two intakes would abstract sea water from the same
tidal streamlines, on either ebb or flood tide.

Each intake head will be designed to abstract 32.5m>sec of sea water (a flow rate
that will, in practice, vary according to tidal state because of the consequent change
in head at the cooling water pumps). The two intake heads for each tunnel and
reactor unit will therefore provide for a combined flow of approximately 62.5m%/sec of
cooling water.
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At its onshore end, each intake tunnel feeds directly into the forebays (one for each
reactor unit). The intake cooling water will contain a high degree of suspended
solids, which may accumulate to some extent in the forebays. It is common practice
in the UK power industry at coastal sites to undertake periodic desilting of the
forebays. Should desilting be required at HPC, the preferred option will be to return
the sediment to the cooling water system for discharge back to the Bristol Channel.

The intake water is filtered as it is drawn from each forebay into an adjacent pumping
station (which supplies the cooling water for one UK EPR reactor unit) in order to
prevent the blockage of key elements of plant further downstream, primarily the main
condensers and other allied heat exchangers. Coarse raking screens within the
intake channels directly downstream of the forebay remove debris and larger marine
organisms which will be routed to the filtering debris recovery pit which is periodically
lifted and emptied. Further screening of material is then achieved using rotating
coarse (drum) screens and fine (band) screens. The drum screens provide for the
capture (impingement) and retrieval of fish, smaller marine organisms and remaining
debris before being channelled to a pre-discharge basin, lifted above the level of the
perimeter of the pumping station by Archimedean screw, and then returned to sea via
the dedicated fish return tunnel under the seawall and intertidal shore.

The filtered cooling water from the pumping station is pumped through underground
pipes routed in galleries to the turbine hall and Nuclear Island. The cooling water
pipework is divided between different galleries based on the segregation
requirements of the safety systems. Once the cooling water has served its heat
removal function and passed through the condensers or other heat exchangers it is
returned to the sea via two outfall ponds (also referred to as ‘surge chambers’). The
outfall ponds serve to regulate the water level and control the pressure head on the
discharge side of the Cooling Water Outfall Tunnel. The outfall ponds also receive
waste water and effluents from different systems around the site after they have
received any treatment that may be required.

Two onshore discharge culverts carry the water from the outfall ponds towards the
head of a common discharge tunnel which extends approximately 1.8km offshore.
The water is discharged offshore via two outfall structures, or *headworks’ which will
be located approximately 75m apart at the end of the offshore outfall tunnel.

Operational Liquid Discharges

In normal operation all liquid effluents will be discharged to the sea in Bridgwater Bay
via the outfall ponds and the cooling water outfall infrastructure. Sources and
characteristics of liquid effluents which will be generated and discharged with the
cooling water are described below and details are presented in Appendix 4A.

a) Production of Demineralised Water

The primary and secondary circuits both require a feed of fresh demineralised water.
Demineralised water would be produced from mains water using a combination of
membrane technology and ion exchange resins. This process will be undertaken in
the Demineralisation Plant and will generate effluents characterised by either high
acidity or alkalinity as a result of the use of sulphuric acid and sodium hydroxide to
regenerate the resins and membranes. Batch treatment of these effluents using
acids and alkalis would result in a neutral pH.
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No further treatment of demineralisation effluents is proposed and the discharge will
contain dissolved solids removed from the mains water as well as substances such
as sulphates, sodium and chlorides.

b) Primary Cooling System and Other Radioactive Liquid Effluents

Increases in the boron concentration for controlling fission in the reactor core are
achieved by dosing the primary coolant with boric acid. To counteract any changes
in pH, the primary coolant is also dosed with small amounts of lithium hydroxide.
Decreases in the boron concentration are achieved by topping up the primary coolant
with low concentration borated water and releasing primary coolant to a coolant
storage and treatment system.

There are also a number of corrosion products associated with the primary circuit
including iron, nickel, cobalt, chromium, manganese, antimony and silver. These
corrosion products are minimised at source through the careful selection of materials
that are used to make the reactor systems and those components in contact with the
primary coolant. The corrosion products can become activated by neutrons as they
pass through the reactor in the primary circuit. Treatment prior to discharge will be
undertaken to minimise the amount of corrosion products discharged.

Some further radioactive elements may be generated in the primary coolant by
activation or fission processes. Measures are taken to minimise the generation of
these radioactive elements at source. Once generated, abatement systems are used
to minimise the amount of radioactive effluent discharged. Note that in addition to
the primary circuit, radioactive effluents may also be generated from the fuel pool
purification systems, the operation of a radioactive laundry facility and washings from
plant decontamination.  Techniques are applied to minimise the amount of
radioactivity produced. In each case, the plant is designed and will be operated
taking all reasonably practicable steps to minimise the generation and discharge of
radioactive materials, in accordance with the environmental permits granted by the
Environment Agency.

There are three main systems which remove contaminants from the water in the
primary circuit and to treat effluents prior to discharge:

Chemical and volume control system — this maintains the chemistry of the primary
coolant by taking some of the primary coolant, known as let-down, cleaning it and
returning it back to the system. Water is treated by the use of ion exchange
resins and filters. Boric acid and lithium chemistry can be modified as required to
meet the prescribed conditions in the reactor. This system also provides volume
control for the primary coolant and contains any leaks from reactor coolant pump
seals.

Coolant storage and treatment system — this treats the liquid effluent from the
primary circuit. The purpose of treatment is that, as far as possible, the boron and
water may be recycled through the primary reactor circuit. Treatment for recycling
involves demineralisation by ion exchange resins and filtration, evaporation and
degassing. The evaporator is used to recover the enriched boric acid for re-use
within the reactor coolant system.

Liquid waste processing system - this is designed to ensure optimisation of the
management of effluents by enabling treatment through a variety of techniques,
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such as filtration, ion exchange and evaporation. The system allows effluents to
be retreated and pass through different treatment techniques before being
sampled and monitored and, if acceptable, discharged.

After treatment to reduce the radioactive content of the effluent, it is sampled and
monitored prior to final discharge with the cooling water.

c) Secondary Cooling System

A small proportion of the condensed water is bled continuously from the secondary
circuit and replaced with fresh demineralised water. This is to prevent saturation of
the secondary circuit with dissolved salts and to prevent the formation of foams or
solids in the system that would make it difficult to dry the steam before it enters the
turbine, which is required to prevent damage to the turbine. The water bled out of the
system is known as ‘blowdown’ which is largely made up of demineralised feedwater.

The secondary circuit may also be dosed with hydrazine, ammonia, morpholine and
ethanolamine which would be added to prevent corrosion and control the pH in the
secondary circuit, as follows:

Ammonia, morpholine and ethanolamine may be added to control pH, which helps
to prevent corrosion; and

Hydrazine would be added, as it is a very effective oxygen scavenger and
therefore prevents corrosion associated with oxidation of metals in the steam
generator (i.e. rusting). During shutdown, hydrazine may also be used to
condition the steam generators.

The blowdown water from the steam generators will be processed and treated to
remove non-radioactive corrosion products and dissolved salts before the water is
recycled in the secondary circuit. Treatment involves filtration and the use of ion
exchange resins.

As with the primary system the non-recyclable blowdown effluent would be
transferred to a separate system which monitors and further processes effluents
where required, before discharge. If necessary, this would be subject to hydrazine
destruction; the method for hydrazine destruction would be determined during
detailed design of the plant.

d) Oily Water Drainage System

There are a number of areas on the site where oils or hydrocarbon fuels will be used
and stored, including the following:

Back-up diesel generators.

HPC and National Grid transformer compounds.

Electrical substations.

Oil and grease store.

Oil and hydrocarbon fuel offloading areas.

Workshops.
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The drainage infrastructure (see also Site Drainage Strategy) in these areas will be
segregated from other drainage, preventing the contamination of other effluents and
clean surface water runoff. Any oily water in the segregated drainage system will be
routed via a settling tank located in the Attenuation pond building. Once the tank
reaches a predetermined level the contents would be pumped to an oil/water
separator, following which the oil would be pumped to a mobile container and
disposed of off-site at an appropriately licensed waste management facility. The
treated effluent will have a hydrocarbon content of <5 mg/l and will be discharged via
the outfall pond.

e) Sanitary Effluent Treatment

The on-site workforce would generate sanitary effluent which would be treated in a
Sewage Treatment Plant before being discharged. The Sewage Treatment Plant will
be designed and sized to accommodate peak numbers of people on-site, for example
during a major outage (shutdown for maintenance purposes), as well as operating
effectively to treat effluent from the lower numbers of people expected during normal
operations. The foul water drainage network would send effluent to the Sewage
Treatment Plant where it would be treated a before being discharged via the Outfall
Pond.

The sewage system will typically collect black and grey wastewater from lavatories.
After treatment in the Sewage Treatment Plant; the discharge would typically be
characterised by a relatively high five-day Biochemical Oxygen Demand (BODs . a
measure of the quantity of dissolved oxygen required to break down the residual
organic material in the water) when compared to the other effluent streams
generated at the site.

f) Surface Water

As described in Chapter 2 of this volume (and the Site Drainage Strategy), there
will be a surface water drainage system which will comprise two separate elements,
one dedicated to the collection and removal of uncontaminated rainwater gathered
from the roofs of buildings and the other to remove runoff from roads and paved
areas. No treatment of drainage generated from roofs will be undertaken under
normal circumstances although the retention and treatment of such drainage in the
HXO building prior to discharge to the outfall pond will be possible. The drainage
infrastructure for roads and car parks will be provided locally with oil/water separators
for the higher risk areas where minor spills and leaks (principally from road vehicles)
could occur. Again retention and treatment within the HXO building will be possible
under abnormal conditions.

g) Groundwater

To prevent excessive groundwater pressure building up upon the sub-surface
structures and foundations, groundwater levels would be controlled through a
passive groundwater collection gallery that would extend around the southern and
western boundary of the main development platform. The culvert would collect
groundwater at an appropriate level (around 8m AOD) and route it to the Forebay of
Unit 2 and then to the outfall pond. No treatment of groundwater is expected to be
required prior to discharge. If this proves to be necessary, retention and treatment
would be undertaken in the building.
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h) Cooling Water Discharge

Operational requirements determine that at full operating load the cooling water will
be discharged at 10 to 12.5°C above the intake water temperature, and the combined
cooling water volume for both UK EPR units will be approximately 125 m*s. In
practice, both the temperature and volume would vary tidally due to variable load on
the cooling water pumps themselves: where pumping rates are reduced there is a
corresponding increase in discharge temperature. For the purpose of the EIA, the
twin outfall headworks discharging a flow rate varying tidally between 116m®s and
134m?/s during normal operation has been assumed.

In addition to the substances associated with the effluents described above, the
returned cooling water may also contain residual biocides arising from low-level
chlorination (if a need is found to control biological fouling) of that cooling water
stream.

Low level chlorination is one of the most commonly used and effective means of
preventing untoward biological growth within cooling water circuits. The biocide may
be introduced either in the form of sodium hypochlorite solution, or produced in situ
by electrolysis of seawater. It is possible that the routine operation of HPC will not
require chlorination because of the prevailing conditions in the Bristol Channel, and in
particular the extreme turbidity regime which will limit the growth of biofouling
organisms. The required elements of a chlorination system will none the less be
fitted in case the need arises.

Commissioning and Associated Liquid Discharges

Prior to full operation, commissioning tests will be undertaken to demonstrate that
HPC is capable of performing in accordance with its design specification and safety
and environmental requirements.

Commissioning activities at HPC are anticipated to commence during the
construction phase in 2015 and continue until the two units are operational. Early
commissioning activities include the commissioning of the demineralisation plant and
cooling water system, with commissioning of the reactor units anticipated to
commence in 2017 and 2019 for reactor Units 1 and 2 respectively. The
commissioning of the reactor units comprises two key phases including:

Non-active commissioning, which will start with demonstration of equipment
functionality and gradually build up to tests of the integrated function of the plant
focusing on safety related systems and components. This stage includes hot
functional testing, where the plant and equipment is put through its design
envelope up to and including full temperature and pressure conditions, as far as
practicable without nuclear fuel being in place. These tests are completed before
fuel is loaded into the reactor and therefore no radioactive effluents are generated
as a result of these activities; and

Active commissioning which commences with fuel delivery and active
commissioning of the reactor components e.g. testing the fuel storage systems
before fuel loading, loading of fuel into the reactor vessel, initial criticality and
power ascension testing, where the reactor is progressively increased in power
and the operational and safety performance is verified.
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a) Non-active Commissioning Discharges

With regards to discharges, the non-active commissioning of HPC can be broken
down into two distinct phases, i.e. cold testing and hot functional testing (HFT).

i. Cold Testing

Cold testing involves the cleaning and initial preparation of various plant components.
The main activity in this phase is cold flushing of pipe work (using demineralised
water) to remove surface deposits and residual debris from installation including rust.

The discharges from this phase will primarily comprise water containing suspended
solids and iron oxide (rust) and small quantities of conditioning chemicals including:

Ammonia.
Ethanolamine.
Hydrazine.
Phosphate.

During this phase of commissioning for Unit 1, the cooling water pumps will not have
been commissioned therefore the cooling water system will not be available as a
discharge route of these effluents (the cooling water system will be static (no
significant flow) and unsuitable for receiving effluent for discharge through the cooling
water outfall). This means that that discharges will be made via the temporary
discharge route to the Foreshore Outfall following the necessary treatment to meet
the relevant Environmental Quality Standards at point of discharge. Treatment may
be required for ammonia, ethanolamine, hydrazine, phosphate, iron oxide and iron.
Hydrazine will not be discharged during commissioning until the cooling water system
and outfall tunnel is available as a discharge route. During the cold testing phase for
Unit 1 hydrazine will be routed to a specific storage tank; storage will enable the
hydrazine to decompose before being discharged via the outfall to the intertidal area.

The maximum combined cold-flush commissioning discharge will be 267m? per day
(11.13m%h).

When Unit 2 undergoes cold testing, the cooling water system for Unit 1 and the
common outfall tunnel will be available, and therefore the Unit 2 discharges will be
routed through the Cooling Water outfall tunnel and not via the Foreshore outfall.

ii. Hot Functional Testing

HFT is a process whereby the UK EPR reactor is tested under high temperature and
pressure prior to the loading of nuclear fuel into the reactor. The HFT phase of
commissioning begins following the successful completion of the cleaning/flushing
and cold performance tests and when the required equipment and functional units
are deemed to be available.

The chemical substances discharged during the HFT phase of commissioning will be
the same as those discharged during the normal operation of HPC. There will not be
any radioactive effluents produced during non-active commissioning. However, HFT
is an important step in passivating the primary circuit. This contributes to the
minimisation of subsequent radioactive discharges over the lifetime of the facility.
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Once HFT has been completed the primary circuit must be fully drained prior to
refuelling with borated water. The steam generators are then either drained and
placed in dry lay-up or wet lay-up (depending on the duration of preservation
required). This is the only part of HFT that will be outside the normal operating
envelope. During this period, operational discharge limits as defined by the
appropriate Environmental Permit, will be respected and adhered to. This will involve
careful planning to ensure that the effluent drained from the primary circuit is directed
to appropriate storage tanks; sampled and subjected to appropriate analysis; and
then discharged to the cooling water system. If analysis shows that discharge of this
effluent would cause operational discharge limits to be breached, appropriate
treatment would be applied to bring the effluent within specified limits. Failing this,
disposal through an appropriately permitted off-site method would be arranged.

It is important to note that during the HFT phase, the cooling water system would be
operational and therefore available to receive effluents and apply adequate dilution.

b) Active Commissioning Discharges

Discharges of chemical (non-radioactive) effluents during the active commissioning
phase will be bounded by the limits described in the water discharge activity
Environmental Permit. Discharges of radioactive liquid effluents will be bounded by
the limits in the RSR Environmental Permit.

c) Sanitary Effluent Treatment During Commissioning

During the commissioning phase, HPC would continue to produce routine sewage
effluent, which would be treated and discharged with sewage effluent associated with
the construction works. Once the permanent Sewage Treatment Plant and cooling
water infrastructure is available, then the sewage effluent associated with HPC would
be rerouted and discharged via the cooling water outfall tunnel.

Operational Gaseous Emissions

The potential operational emissions to air arising from the operation of HPC would
primarily include:

Formaldehyde (H,CO), that may in turn produce carbon monoxide (CO), emitted
by the thermal decomposition of insulation material during reactor return to
operation following maintenance outages.

Ammonia (NH3) discharged as the temperature rises in the steam generators
during start-up following a maintenance outage.

Sulphur dioxide and nitrogen oxides (SO, and NOy), carbon monoxide (CO) and
particulate matter (PM1o and PM55) in the exhaust gases from engines of back-up
diesel generators during periodic testing.

SO,, NOy, CO, PM3p and PM35s from plant including; fire fighting and hydrant
diesel pumps, domestic heating boilers, and small diesel engines associated with
the Interim Spent Fuel Store (ISFS).

Discharge of radioactive gaseous effluents arising from the degassing of primary
coolant and maintenance and operations in building areas containing radioactivity.
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a) Start-up of the Reactor Plant

During the return to operation following a maintenance outage (approximately every
18 months), thermal decomposition of plant piping insulation material will result in the
release of steam containing formaldehyde (H,CO) that may in turn produce carbon
monoxide (CO). It is estimated that during return to operation following maintenance,
the operating time required to evacuate these emissions would be eight hours at
normal flow and 42 hours at low flow. These gases would be captured by the
ventilation extraction system and discharged to atmosphere via the main stack, which
would be approximately 70m in height and have a flow rate of approximately 224 to
290 m*/h. Two installation restarts are assumed per year during routine operation.

Start-up following a maintenance outage may also result in the production and
emission of ammonia (NH3). Depending on the type of maintenance planned during
an outage, the steam generators may need to be filled with demineralised water and
corrosion inhibitors to prevent their fabric corroding and also provide a biological
barrier (a water shield). Once the outage is over, the rise in temperature in the steam
generators generates gaseous ammonia partly from this wet lay-up solution, and
partly from the steam generators emergency feedwater system. These emissions
would be discharged via four steam relief valves associated with each unit. For the
purpose of this ES, it has been assumed that the NH3 emissions from one steam
generator would be released during a period of 83 hours per restart. Two installation
restarts are assumed per year.

b) Periodic Testing of the Back-up Diesel Generators

In order to ensure power is always available to the site (even in the event of loss of
connection/supply to the National Grid), there would be a number of back-up diesel
generators.

For each unit there are four main backup Essential Diesel Generators (EDGSs) each
with a thermal input of 18.5MWy,, and electrical output of around 7.9MWe. There
would also be two emergency back-up generator per unit, referred to as Station
Black Outs (SBOs) each with a thermal input of 7.0MWy4,, and electrical output rated
at around 2.9MWe.

These back-up generators would routinely operate during periodic tests, which
represent an estimated 60 hours per year for each of the EDGs and SBO generators.
This is a conservative assumption and in reality it is expected that running hours
would be much lower.

These emissions would be discharged via exhaust stacks (one per generator),
approximately 30m above ground level and have a flow rate of approximately
27.5 m%s (EDGs) and 7.9 m*/s (SBOs), located on the roof of the diesel generator
buildings. Each diesel generator building would house two EDGs and one SBO; thus
there would be two diesel generator buildings per unit.

c) Other Gaseous Emissions

Domestic heating boilers would be routinely used around the site (particularly during
periods of cold weather). Fire fighting diesel pumps located around the site would
only be used for short periods in the event of an emergency or during periodic tests.
Small diesel engines would also be used to provide backup power supply to the
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ISFS. Emissions from these sources would be discharged to air via their own flue
gas vents and likely to comprise SO,, NOy, CO, PM1 and PMs.

Stack parameters and emission rates for EDGs, SBOs and non-diesel generator
emissions to air are presented in Appendix 4B.

d) Radioactive Gaseous Emissions

Operation of the reactors and other radioactive facilities on site (such as the ISFS)
produce radioactive gaseous effluent from the degassing of the primary cooling
circuit and ventilation of potentially contaminated areas. Gaseous radioactive
emissions are filtered and treated and only very small quantities are permitted to be
discharged. These discharges into the environment will use the discharge stack and
other authorised outlets, in accordance with the RSR Environmental Permit. The
discharges are continuously sampled and monitored.

Gaseous Emissions associated with Commissioning
During commissioning there will be a number of emissions to air, including:

Formaldehyde (H,CO), that may in turn produce carbon monoxide (CO), emitted
by the thermal decomposition of insulation material during reactor plant start-up
(commissioning);

Ammonia (NH3) discharged as the temperature rises in the steam generators
during start-up (commissioning):

Sulphur dioxide and nitrogen oxides (SO, and NOy), carbon monoxide (CO) and
particulate matter (PMio and PM2 ) in the exhaust gases from engines of back-up
diesel generators during periodic testing.

a) Start-up of the Reactor Plant

During start-up (commissioning) of the reactor building or return to operation
following an outage (approximately every 18 to 22 months), thermal decomposition of
plant piping insulation material results in the release of steam containing
formaldehyde (H,CO), that may in turn produce carbon monoxide (CO). Assuming
the worst-case with respect to emissions (i.e. the shortest period over which the
emissions may occur) It is estimated that during commissioning it would take
10 hours to evacuate these gases at normal flow rates, and 52 hours at low flow
rates. As with operational discharges, these gases would be captured by the
ventilation extraction system and discharged to atmosphere via the main stack.

b) Commissioning of Back-up Diesel Generators

During commissioning it is not anticipated that more than one EDG or SBO would be
in operation at any one time. Each EDG and SBO will be operated for approximately
245 hours during its testing period. It should be noted that some of the hours needed
for commissioning the SBOs will involve tests that can be carried out before the
engines are brought to site. The commissioning hours presented therefore represent
a conservative estimate of the time for which plant may be run on-site during this
phase.
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As for the operational testing of the diesel generators, these emissions would be
discharged via exhaust stacks located on the roof of the diesel generator buildings.

Workforce and Visitors

The operational workforce would gradually build up during the commissioning phase
and it is anticipated that the operational workforce of approximately 700 permanent
staff would be employed on-site during normal operations. Approximately 180 staff
would be employed in professional and managerial positions, 60 would be in
clerical/administrative positions and 460 would be in industrial positions. There
would also be up to an additional 200 contract staff.

It is anticipated that the majority of the operational staff would travel from the three
local districts of Sedgemoor, West Somerset and Taunton Deane.

During the maintenance and refuelling outages, it is anticipated that a further 600-
1000 staff would be required, with the number depending upon the extent of the
maintenance planned for the outage, and that a large number would be located in the
Operational Service Centre.

a) Working Hours

A number of operational staff will work shift patterns. Up to 100 operational staff will
work shifts to cover the 24 hour day operational requirements. The remaining 800
staff would be likely to work day shifts (08:00 — 16:30).

The outage workforce would work day and night shifts with approx 60% of the
workforce working a day shift and 40% a night shift. During an outage, the south car
park will be made available to the additional staff.

b) Visitors

Business visitors will be limited in number and it is assumed for the EIA that in
numerical terms they would replace members of the workforce who are working away
from site at the time.

Visitors to the Public Information Centre (PIC) would reach a maximum of 1,360 in a
single day. There are expected to be a maximum of four groups of visitors to the PIC
during a day with a maximum of 340 people in a group to ensure that the maximum
occupancy of the building is not exceeded. It is anticipated that there would be
around seven staff working at the PIC.

c) Transport and Parking Arrangements

It is anticipated that the majority of the 700 permanent staff and 200 contract staff on-
site will travel from the three local districts of Sedgemoor, West Somerset and
Taunton Deane.

As described in Chapter 2 of this volume, on-site car parking that would be available
during the operational phase would comprise:
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505 spaces in the south-east car park;

180 spaces in the east car park. Disabled parking will be included within the car
parking provision; and

508 parking spaces in the south car park for additional workers who will be
required during the planned ‘outages’ (i.e. maintenance periods), and car and
coach parking for visitors to the PIC.

4.8.10 Of these car parking spaces approximately 430 would be available in the south-east
car park for operational staff; equating to a ratio of one space per 1.9 workers
present. Itis assumed that these spaces would be occupied by workers’ cars using a
car share ratio of 1.6. A Framework Travel Plan has been produced as part of the
Transport Assessment which sets out the approach which will be adopted to travel
planning during construction and operation of HPC.
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DECOMMISSIONING

Introduction

Following the 60 year operational phase, Hinkley Point C (HPC) will be
decommissioned. This chapter outlines EDF Energy’s overall approach to the
decommissioning of the proposed UK EPR reactor units and the associated buildings
and infrastructure based upon experience gained from decommissioning of other
nuclear power stations and taking into account the UK EPR design and the
site-specific conditions which apply at HPC.

The chapter also provides a summary of the relevant legislation and describes the
required funding arrangements for decommissioning. An outline of the environmental
effects that may be associated with the decommissioning process is presented.

Before decommissioning can take place, there is a requirement for the operator to
obtain consent from the Office for Nuclear Regulation (ONR) under the Nuclear
Reactors (Environmental Impact Assessment for Decommissioning) Regulations
1999 (EIADR 99) (Ref. 5.1). This requires the submission of an (ES) following an
Environmental Impact Assessment (EIA) and a period of public consultation. For the
HPC UK EPR reactor units the preparation and submission of the (EIA) will take
place in the years leading up to End of Generation (EoG). The EIA performed at that
time would take full account of the environmental impacts of decommissioning.

At this time, it is difficult to predict the specific characteristics of the environmental
baseline conditions that will apply at the end of the operational life of HPC. New
infrastructure may be built; local communities may change in size and character; a
national geological disposal facility (GDF) for radioactive waste should exist but the
location is not currently known; new technologies for waste treatment may be
developed; and appropriate site reuse options would need to be considered. These
issues represent substantial uncertainties with respect to the outcome of the
assessment of impacts that can be undertaken at present. These uncertainties
necessitate that the EIA for decommissioning will need to be completed nearer to the
time when work will commence.

Legislation, Policy and Guidance

This section presents an outline of the regulatory framework specific to the
decommissioning of nuclear sites.

In 1995, the Government produced a Review of Radioactive Waste Management
Policy (White Paper CM2919) (Ref. 5.2). This set out the policy for decommissioning
of nuclear sites and was updated following public consultation (Ref. 5.3). A further
update was published in September 2004 “The Decommissioning of the UK Nuclear
Industry’s Facilities” (Ref. 5.4) and the 2008 White Paper “Meeting the Energy
Challenge” (Ref. 5.5). Key aspects of the policy now in place include:

each operator is expected to produce and maintain a decommissioning strategy
and plans for its site(s);
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decommissioning operations should be carried out as soon as reasonably
practicable, taking all relevant factors into account as provided for in the relevant
operator’s strategy and plan;

sites of decommissioned nuclear facilities may represent a potentially valuable
resource. The future use of the site, once decommissioning operations have
been safely completed, could therefore be a significant factor in determining
decommissioning operations;

the use of Best Available Techniques (BAT) to minimise the volumes of
radioactive wastes which are created, particularly the volume of Intermediate
Level Waste (ILW). Wherever possible wastes should not be created during
decommissioning until an appropriate management solution is, or would shortly
be, available for use; and

any new facility covered by this policy should be designed and built so as to
minimise decommissioning and associated waste management operations
and costs.

Regulation of the decommissioning of a nuclear facility is carried out under
essentially the same arrangements as apply to construction and operation. Under
the Nuclear Installations Act 1965, the ONR grants a licence for the purpose of
installing, operating and subsequently decommissioning any commercial nuclear
power station. Attached to the licence are conditions which require the operator to
make and implement adequate arrangements relevant to safety. Site Licence
Condition 35 specifically applies to decommissioning and requires that when a
nuclear facility reaches the end of its operational life it is decommissioned in a safe
and controlled manner and not left to pose a hazard for current and future
generations. The purpose of the Licence Condition is therefore to require the
licensee to have adequate arrangements for the safe decommissioning of its
facilities. These arrangements include the preparation of a decommissioning plan
and schedule for the site.

The precursor of the ONR, the Nuclear Installations Inspectorate, published its Safety
Assessment Principles which apply to decommissioning and which the operator’s site
licence arrangements are required to meet (Ref. 5.6).

Disposal of radioactive wastes from decommissioning will be regulated by
environmental permitting regulations where the application of BAT is expected to
remain a key principle.

Funding of Decommissioning

The costs of decommissioning, waste and spent fuel management (post EoG) and
disposal of all higher activity waste would be funded through a Funded
Decommissioning Programme (FDP), approved by the Secretary of State, which the
current draft guidance (Ref. 5.7) requires to have been approved before ‘construction
work on buildings with nuclear safety significance’ commences. Under these
arrangements, EDF Energy will ensure that it sets aside funds over the operating life
of the power station to cover these costs in full.
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A legal framework that implements this policy has been established through the
Energy Act 2008 (Ref. 5.8) and the Nuclear Decommissioning and Waste Handling
(Finance and Fees) Regulations 2011 (Ref. 5.9). Government has also published
two consultations on draft FDP guidance, one in February 2008 (Ref. 5.7) and a
second in December 2010 (Ref. 5.10), providing further detail on what an FDP
should contain. In March 2010, Government published a further consultation on the
arrangements for taking title and liability to waste and spent fuel, and the mechanism
for setting a fixed price for waste disposal (Ref. 5.11) with an updated consultation
document issued in December 2010 (Ref. 5.12).

The UK Government has created the independent Nuclear Liabilities Financing
Assurance Board (NLFAB) to provide impartial scrutiny and advice on the suitability
of the FDP submitted by operators of new nuclear power stations. NLFAB would
advise the Secretary of State on the financial arrangements that operators submit for
approval, and on the regular review and on-going scrutiny of funding.

Final guidance on the FDP and Waste Transfer Contract is now awaited from
Government.

Design for Decommissioning

The UK EPR has been designed with maintenance and decommissioning in mind,
enabling radiation doses to workers and radioactive waste quantities to be minimised
when decommissioning takes place. The design incorporates a number of features
to achieve this objective including:

choice of construction materials — where practicable materials will be selected,
to minimise the activation of certain elements which give rise to high levels of
radiation, including cobalt, silver, and antimony;

optimisation of neutron shielding — neutron shielding is utilised between the
core and reactor vessel. This will reduce the depth of irradiation of the concrete of
the reactor compartment;

optimisation of access routes to nuclear areas — the layout of the primary
circuit plant takes account of the handling and access routes for
decommissioning;

reactor systems design — systems are designed to minimise activation products
and circuit contamination;

removal of major process components — major components can be removed
as a single item for size reduction in purpose built facilities;

submerged disassembly of reactor pressure vessel — the design of the reactor
compartment facilitates the flooding of the compartment for underwater
dismantling of the reactor vessel;

modular thermal insulation — the design facilitates easy removal minimising
worker dose;

fuel cladding integrity — improved fuel clad reduces contamination of the circuit
with fission products;

primary circuit — careful control of primary circuit chemistry should minimise level
of activity in the primary circuit;
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plant design — design facilitates decontamination during decommissioning;

prevention of contamination spread — containment, ventilation and segregation
are utilised to prevent contamination spread; and

minimisation of hazardous materials — the use of materials which would result
in the creation of hazardous waste during decommissioning is minimised as far
as possible.

In summary, the design of the UK EPR includes measures which would:
minimise the activity level of irradiated components;
reduce worker dose during decommissioning;
permit decontamination;
minimise the spread of contamination;

facilitate the access of personnel and machines for decommissioning and the
removal of waste from the reactor building;

minimise the volume of radioactive waste;
reduce the operator intervention time; and

minimise the chemical toxicity of the waste.

Decommissioning Strategy

The decommissioning strategy to be employed for HPC is early site clearance. This
strategy means that decommissioning would commence as soon as practicable after
EoG and would proceed without significant delay to complete the process of
decommissioning of the site. The decommissioning plan for HPC estimates that the
decommissioning of the site, with the exception of the Interim Spent Fuel Store
(ISFS), could be achieved approximately 20yrs after the EoG.

The process of decommissioning would be divided into a number of activities leading
to the complete decommissioning of the site. For the UK EPR these are as follows:

Activity 0: Pre-Closure Preparatory Work.

Activity 1. Spent Fuel Management.

Activity 2: Site Operation and Plant Preparation.
Activity 3: Management of Operational Wastes.
Activity 4: Plant Decommissioning.

Activity 5: Site Clearance and Release for Re-use.

In many cases the activities overlap significantly in time, and are not necessarily
sequential. The following sections outline each of the activities.

It is important to note that it is currently assumed that for this two UK EPR reactor
unit site at HPC, Unit 2 would cease generation approximately 18 months after
Unit 1.
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Decommissioning Activities

a) Activity 0: Pre-closure Preparatory Work

Several years before the planned closure date for a reactor unit, a programme of
preparatory work would be initiated to ensure that there is no delay to
commencement of decommissioning following EoG and to ensure that the site is
decommissioned as efficiently and economically as possible. This phase is
anticipated to include the following:

introduction of a final fuel cycle to maximise the utilisation of the nuclear fuel;
preparation of a detailed decommissioning plan;

preparation of an Article 37 submission (required to determine the acceptability of
the radiological impact of decommissioning HPC on other EU member states);

undertaking an EIA and preparation of an ES for commencement of
decommissioning;

preparation of further arrangements for compliance with Nuclear Site Licence
Condition 35 to ensure safe and controlled decommissioning of the site;

preparation of a decommissioning schedule;
revisions to outage management;

revisions to the requirements for maintenance, inspection and testing of systems
and equipment;

revisions to Radioactive Substances Regulation Environmental Permit for waste
discharge and disposal; and

revisions to site safety management arrangements.

Some of the activities listed above will require formal approval by regulatory bodies,
therefore the preparation of these submissions will need to be commenced up to five
years before the planned EoG.

b) Activity 1: Spent Fuel Management (Defuelling)

The first major activity following EoG would be the defuelling of the reactors.
Defuelling would proceed as soon as practicable following reactor shutdown. The
process would be undertaken using the existing fuel handling equipment, safety case
and operational procedures.

Fuel would be removed from the reactor core within a few weeks of EoG. The fuel
would be transferred to the reactor fuel pools and remain in storage in the reactor
fuel storage pools for a period of cooling (approximately three years) before the spent
fuel is transferred to the ISFS.
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It has been determined that the final load of spent fuel would need to remain in
storage within the ISFS for a period of approximately 50yrs after removal from the
reactor (see Chapter 7 of this volume for further details on spent fuel management).
As a consequence there would be a need for periodic refurbishment and replacement
of plant and equipment of the facility. In addition, during operation of the site a
number of services are provided from the power station itself, (e.g. a secure electrical
supply, waste treatment facilities and liquid effluent discharge). Each of these would
need to be secured via an alternative arrangement to support the ISFS after
decommissioning of the power station.

c) Activity 2: Site Operation and Plant Preparation

This section describes the “operation” of the site during decommissioning and
management of the fuel and wastes. The scope of activities includes:

safe operation of the plant after EoG, including resources for fuel and operational
waste management;

making plant and equipment safe for subsequent dismantling;

Post Operational Clean Out including the removal of hazardous chemicals and
clean up of radioactive materials;

new liquid effluent discharge arrangements; and

new alternative services (e.g. electrical supply).

As defuelling, operational waste management and other decommissioning work
proceed, various systems are required to remain operational to maintain the safe
operation of the plant. These systems would continue to be operated by experienced
site staff employing the same or very similar procedures to those utilised during the
operational life of the plant.

Following final shutdown of the reactor, plant systems, electrical equipment which are
not required for safety reasons would become progressively redundant. Redundant
electrical systems would be isolated and made safe. Redundant mechanical plant
and systems would be taken out of service and isolated, drained and purged or
flushed and vented to make them safe, and potentially hazardous materials would be
removed from site as soon as is reasonably practicable.

To facilitate decommissioning, and the removal of some of the services, alternative
services need to be installed. These include, for example, a new site electrical
supply and distribution system and alternative liquid effluent discharge arrangements.
These would enable the decommissioning of the existing high voltage electrical
systems and of the cooling water system at the appropriate time.

d) Activity 3: Management of Operational Wastes

How radioactive waste is managed depends to a large extent on how radioactive it is.
There are three main categories of radioactive waste defined in UK legislation; these
are defined in Table 5.1.
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Some waste which contains very little radioactivity is exempted from regulation by an
Exemption Order currently issued under the Radioactive Substances Act 1993.
Exempt waste does not need require a specific permit for disposal.

Table 5.1: Radioactive Waste Categories

Low Level Waste
(LLW)

Very Low Level Waste
(VLLW)

Intermediate Level
Waste (ILW)

High Level Waste
(HLW)

This comprises materials from routine operations and decommissioning
with primarily low concentrations of beta/gamma contamination, but may
include small amounts of alpha contaminated material. In the UK LLW may
be treated and disposed of through a variety of routes including the national
LLW Repository (the LLWR), via commercial incinerators, other treatment
facilities, or in certain cases to specific approved landfill (see below). Some
LLW which is not suitable for disposal within the LLWR would be stored
until the national Geological Disposal Facility (GDF) is available. In the UK,
LLW is defined as waste with a radioactive content exceeding 400kBq in
any 0.1m® and 40kBq per article (unless the activity is due to carbon-14 or
tritium, in which case the limits are a factor of ten greater) but not
exceeding 4GBg/te of alpha radioactivity or 12GBg/te of beta/gamma
radioactivity.

A sub-set of LLW is categorised as VLLW which consists of the least
radioactive component of the LLW category and may therefore be suitable
for alternative disposal or treatment routes. VLLW from nuclear power
stations would be classed as High-volume VLLW and could be disposed of
to specified approved landfill sites. The waste would be subject to controls
on its disposal which would be specified by the Environment Agency.

Waste containing higher concentrations of beta/gamma contamination and
sometimes alpha emitters. There is little heat output from this category of
waste. These wastes usually require remote handling. Such waste comes
from routine power station maintenance operations, for example used ion
exchange resin and filter cartridges. ILW generated during power station
operations would be stored in purpose built facilities which may if
necessary incorporate shielding to protect operators from radiation. Some
ILW is treated as it arises to put it into a more inert, passively safe, form.
This is known as conditioning. In the UK, ILW is defined as waste with a
radioactive content exceeding that of LLW but which does not require heat
dissipation to be taken into account in the design of storage or disposal
facilities.

Waste containing high concentrations of alpha/beta/gamma emitting
radionuclides. HLW only arises from nuclear fuel reprocessing operations
and therefore would not be generated during operations at HPC. HLW
generated during reprocessing of spent fuel requires remote handling (due
to the radiation levels) and cooling (due to the heat produced) for many
years. Inthe UK, HLW is defined as waste in which the temperature may
rise significantly as energy is released by radioactive decay, so this factor
has to be taken into account in designing storage or disposal facilities.

! The exemption orders are currently being revised and in the future will be implemented under the Environmental
Permitting Regulations.
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Operational wastes held in the operational vessels (e.g. ion exchange beds and
filters utilised in effluent treatment), will need to be retrieved and processed after the
EoG. Additionally there would be some operational type wastes that continue to be
produced after the EoG as some essential systems would remain in service for a
short period after E0OG. These operational wastes would be retrieved and processed
at the earliest practicable opportunity after EoG.

It is assumed that the GDF will be available to take these wastes at EoG, so the
packaged waste arising from the ILW processing plants would be consigned directly
to the GDF with no requirement to transfer packages to the on-site ILW Interim
Storage Facility (ILWISF). Further it is also assumed that the packaged waste in
storage can be retrieved from the ILWISF and despatched to the GDF for disposal at
this time.

The Radioactive Waste Management Directorate (RWMD) of the Nuclear
Decommissioning Authority (NDA) has indicated in its 2010 document "Geological
Disposal — Steps towards implementation March 2010" (Ref. 5.13), that a UK GDF
could be available to accept ILW for disposal by 2040. More recently in June 2011,
Charles Hendry, the Energy Minister, has said that he would like to “Set a goal of
putting the first waste into a geological disposal facility by the end of 2029. | have
tasked the Nuclear Decommissioning Authority to look at opportunities for
accelerating progress to meet this aim.” Given that these dates are for the disposal
of existing legacy waste, it is considered that it is highly improbable that by the time
EDF Energy would begin disposal of waste to the facility (some 40yrs after the
proposed start of legacy ILW disposal) there will be no UK GDF available to accept
the waste.

For the purposes of decommissioning planning it is assumed that the scheduling of
transfer waste to the GDF can be optimised to allow transfer of packaged ILW during
the main site decommissioning phase. However if optimisation requires a further
period of interim storage the life of the on-site ILWISF may need to be extended until
the GDF is available.

The strategy for the remaining operational low level waste (LLW) is identical to that
for waste generated throughout electricity generation operations (i.e. it would be
disposed of as soon as reasonably practicable following treatment to minimise
volumes in line with the HPC Integrated Waste Strategy).

As with LLW, EDF Energy expect the ILW remaining in operational vessels at EoG
would be processed in the same manner as ILW managed during the nuclear power
plant operations subject to demonstrating this remains BAT. ILW would be retrieved
and processed to ensure the waste is in a passively safe final form to be transferred
from the site to the GDF.

Further detail on the management and disposal of operational radioactive waste is
set out in the Radioactive Waste and Spent Fuel Management section of the ES
(Chapter 7 of this volume).
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e) Activity 4. Plant Decommissioning

This activity covers the complete decommissioning of all plant, equipment, buildings
and facilities at the power station site, and the management of the wastes arising
from decommissioning activities. The activity includes the removal of all permanent
buildings and facilities on the site with the exception of the ISFS and its supporting
infrastructure.

The scope of this activity includes the decommissioning of the reactor and primary
circuit and all other plant and equipment in the ‘Nuclear Island’, as described in
Chapter 2 of this volume, the processing of the wastes arising, and their packaging
for disposal or recycling as appropriate.

The decommissioning of the ‘Conventional Island’ includes all power generation
plant, ancillary plant and offices and welfare facilities. It is envisaged that the
offshore structures would be demolished and removed to sea bed levels and on
shore sections of the cooling water tunnels would be made safe.

All structures including roads, hard standings, cable and pipe trenches would be
removed to 1m below ground. Basements would be adapted to permit free flow of
groundwater, and would be backfilled with suitable infill material originated on-site
from the demolition of buildings, supplemented, if necessary, with imported material.

f) Management of Decommissioning Wastes

Estimates of the volume and characteristics of radioactive waste generated during
decommissioning have been developed as a basis for the development of the site
decommissioning plan and the costs that will need to be covered by the FDP. The
types of wastes expected to be generated during decommissioning are presented in
Table 5.2.

During decommissioning, waste would be generated as a result of removing plant,
equipment and structures, buildings and facilities at the power station site. The
largest volume of this waste would be non-radioactive and suitable for reuse,
recycling or disposal at suitably authorised sites. LLW generated during the
decommissioning process would be disposed of to a suitably authorised site, this
may include disposal of VLLW to an authorised landfill where this represents BAT.

The full range of waste minimisation methods will be used to reduce the amount of
waste produced during decommissioning to as low a level as practicable, including
decontamination, volume and size reduction and appropriate segregation of the
waste to enable:

the maximisation of materials recycling;

minimal production of waste which is difficult to dispose of, particularly, long-lived,
high activity waste and chemically hazardous wastes;

minimal production of 'secondary’ waste (equipment and materials used for the
decommissioning); and

maximum use of safe, radiologically exempt and chemically inert crushed and
graded demolition material, such as brick and concrete, for backfilling voids, thus
minimising the import of clean backfill material onto the site, subject to an
appropriate waste disposal license.
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g) Management of Radioactive Wastes during Decommissioning

Table 5.2: Types of Wastes Generated during Decommissioning

Activated Waste Activated products are created when stable chemical elements are
bombarded by neutrons and turned into radioactive versions (isotopes) of
the element. Typically these are produced from elements, such as cobalt,
which are incorporated in the steel structure of nuclear reactors.

Contaminated Waste Radioactive contamination is caused by radioactive material being
deposited on the surface of, or within, objects. The radioactivity may be
deposited from gaseous sources, from liquid sources, or from physical
contact. Radioactive contamination is generally located on or near the
surface of materials like metal or high-density concrete or painted walls.
Radioactive contamination can usually be removed from surfaces by
washing, scrubbing, spraying, or by removing the outer surface of the
contaminated objects.

Primary Waste Primary decommissioning waste refers to waste generated during
dismantling activities. Primary waste will include plant system components;
such as the pressure vessel and associated internal components, primary
circuits, steam generators and the concrete shield that surround the
vessels. Typically, primary waste consists of construction materials, such
as steel and reinforced concrete.

Secondary Waste Secondary waste refers to waste generated during various decontamination
and dismantling activities (e.g. decontamination of metallic components or
flushing of systems to reduce the amount of primary waste). Secondary
waste consists of liquid waste, spent ion exchange resins, spent filters, and
dry active waste.

ILW and LLW generated during decommissioning would consist of primary and
secondary wastes. Primary waste varies widely in terms of type, activity, size and
volume, and consists of both activated and contaminated components. Estimates of
the quantities and characteristics of decommissioning ILW have been developed
based on modelling of the neutron flux (a measure of the radiation field within the
reactor capable of causing activation), the projected power history, and material
composition data for the core of a UK EPR reactor unit. Activated components would
have both short lived and long lived radionuclides resulting from the activation of the
reactor material.

In addition to the activated waste, some surfaces, including building materials and
process equipment and components would be contaminated by radioactive deposits.
These deposits result from the transport of activated corrosion products, which
occurs to a small extent in normal operation, and of fission products which may, in
exceptional circumstances, be released from the fuel assemblies during reactor
operation.

The strategy for the main components of the primary circuit, such as steam
generators and pressurisers, is to remove them intact from their operational location,
and to cut them up and package the wastes in a dedicated facility. This facility will
also process, assay and package the other radioactive decommissioning wastes
arising from the decommissioning of both reactor units. This facility is the
Decommissioning Waste Management Facility (DWMF).
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Following deplanting and backfilling of Unit 1 turbine hall, it would be converted into
the DWMF for:

processing of primary circuit and other large components requiring radiological
precautions;

receipt and buffer storage of raw LLW and ILW,
further processing of LLW and ILW as necessary; and

assay, packaging and buffer storage of packaged waste for disposal.

Other wastes would be generated during various decontamination and dismantling
activities (e.g. decontamination of metallic components or flushing of systems to
reduce the amount of primary waste). This waste would consist of liquid waste, spent
ion exchange resins, spent filters, and dry active waste such as personal protective
equipment, paper, and plastic. This waste will be managed and processed through
the existing HPC waste management facilities or through the DWMF.

Table 5.3 presents an estimate of the amount of waste produced by the two UK
EPRs proposed at Hinkley Point C during decommissioning, based on an operational
life of approximately 60yrs and a decommissioning strategy of early site clearance
(Note these figures do not include waste arising from the decommissioning of the
ISFS).

Table 5.3: Estimated HPC Decommissioning Waste Quantities (Based on two UK EPR Units)

I N7 o VT

Primary Nuclear Island decommissioning waste 1,559 8,885 14,438
Clean-up waste (secondary waste from the 129 320 1,966
decontamination, decommissioning and clean-up of the

plant)

Process waste (filters and ion exchange resins arising 642

from decommissioning activities)

Induced waste (waste produced by equipment and 1,642
material used in decommissioning)

Technological waste (waste plant and equipment used in 532 4,790
decommissioning)

Total (t) 1,688 10,379 22,836

Surface treatment of contaminated materials can substantially reduce the amount of
waste which has to be sentenced for final disposal as radioactive waste. In
particular, the use of chemical cleaning or blasting of the surface and melting of
metallic material can increase the amount of material suitable for unrestricted or
restricted release. The use of these methods will be balanced against possible liquid
and gaseous discharges arising from their use.

Appropriate segregation and decontamination procedures would be implemented to
reduce, as far as is reasonably practicable, the volume of radioactive materials
requiring treatment or disposal.
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h) Disposal of ILW Generated During Decommissioning

As part of the ongoing Generic Design Assessment process, the views of the Nuclear
Decommissioning Authority RWMD were sought on the likely acceptability for
disposal in a GDF of packaged primary ILW generated during decommissioning of
the UK EPRs. RWMD indicated that, in principle, any of the proposed waste
packages would be acceptable for disposal. EDF Energy would continue to work
with RWMD to ensure that packaged ILW from HPC would be acceptable for disposal
in a GDF (Ref. 5.14).

ILW arising during decommissioning from decontamination and dismantling activities
(i.e. secondary waste, would have similar characteristics to those wastes generated
during the operation of HPC), therefore EDF Energy is confident that all wastes
would be acceptable for disposal. EDF Energy is developing its decommissioning
plans with due consideration of the potential disposability of any waste produced.

i) Management of Non-radioactive Waste During Decommissioning

Decommissioning activities would inevitably create large quantities of non-radioactive
wastes during the deplanting and demolition of the non-radioactive and ancillary
buildings and during final site clearance. It is anticipated that clean concrete and
brick rubble from demolition of building structures would be crushed and retained
on-site. It is planned to re-use as much of this material as possible on-site as infill for
basement voids. This would minimise the environmental impact by reducing the
amount of waste that has to be transported off-site for reuse, recycling or disposal to
a landfill site.

Other non-radioactive wastes would be segregated and sent off-site for reuse or
recycling (e.g. steelwork from building structures and redundant plant would be
segregated and may be sold for recycling if a route is available). Materials unable to
be reused or recycled would be disposed of to landfill.

Hazardous wastes would similarly be identified, segregated and securely stored
on-site before transfer to permitted treatment or disposal facilities.

During the preparatory work stage, hydrocarbon fuels, refrigerants, oil and other
chemical systems would be drained down and tanks emptied. Where possible these
materials would be reused on-site, or sent off-site for re-use or recycling.

j) Final Decommissioning of Interim Spent Fuel Store (ISFS)

The ISFS would be utilised on the site to store the full operational lifetime arisings of
spent fuel from the reactors. The current assumptions regarding availability of a GDF
for spent fuel, and the length of cooling time before the fuel is suitable for disposal
mean that a period of storage on the site would be required after the
decommissioning of the reactors and other facilities.
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It has been assumed that the date for start of transfer of spent fuel from the HPC site
to a GDF is 2128. The process of transfer from the site could be completed in about
8.5yrs therefore all fuel could be removed from the site by 2136. Further detail on
the management and disposal of spent fuel is set out in the Radioactive Waste and
Spent Fuel Management section of this document (Chapter 7 of this volume). On
completion of transfer of the spent fuel from site for disposal, the ISFS would be
decommissioned.

The decommissioning of the ISFS would be a relatively simple project. The
techniques for decommissioning of wet spent fuel storage facilities, including pool
clean up, are well developed internationally. The decommissioning process is
anticipated to include:

drainage and decontamination of the fuel storage pool;

dismantling of the fuel storage racks and other pool furniture;

dismantling of the fuel handling facilities;

decontamination, drainage and dismantling of the pool water treatment plant;
dismantling of the ventilation systems;

decontamination and radiological clearance monitoring of the storage facility; and
demolition of the storage facility and remediation of the site.

Appropriate radiological precautions would be employed throughout the process to
minimise the spread of contamination and the quantities of radioactive waste, so as
to ensure the safety of the public and workforce. All radiological and hazardous
wastes would be packaged and disposed of appropriately, with clean non-radioactive
waste reused or recycled wherever possible. Clean demolition rubble from
decommissioning of the ISFS would be utilised to backfill ISFS basement areas.

k) Activity 5: Site Clearance and Release for Re-use

The current assumption for completion of the decommissioning process is the
complete radiological clearance and de-licensing of the site.

Site clearance monitoring, remediation, landscaping and de-licensing would be
undertaken in two phases. The first and largest phase would be undertaken
following completion of the decommissioning of the power station plant and ILWISF.
At this stage the ISFS would still be operational. The second phase would be
undertaken on completion of emptying and decommissioning of the ISFS.

It is assumed that the original site licence and licensed area would be reduced to that
required for the ISFS during the first phase of decommissioning. For the area to be
cleared and de-licensed in the first phase a radiological and chemical survey would
be undertaken and any necessary remediation carried out. On completion of this the
site would be clearance monitored to check that all radioactive materials of regulatory
concern have been removed from the site. Subject to the ONR being satisfied that
there is no danger from any radioactivity on site, it would then be de-licensed. Upon
completion of spent fuel transfer and decommissioning of the ISFS a further
radiological and chemical survey would be undertaken and any necessary
remediation carried out followed by de-licensing of the ISFS land.
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The final stage of decommissioning would be the removal of the nuclear licensing
requirements from the site. The ONR has published a policy statement setting out its
criteria for de-licensing (Ref. 5.15). A licensee’s period of responsibility does not end
until there is no longer any danger from radioactivity on the site. Therefore, in
seeking to end the licensee’s period of responsibility, a safety submission would
need to be made for the ONR’s agreement. To de-license the site the ONR would
establish that the site represents no danger to future site users from:

licensee’s evidence;
ONR'’s own independent assessment; and

evidence provided by the Environment Agency.

Once the criteria for “no danger” set by the ONR is met, the ONR would be able to
de-license all or part of the site, thus ending the licensee’s period of responsibility.

An important factor in site clearance would be the demonstration that the site has
been cleared of all man-made sources of radioactivity originating from the operation
of the reactors on the site to below an appropriate risk level.

The decommissioning EIA process would require significant consultation with
statutory and non statutory bodies and their views would need to be considered
before reinstatement proposals can be finalised.

For planning purposes it is assumed that the site is reused for industrial purposes but
it is also assumed that landscaping of the site and return to grassland will be an
interim measure.

Environmental Assessment of Decommissioning

As stated previously, in order to decommission a nuclear reactor it is necessary to
obtain consent from the ONR under the Nuclear Reactors (Environmental Impact
Assessment for Decommissioning) Regulations 1999 (EIADR99) (Ref. 5.1). This
would require the submission of an ES and a period of public consultation prior to
gaining approval for the commencement of decommissioning. A full EIA would be
carried out as part of the process of obtaining consent to decommission HPC at the
EoG, indicatively 60yrs after the start of operations.

The EIA would determine and describe the baseline conditions for the
decommissioning works as they exist at the relevant time. This would be informed by
any specialist surveys that may be necessary. The EIA would identify changes to the
baseline conditions that would occur as a result of the decommissioning works and
determine the scope, duration, magnitude and significance of the resultant impacts.
The EIA would consider the relevant legislation in place at that time.
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There are substantial uncertainties with respect to the characteristics of the future
baseline conditions. In addition the technology which may be available to assist with
the decommissioning works may change relative to current knowledge and capability.
The location of the GDF is also not known at present and thus off-site impacts
relating to the transportation of waste materials that may be disposed at the GDF
cannot be fully assessed. Despite these uncertainties the types of environmental
impacts that may occur during decommissioning and their broad scope have been
identified and summarised below. The summary is based on the assumption that the
decommissioning activities would largely be confined within the boundaries of the
HPC permanent development site.

At the end of the decommissioning phase there would be a significant reduction in
the amount of land occupied by buildings and other structures. The end state of the
land following decommissioning is not certain at present, but is currently assumed to
be re-used for industrial purposes with return to grassland as an interim measure.

a) Socio-economics

There will be a run down in workforce numbers from the operational phase to
decommissioning after EoG and this will be the main socio-economic impact. The
manner in which the run down in workforce numbers will take place is not fully known
at present.

There will, however, be an increase in direct employment for contractors completing
decommissioning activities. The services of specialist technology providers will also
be required and their input will contribute to the knowledge economy of the area.

There may be a demand for local accommodation for out of the area workers
although the use of local workers will be encouraged. There will also be
expenditures during the decommissioning activities for material, plant and equipment
supplies and by the decommissioning workforce personnel.

The assessment would determine the social and economic impacts related to
the works and the deployment of the workforce. Requirements for worker
accommodation and the need for support services such as health care and education
would be evaluated relative to the provisions available in the local area at the time.

b) Transport

With the change in the workforce profile there will be a change in the pattern of
worker trips to and from the site. It is likely that the decommissioning workforce
numbers will be substantially less than the construction workforce. There will also be
a change in the pattern of worker journeys to and from the site relative to the
operational phase.

There will be an increase in traffic movements relative to the operational phase
associated with the delivery of materials, plant and equipment required to facilitate
the decommissioning works and the export of certain waste arisings. Vehicle trip
generation is likely be substantially less than for the construction phase.
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The transport assessment would determine the scope, magnitude and significance of
impacts on the highway network and users of the network by applying the additional
traffic related to decommissioning to the baseline traffic flows that apply at the time
the works are scheduled to be carried out.

c) Noise and Vibration

Noise levels may be temporarily increased at the nearest sensitive receptors during
the decommissioning phase relative to the operational phase. Noise levels will vary
according to the particular activities being undertaken at any given time. There may
be short-term peaks in noise levels associated with certain activities such as
demolition of above ground structures.

As stated in Paragraph 5.7.3, decommissioning activities will be largely confined to
the northern part of the HPC development site. It is considered that the noise
impacts to local residents from decommissioning are likely to be of lower magnitude
than during construction due to the substantial separation distance between the
activities and residential dwellings.

The assessment would predict noise levels at sensitive receptors (principally
residential dwellings) resulting from the decommissioning works on-site using
appropriate predictive techniques. It is likely that noise modelling would be
undertaken. In addition assessment would be undertaken of noise related to traffic
associated with the works.

d) Air Quality

Air emissions during decommissioning will primarily comprise emissions from
vehicles on the highway network and dust from demolition and site clearance
activities.

Dust emissions will be controlled through the implementation of best construction
practices. Since decommissioning activities will be focussed on the power station
buildings and infrastructure it is not anticipated that dust generation will be a
significant issue to off-site receptors (particularly residential receptors to the south of
the HPC development site).

The assessment will provide predictions of air pollutant concentrations at sensitive
receptor locations and will determine the scope, magnitude and significance of
impacts on this basis. It is likely that air quality modelling would be undertaken.

e) Soils and Land Use

Soils and land use impacts will be limited to any areas of the HPC development site
that may be temporarily required for decommissioning activities. The spatial extent of
potential impacts would be much reduced compared to that related to the
construction phase of HPC. Areas which are subject to impact during the works
would be subject to appropriate restoration to enable use after completion of
decommissioning. No significant adverse impacts on soils and land use are
anticipated.
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f) Geology, Land Contamination and Groundwater

Decommissioning may require some excavations to be undertaken adjacent to the
below ground structures but these excavations will not result in significant impacts
upon geological resources. Uncontaminated debris generated from demolition and
clearance of above ground structures may be used to infill excavations. Material
required for the backfilling of voids will be generated on-site as far as is practical.

The topography of the HPC site will have been modified during construction and
landscape restoration post construction. The decommissioned site will be contoured
after completion of works in accordance with requirements for the identified future
use. It is likely that limited only regrading would be undertaken irrespective of
future use.

It is not anticipated that contaminated soils will be present on site or that
contaminated groundwater will be encountered during decommissioning works
Monitoring of soil and groundwater contaminations status will continue during the
operational phase of HPC and this information would be used to establish the
baseline conditions prior to the commencement of decommissioning. In the unlikely
event that contamination is identified it will be subject to appropriate management
prior to commencement or during the execution of the works.

It is unlikely that groundwater dewatering will be required during decommissioning
therefore no significant impact on groundwater behaviour is anticipated. Following
completion of the works, the operational phase groundwater level control system is
likely to become redundant. This will allow groundwater levels to equilibrate to a
more natural state.

g) Surface Water

When the operational site’s cooling water outfall and associated infrastructure are no
longer available during decommissioning, the surface water runoff that flows into the
outfall would need to be managed as necessary in the interim period during the
works by diverting flows to suitable discharge locations which may include surface
watercourses and/or to the intertidal zone.

Best practices will be implemented during the works to avoid the discharge of
sediment laden water off-site into surface watercourses. Due to the distance of the
decommissioning area from the site boundary, there would sufficient land area to
allow effective management of runoff to ensure that sediment release does not occur.

No significant impacts on surface water receptors are anticipated as a result of the
decommissioning works.

h) Terrestrial and Marine Ecology

During decommissioning the need for cooling water discharge from the reactors to
the marine environment will cease and hence no impacts related to thermal
discharges will occur. The generation of operational effluents will end thus the
discharge of chemical and radiological substances will reduce over time. The
cessation of cooling water intake will result in positive impacts with respect to a
reduction of the entrainment of fish and other marine organisms.
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It is not proposed to remove the HPC sea wall and thus there should be no
requirement for significant decommissioning works in the intertidal area and hence
no significant adverse impact on ecological receptors in this area or in the offshore
areas is anticipated.

It is proposed to remove the intake and outfall structures but these works will be very
limited in spatial scale and of limited duration. No significant impacts upon marine
ecology receptors are anticipated as a result of these works.

Nevertheless, care will be taken through the design and execution of the works to
avoid adverse effects on protected habitats such as Sites of Special Scientific
Interest (SSI), National Nature Reserves (NNR), Special Protection Areas (SPA),
Special Areas of Conservation (SAC) and County Wildlife Sites (CWS). The nearby
protected habitats which are currently afforded protection are described in detail in
Volume 2, Chapters 19 and 20 of this ES.

i) Landscape and Visual

There will be some visual impacts due to the presence of construction plant and
equipment during the decommissioning phase. However, the impacts will be
temporary and after the decommissioning is complete all above ground structures will
be removed. The landscape setting will differ from both the present baseline and the
baseline at the EoG when both HPA and HPB are likely to have completed
decommissioning. It is expected that there would be an interim period while the ISFS
is still present in the north-east of the HPC development site before the site is totally
cleared.

j) Amenity and Recreation

Dependant on the chosen end state of the site, there is the potential for the provision
of new Public Rights of Way or other amenity uses.

Conclusions

This chapter has set out the anticipated approach to decommissioning for HPC and
has outlined how it would meet Government policy and regulatory requirements.

Decommissioning plans for HPC estimate that the decommissioning of the site would
be achieved approximately 20yrs after the EoG. At the end of this stage all buildings
on the site will have been removed with the exception of the ISFS which will continue
to operate until a GDF is available and the spent fuel is able to be disposed. Final
decommissioning of the ISFS is planned to be completed by approximately 2140.

The types of environmental impacts anticipated to occur during decommissioning
have been identified as far as can be determined at this point in time, however the
decommissioning would be subject to an EIA under the decommissioning EIA
regulations. Other regulatory requirements including the need to renew, and where
necessary amend Environmental Permits will also be addressed.

Volume 2 Hinkley Point C - Chapter 5 Decommissioning | October 2011

NOT PROTECTIVELY MARKED



NOT PROTECTIVELY MARKED

References

5.1 Office for Nuclear Regulation. Nuclear Reactors (Environmental Impact Assessment
for Decommissioning) Regulations (EIADR 99). 1999.

5.2 Review of Radioactive Waste Management Policy: Final Conclusions. Cm
2919. HMSO,1995.

5.3 DTI. A Public Consultation on Modernising the Policy for Decommissioning the UK's
Nuclear Facilities. 2003.

5.4 Statement of the UK Government and devolved administrations’ on the
decommissioning of nuclear facilities. 2004.

5.5 BERR. Meeting the Energy Challenge — A White Paper on Nuclear Power, Cm
7296. HMSO, 2008.

5.6 HSE. Safety Assessment Principles for Nuclear Facilities. Revision 1, 2006.

5.7 BERR. Consultation on Funded Decommissioning Programme Guidance for New
Nuclear Power Stations. HMSO, issued February 2008.

5.8 DECC. Energy Act (Royal Assent 26 November 2008). 2008.

5.9 The Nuclear Decommissioning and Waste Handling (Finance and Fees)

Regulations. HMSO, 2011.

5.10 BERR. Consultation on revised Funded Decommissioning Programme Guidance for
New Nuclear Power Stations. HMSO, issued December 2010.

5.11 Environment Agency. First Waste Transfer Price Consultation 'Consultation on a
Methodology to Determine a Fixed Unit Price for Waste Disposal and Updated Cost
Estimates for Nuclear Decommissioning, Waste Management and Waste
Disposal'. Issued March 2010.

5.12 Environment Agency. Second Waste Transfer Price consultation '‘Consultation on an
updated Waste Transfer Pricing Methodology for the disposal of higher activity waste
from new nuclear power stations'. Issued December 2010.

5.13 NDA. Geological Disposal — Steps towards implementation NDA/RWMD/013. 2010.

5.14 NDA. Geological Disposal, Generic Design Assessment: Summary of Disposability
Assessment for Wastes and Spent fuel arising from Operation of the UK EPR. NDA
Technical Note 11261814, 2009.

5.15 HSE. HSE Criterion for Delicensing Nuclear Sites. 2005.

Volume 2 Hinkley Point C - Chapter 5 Decommissioning | October 2011

NOT PROTECTIVELY MARKED



edfenergy.com

EDF Energy plc. Registered in England and Wales. Registered No. 2366852.
Registered Office: 40 Grosvenor Place, Victoria, London, SW1X 7E



NOT PROTECTIVELY MARKED

CHAPTER 6: ALTERNATIVES

NOT PROTECTIVELY MARKED



NOT PROTECTIVELY MARKED

NOT PROTECTIVELY MARKED



6. ALTERNATIVES . ..., 3
6.1 o o 1¥ o 1o o ISP 3
6.2 Local Site Selection fOr HPC ... ..ot e e et e e e e e e e eeaeenes 3
6.3 0= T Vo 0= SRR 4
6.4 = T oo STor=T o1 o o [RUR PP PP PP PPPPOPPPPPPPPPPPP 6
6.5 Alternative Designs for Power Station Elements ... 8
6.6 Delivery of bulk materials and design of the temporary Jetty ........ccccccvvviiiiiiiiiiiiiiiinnnn. 17
] (=] (=] o= 19
TABLES

Table 6.1: Hinkley Point Nuclear Power Station Location ASSESSMENt............ccvvviiiieeeeeeeeeriinnnnnn. 4
FIGURES

NOT PROTECTIVELY MARKED

Figure 6.1: Hinkley Point Location Assessment
Figure 6.2: Fish Return Tunnel Route Options
Figure 6.3: Surface Water Drainage Proposed Outfall Options

Volume 2 Hinkley Point C — Chapter 6 Alternatives | October 2011

NOT PROTECTIVELY MARKED



NOT PROTECTIVELY MARKED

[This page is intentionally left blank]

Volume 2 Hinkley Point C — Chapter 6 Alternatives | October 2011

NOT PROTECTIVELY MARKED



6.1

6.1.1

6.2

6.2.1

6.2.2

6.2.3

NOT PROTECTIVELY MARKED

ALTERNATIVES

Introduction

This chapter presents the principal alternatives that have been addressed in the
context of the design of the Hinkley Point C (HPC) development. The scope of the
alternatives which have been considered during the evolving design process range
from localised siting arrangements for the HPC power station and related
infrastructure, to specific aspects of the power station design and proposals for the
landscape restoration of the HPC Development Site upon completion of construction
works. The alternatives which are described in this chapter have been included as
they concern issues of relevance to the environmental impacts for the HPC
Development Site and surrounding area.

Local Site Selection for HPC

One of the principal determining factors in the selection of the most appropriate site
for HPC has been the presence of the existing Hinkley Point Power Station
Complex. It is preferable to site a new nuclear power station as near to an existing
power station as possible to minimise the landscape and visual impacts as the
physical characteristics of HPC will be similar to the existing adjacent
development. This would not be the case for an equivalent development within a
greenfield setting. Co-locating alongside existing facilities provides other benefits
including the ability to use existing infrastructure, for example access roads and
power transmission lines.

Given the requirement for large volumes of cooling water for the operation of HPC
and the prohibitive cost and significant energy consumption requirements associated
with pumping water inland, HPC needs to be sited near to the coast. In terms of land
use in relation to the existing nuclear complex and in view of the need to take
advantage of existing infrastructure a location either directly east or west of the
existing plant would be the best option.

The proposed siting of HPC was subject to consideration at the pre-application
Stage 1 consultation in 2009. The areas which were considered at that time are
shown in Figure 6.1. Following an evaluation of the land available, the area to the
west of the Hinkley Point A station (the Hinkley Point C development site) was
considered to be the most suitable for new nuclear development. The principal
issues considered during the site selection process are outlined in Table 6.1.
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Table 6.1: Hinkley Point Nuclear Power Station Location Assessment

Local Siting East of the Existing Power Station West of the Existing Power Station
Criteria Complex Complex

Environmental
Designations —
International and
National

Flood Risk

Landscape and
Visual Impact

Access

Existing Land
Use

Cultural
Heritage

Land Use

The site is located within the Severn
Estuary Special Protection Area (SPA),
Severn Estuary Ramsar Site and Sites
of Special Scientific Interest within
Bridgwater Bay. The site lies adjacent
to a number of designated sites of
ecological importance including:
Severn Estuary Special Area of
Conservation (SAC) and Bridgwater
Bay National Nature Reserve (NNR).

The site lies within Environment
Agency Flood Zone 3. The area would
require substantial raising of existing
ground levels to accommodate a new
nuclear power station.

Ground raising is likely to have a
significant impact on landscape
character.

Access is required to the site around
the existing Hinkley Point Power
Station Complex which would have
landscape and ecology impacts.

Low lying pasture land undisturbed by
development.

The site has no Scheduled Monuments
or Listed Buildings. Archaeological
detail is not known. However, the area
has not been disturbed by major
development.

The majority of the site is
undesignated. However, construction
works will be necessary along the
foreshore and these works lie within the
Severn Estuary SPA; Severn Estuary
Ramsar Site; Severn Estuary SAC;
Sites of Special Scientific Interest
within Bridgwater Bay and Bridgwater
Bay NNR.

The site is suitable for development as
a development platform can be readily
created above the flood risk zone at
14m Above Ordnance Datum (AOD).

The existing topography of the land
particularly the presence of the ridge
line occupied by Green Lane will help
assimilate the built development
structures which will be to the north of
ridge line into the surrounding
landscape.

The existing access road (Wick Moor
Drove) lies adjacent to the eastern
boundary of the site. This will help to
limit the requirement for new primary
access routes and reduce the impact of
constructing new access roads into the
site.

Primarily agriculture with isolated
derelict farm buildings. The
north-eastern part of the site is used for
car parking and training by the existing
Hinkley Point Power Station Complex.

Site is near to Pixie’s Mound
Scheduled Monument.

Public and statutory consultee responses to the Stage 1 consultation did not indicate
concerns with respect to the suitability of the proposed site for HPC. Furthermore,
the overall positioning and layout of the permanent power station buildings and
infrastructure within the HPC development site have not been subject to significant
debate. Figure 2.1 within Volume 2, Chapter 2 of the ES illustrates the location of
the main power station structures including the reactor buildings, turbine halls and
pump houses. These development elements remain largely unchanged from the
locations shown in the Stage 1 consultation submission.
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The principal focus of attention since Stage 1 has been on the use of land for
construction purposes, particularly in the southern areas of the site which are closest
to residential properties. Land use allocation within the site during the construction
phase has predominantly been driven by the requirement for the creation of
development and construction platforms to provide the necessary areas for
construction activities and permanent buildings and infrastructure. The proposed
extent of site levelling and terracing has evolved as a result of the need to minimise
the volumes of material to be excavated whilst providing the necessary construction
working areas and permanent development platforms. The excavation and terracing
will require the management of approximately four million cubic metres of material in
total, including topsoil, subsoil, material suitable for re-use in the power station
construction (engineering fill principally comprising excavated rock) and material
which is required to create the final restoration landform. To avoid road vehicle
journeys, it is intended that the excavated material will be retained on site and
therefore significant areas are required for interim materials stockpiling and storage
prior to re-use. EDF Energy has addressed the requirements and available options
for the siting of the following land uses during the site preparation works and
subsequent construction phases:

stockpiling of excavated rock for re-use as engineering backfill;
subsoil and topsoil storage;
contractors’ working areas; and

construction workers’ accommodation campus.

In addition to assessing responses to Stage 1 consultation, EDF Energy has held
specific discussions with the residents of Shurton and other surrounding villages in
April and June 2010 on the proposed land uses within the HPC development site and
the extent of the areas of land required for specific construction activities within the
site. As a result of these discussions, EDF Energy reached an agreement with local
residents that the main construction site fence would extend only as far south as
Ordnance Survey Gridline 144750mN throughout construction of the power station
thus limiting the main construction activities to the north of this line. This provision
allows for an increased distance buffer between the southern extent of the principal
construction activities and the closest residential properties as the 144750nM
boundary lies to the north of the construction site boundary proposed at Stage
1. Some construction work will, however, need to be undertaken to the south of the
main construction fence. These works include the construction of an emergency
access road with an associated bridge crossing over Bum Brook, a water
management zone(s) relating to surface water drainage and early landscaping, which
will provide additional screening to occupiers of residential properties located to the
south of the site from the main construction activities.

The proposed land uses within the HPC development site throughout the site
preparation works and subsequent construction works are summarised in Chapter 3,
Volume 2 and illustrated further in the Construction Method Statement. See
Annex 5.3.

Volume 2 Hinkley Point C — Chapter 6 Alternatives | October 2011

NOT PROTECTIVELY MARKED



6.4

6.4.1

6.4.2

6.4.3

NOT PROTECTIVELY MARKED

Landscaping

Design of the landscape restoration of the HPC development site following
completion of construction works commenced in 2009. At this time options for
restoration were informed by the following requirements:

retention of all excavated material within the site to avoid the need for removal, by
road vehicles, of material which is not required for engineering purposes;

retention of most of Green Lane due to its ecological, landscape and heritage
value;

final landform and interim materials stockpiling not to exceed the height of
Green Lane;

restoration of Holford Stream within the final landscape scheme in order to
address the Environment Agency’s policy which requires that culverting of
watercourses should be avoided where possible; and

provision of a mosaic of land uses including agricultural land and new
wildlife habitat.

At this early stage, the design included proposals for the restoration of Holford
Stream following completion of construction works for HPC. However, the volumes
of excavated material which needed to be retained on-site post construction
increased as engineering studies relating to earthworks progressed. The increased
volume of material to be retained on-site resulted in the requirement to accommodate
material permanently within the Holford Stream Valley. Therefore, the restoration of
the valley profile to its baseline condition was not a viable option and the retention of
Holford Stream in a permanent culvert became an essential engineering
requirement. The requirement to retain the culvert was discussed and agreed with
the Environment Agency and the Internal Drainage Board with decision making being
informed through the provision of a culvert justification report by EDF Energy
(Ref. 6.1).

Following the decision to retain the Holford Stream in culvert, the landscape
restoration design progressed through a number of further iterations which focussed
primarily on:

the selection of the most appropriate profile for the restored landform to achieve
compatibility with the character of the landscape in the locality of the HPC
development site;

treatment of boundaries around the perimeter of the site to provide screening of
the construction works and the permanent built development through landforming
and planting;

creation of internal field boundaries in the restored landscape to reflect the typical
pattern of field boundaries in the locality of the site; and

provision of the appropriate proportions of different land uses in the restored
landscape.
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These design iterations were influenced by both formal consultation and dialogue
with the following stakeholders:

English Heritage;

Natural England;

Environment Agency;

Somerset County Council;

West Somerset Council;

Sedgemoor District Council,

Fairfield Estate;

Commission for Architecture and the Built Environment; and

Somerset Wildlife Trust.

The decision to increase the separation distance between the main construction
works and the residential properties to the south of the HPC development site
through the establishment of a buffer zone to the south of Ordnance Survey Gridline
144750mN provided opportunities for early planting and landforming to enable
additional screening of the construction works and the permanent development to
be achieved.

With the support of local residents, planting of a screening belt of vegetation
including native tree species and shrubs has already been undertaken (March 2011)
in order for this to have the longest possible time to mature prior to the
commencement of construction of HPC. Additional planting of a hedgerow around
Doggetts Farm is proposed in the winter planting season (2011).

Further to this, EDF Energy has considered alternative design options with respect to
additional screening of the construction works and permanent development from the
south. The Stage 2 Update consultation proposed early landscaping and ecological
habitat creation to the south of main construction fence line. The design of this early
landscaping has considered alternatives with respect to the most appropriate
landform, plant species selection and planting layout to ensure the maximum
screening benefit whilst meeting the objective of providing landscaping in keeping
with the existing landscape character of the locality. The landform will result in the
building up of the levels of the existing slope in the southern part of the HPC
development site to provide visual screening whilst achieving smooth transitions in
slopes from the adjacent land. The planting includes 3-6m high feathered trees to
provide a high level of screening from the start of the construction phase. The early
landscaping proposals were discussed with local residents and other consultees and
include provisions for circular routes for walking together with bridleways for
horse riding.

Extensive consultation has also taken place with the Fairfield Estate and other
consultees to agree the screening landform and planting along the north-western
boundary of the site and a range of alternative designs have been prepared for
discussion and agreement with stakeholders in this context.

The final landscape scheme following construction of HPC has also been subject to
design iteration and again alternative designs with respect to landform, planting and
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habitat creation have been prepared and discussed with stakeholders in order to
ensure that the landscape design principles and objectives are met. From the outset,
site landscape design was informed by the requirement to provide significant
biodiversity gain relative to the existing baseline situation through the creation of
extensive areas of new wildlife habitat. The principles with respect to the creation of
new habitats were established at a very early stage. Specific features such as
woodland and ponds have been included in the restoration design in response to
consultee suggestions.

In response to consultee comments, habitat protection and creation proposals have
been extended during the construction phase during the design process. Additional
areas for habitat retention during the site preparation works phase have been
identified and off-site planting of woodland and hedgerow on Fairfield Estate and , as
part of site preparation wildflower meadow creation on nearby off-site agricultural
land have been included in addition to the early landscaping of land south of the main
construction fence line at latitude 144750nM.

Alternative Designs for Power Station Elements

a) Introduction

The design of the reactor and main elements of the Nuclear Islands are largely
determined by generic EPR design requirements. However, for the HPC, elements
of the associated power station infrastructure have undergone an iterative design
process which has taken into account site-specific conditions and environmental,
health and safety, and nuclear safety considerations. This section outlines where
alternative designs have been considered for associated infrastructure that has
significance with respect to potential environmental impacts and explains why the
final design choices were made. Key alternative designs for the associated
infrastructure are outlined below.

b) Alternatives for Cooling
i. Selection of Cooling Option

A number of potential alternative means of cooling the water used to condense
steam after it has passed through power station turbines exist for new nuclear power
stations in the UK. These alternatives have been reviewed by the Environment
Agency (Ref. 6.2). An understanding of the alternatives and their respective benefits
and drawbacks was fundamental to informing the EDF Energy and British Energy
(BE) submissions to the Strategic Siting Assessment and EDF Energy’s decision to
proceed with an application for nuclear new build development at Hinkley Point.

There are three principal cooling options:

air cooling (closed circuit) utilises an extensive array of radiators across which air
is forced at high volume to effect heat loss directly to the atmosphere;

tower cooling (again closed circuit) involves the dispersion and cooling of water in
direct contact with incoming air, within a large tower (or towers), involving some
evaporative heat loss from the cooling water circuit and the need to make-up for
this loss; and
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direct cooling (open circuit) involves the transfer of heat directly from the
condensers to a large volume of water which is typically abstracted from the sea
or a major river by passing the water once through the condensers before
returning it to the environment.

The development of the cooling infrastructure (heat sink) design for HPC has taken
account of site-specific considerations and the substantial experience directly
available to EDF Energy from the following sources:

EDF SA’s design for the heat sink for the Flamanville 3 EPR (FA3);

EDF SA’s operation of the heat sink plant for a fleet of 58 pressurised water
reactors (PWRs) at 19 sites within France including four coastal locations
(Gravelines, Paluel, Penly and Flamanville) and at an estuarine location (Blayais);

BE’s operation of the heat sink plant at the Hinkley Point B (HPB) site and at six
other advanced gas cooled reactor (AGR) stations around the UK coast; and

BE’s operation of the heat sink plant at the Sizewell B PWR.

The experience of other nuclear plant operators (UK and worldwide) has also been
considered, including that of Magnox who manage the adjoining Hinkley Point A
(HPA) site and several other sites around the UK coast.

In addition to the local data already available from the operation of HPA and HPB,
the following issues were considered to inform the development of the HPC heat
sink design:

bathymetry (i.e. sea water depth);

sedimentology;

geology;

air temperature and humidity data;

water temperature data,;

sea water composition (including turbidity and salinity);

high and low water levels including astronomical tides, surge and wave heights;
ship collision; and

clogging potential from marine organisms, ice and other water-borne debris.

Feasibility studies were undertaken in 2008 to assess the key heat sink design
options and in particular to compare the relative merits of open and closed circuit
systems (and combinations of these). EDF SA’s considerable experience in the use
of closed circuit heat sink designs at inland sites was supplemented by meetings with
closed circuit technology companies in order to assess the implications of using the
turbid, saline water available from the Bristol Channel for use at HPC as make-up
water for a closed circuit cooling system. The feasibility of each option was
assessed for:

nuclear safety, including:
— protection against hazards (integrity, redundancy, segregation and diversity);

— reliability and availability;
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environmental impact, including visual impact, noise and effects on flora and
fauna;

technical feasibility and proven performance;
operability;
inspection and maintenance requirements; and

cost (capital and operating).

EDF Energy then undertook a major technical review of the heat sink option studies
in December 2008 from which it was decided that the optimum design for the HPC
heat sink would be an open circuit system drawing water through long offshore intake
tunnels into one onshore forebay for each UK EPR reactor unit. The main factors
which led to this decision were:

A closed circuit design with cooling towers would be likely to have a significant
visual and noise impact.

A closed circuit design with sea water make-up would require a large-scale
onshore water treatment facility to reduce sediment load and to undertake
desalination because of the turbid, saline water available from the Bristol Channel
for cooling at HPC. The disposal of large quantities of water treatment residue
would pose operational and environmental challenges.

A closed circuit design with sea water make-up would require on-site trials
covering a full range of weather conditions to prove the operability and availability
of the cooling towers, particularly if more basic water treatment options were
considered.

The site footprint of cooling towers and the associated water treatment facility and
reserve basins would be large and necssitate a larger land area to be used for the
power station.

The availability of a closed circuit system with cooling towers would tend to be
more vulnerable to extreme weather events than an open circuit system.

At coastal sites, there is a far more operating experience using open circuits than
closed circuits. All of the coastal nuclear power stations in the UK and France
have open circuit heat sink designs.

The following issues related to open circuit design were recognised as requiring
resolution, but operating experience and the design provisions developed for FA3
indicated that these were surmountable and not as substantive as the challenges
presented by closed circuit designs:

increased vulnerability of offshore cooling water infrastructure to marine hazards
including clogging and ship collision;

fish capture with cooling water intake;

the discharge of cooling water at elevated temperature into the marine
environment (thermal plume); and

possible chemical dosing requirements to control marine biofouling.

During 2009, the concept design of the open circuit water intake and discharge
progressed in conjunction with several supporting studies including initial assessment
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of the seismic integrity of the intake structures and the concept design of the intake
heads (see on the next page).

ii. Length and Location of Cooling Water Intake and Outfall Tunnels

Aside from engineering practicability there are two primary considerations for the
appropriate positioning of cooling water intake and outfall structures — the need for
safe and efficient operation including the requirement to incorporate redundancy
against hazards into the design, and the consideration of environmental
sensitivities. To serve both requirements a detailed understanding of the physical
conditions of the local marine environment is required, together with that of the
dynamic processes that would govern the behaviour of the resultant cooling water
plume.

The business and environmental risk associated with cooling water intake and outfall
selection is high as, once built, subsequent alterations to infrastructure and specific
items of plant would be exceedingly costly. As a result considerable care has been
taken to obtain sufficient high quality data on the local marine environment in the
vicinity of Hinkley Point and to develop the appropriate predictive tools to assess a
series of potential alternative solutions.

Different levels of uncertainty exist within an assessment process of this kind and
each is dealt with in turn by application of best practice. To describe the physical
environment involved a sufficiency of data is required, both current and historical,
and this is combined with an understanding of both likely forward trends of
environmental change and a consideration of the range of possible future scenarios
that might result, whether driven by deliberate management policy and associated
infrastructure development or otherwise. For example, for HPC there has been a
consideration of both the advice of UK government advisers on the likely effects of
climate change, including the impact on sea level rise, and the use of expert groups
of advisers in order to develop an understanding of a series of plausible alternative
scenarios of coastal process change that could lead to changes in coastal
geomorphology, sedimentation and bathymetry.

A key tool within this process is the use of predictive numerical hydrodynamic
models. The models allow an understanding of the dispersion of a cooling water
plume in the marine environment and its spatial extent relative to the locations of
sensitive environmental receptors. In addition the models enable the interaction
between cooling water intake and outfall locations to be determined both with respect
to the proposed HPC infrastructure and the existing HPB infrastructure. Avoidance
of recirculation of discharged cooling water is a fundamental requirement to ensure
that the efficiency of the cooling water circuits for the existing HPB and proposed
HPC power stations is maintained. Such models can be developed with a very high
level of sophistication, based on the physical data acquired locally, and can be both
validated with and calibrated against elements of that same data set. They
nonetheless provide outputs which are only estimates, and when called upon to
extrapolate a prediction for a situation for which there is little or no current data —
such as a future coastal change scenario or indeed a new discharge location — there
is, again, a degree of uncertainty involved. Best practice in this situation, if the cost
is justified by the level of business and environmental risk, is to use a suite of
differently designed numerical models independently constructed but subject to
uniform standards of data quality input and peer review — this is termed ‘ensemble’
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modelling. The secondary advantage of this approach is that, whilst allowing a
cross-check between outputs and thus a reduction in uncertainty, such different
models also provide a greater range of predictive and descriptive capability.

For HPC, two models have been used and some detail of this is provided in the
Chapters on Coastal Hydrodynamics and Geomorphology, Marine Water and
Sediment Quality and Marine Ecology (Volume 2, Chapters 17, 18 and 19). These
models were first used to test a series of alternative intake and outfall configurations
for HPC in support of the heat sink design process and then to refine understandings
of detail based upon a preferred option, in discussion with the regulatory authorities
concerned.

iii. Cooling Water Intake Structure

On the basis of the numerical modelling work described above, and due to the
extensive coastal modifications that would have been needed to secure a
cross-shore intake given the extreme tidal range, an offshore intake position has
been selected as the preferred option.

The requirements of such a structure are several: it must be sufficiently robust to
function for the longer-term (60 years of power station operation) in the harsh
physical environment concerned, with very limited opportunity for maintenance; it
must abstract at a sufficient depth so as not to draw in air during extreme tidal
conditions or in wave troughs; it must avoid interactions with bed sediment transport
in order to avoid entraining solids that might accumulate within and block the cooling
water system; and it must seek to limit the number of fish that could potentially be
entrained (caught) with the water intake.

The engineering design solution that most recently evolved to meet the needs of
nuclear site development in the UK was the ‘velocity capped’ intake design currently
deployed at the Sizewell B power station. This intake stands proud of the seabed
and abstracts water from within the lower water column from below an upper
horizontal cap, designed to prevent water (or air) being drawn downwards from the
sea surface. Through commissioning trials this intake structure and its relative
offshore location was shown to reduce the rate of fish catch per unit water intake
volume when compared to the catches of the adjacent Sizewell A power station.

With respect to the design of HPC the opportunity has been taken to revisit the
velocity cap design, whose primary disadvantage in fish protection terms is that the
intake port velocity varies with tidal condition. A conceptual design that had arisen
through historic Central Electricity Generating Board (CEGB) research has been
developed with the aim of achieving low intake port velocities throughout all tidal
conditions, despite the very high tidal velocities concerned off Hinkley Point. Expert
advice on the behavioural basis for fish exclusion at such structures has been
employed in the development of this approach, which accords with the Environment
Agency guidance (Ref.6.2). The proposed intake head design enables a water
intake velocity of not greater than 0.3m/s to be achieved which will minimise the
entrainment of fish.
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iv. Fish Deterrence, Recovery and Return

In addition to the limitation of water intake velocity at the intake heads, additional
measures to limit the magnitude of fish entrainment have been considered following
extensive consultation with the relevant regulatory bodies. In order to comply with
BAT and in response to consultation, an Acoustic Fish Deterrence (AFD) system is
proposed to further limit entrainment.

The recovery of fish that become entrained with the cooling water has also been
considered and the decision making with respect to the most practical and efficient
means of recovering entrained fish has been subject to engineering and
environmental appraisal. The recovery of fish was deemed to be optimised at the
point where the fish are caught (impinged) by the cooling water filtration
systems. Several configurations of filtration recovery were considered along with the
methods of collection and transfer of fish back to the marine environment. In
particular, a range of methods was considered for the raising of fish from the filtration
infrastructure to a sufficient height to allow gravity discharge back to the marine
environment.

Various options have been considered for the return of fish and other marine
organisms back into the marine environment. The main design requirement which
applies in this context is the need to ensure that fish are returned into a sufficient
depth of water at all tidal states. It is also necessary to ensure that returned fish are
not entrained into the HPB cooling water intake.

Open and enclosed channels cut into the rock of the foreshore were considered. An
open channel was rejected on the grounds of health and safety and the potential for
the channel to be attractive to predators and for recreational angling. Although a
closed rock cut channel would avoid these issues, it would lead to the requirement
for significant construction works on the foreshore and thus the increased potential
for environmental impact on sensitive ecological receptors in the intertidal zone.

A tunnel option was selected as it avoids the need for construction on the foreshore
and provides a means of returning fish continually to the sea at all stages of the
tide.

Four alignment options for the fish return tunnel (Figure 6.2) were assessed with
respect to the following factors:

potential for fish to be entrained in the intake water for HPB;

tunnel length (abrasion and pressure issues which might affect fish survival prior
to discharge);

predation from sea birds;

predation from fish and sea mammals;

the requirement for the tunnel outfall to remain unblocked by sediment;
sustainability of the outfall location given projected trends in relative sea level; and
avoidance of the HPB thermal plume.
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All four options have discharge locations that are below -6mODN which means that
they would be covered by water during all tidal states. However, Options A and B
would discharge into water depths of less than 1m at low tide and as a result
returned fish are likely to suffer from significant predation by birds. Options C and D
would discharge into a greater water depths (approximately 2m and 3m at low tide,
respectively) which renders returned fish more likely to fall prey to other fish and sea
mammals, however these forms of predation are considered less significant than
predation by birds.

A predictive modelling study found Option C to be the most favourable in terms of
minimisation of entrainment of returned fish in the intake water of HPB, as well as
being the least likely to be affected by the thermal plume from HPB.

Option C would be the longest tunnel, but tunnel length was not considered to be
important in terms of fish survival.

When the physical and topographical conditions at location of the outfalls were
assessed, in particular with regard to the possibility of sedimentation and subsequent
blocking of the fish return tunnel, Option D was found to be the best option because it
is located within a relatively extensive area of scoured rock.

When all aspects are considered together, Option D is considered the most
favourable option as it combines most of the favourable characteristics of Option C in
terms of fish survival, with having the most favourable discharge location in terms of
reduced sedimentation.

Option D is, therefore, the chosen alignment option for the fish return tunnel
(Figure 6.2). This option would have an outfall that would discharge at 1m below
the Lowest Astronomical Tide (LAT) mark and the tunnel would have a length of
approximately 500m north of the shore.

v. Surface Water Drainage

In parrallel with the design of the earthworks and excavations required for the
construction of HPC, considerable thought was given to requirements with respect to
the management of surface water drainage during the construction phase, The
existing topogarphy and proposed construction and development platforms to the
north of Green Lane necessitate that surface water runoff within this area is
discharged to Bridgwater Bay.

The rock platform within the intertidal area immediately to the north of the HPC
Development Site contains open channels which support Corallina sp (a red algal
species). EDF Energy recognised that discharge of surface water across the
intertidal area under low tide conditions could impact the Corallina habitat and that
engineering design should therefore consider options with respect to the location of
the discharge in order to minimise such impact.

The evolving drainage design for the area of the HPC Development Site to the north
of Green Lane resulted in proposals to collect surface water runoff into a series of
three north/south orientated “spine drains”. In engineering terms the simplest
arranagement would be to allow discharge of water from each of these spine drains
directly to the intertidal area. However, this would result in surface water runoff being
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directed over Corallina habitat, the extent of which has been accurately mapped
during detailed ecological surveys undertaken for EDF Energy.

As a result of the environmental sensitivity related to Corallina, options were explored
to determine the most appropriate arrangement for the discharge to minimise the
impact on Corallina habitat. Three discharge arrangements were considered
as follows:

Option 1 — Three Discharge Outfall options. This option would comprise three
spine drains discharging directly to the shore through separate outfall structures at
an elevation of 9m AOD at the cliff face.

Option 2 — Single Outfall - for this option the spine drains would be in the same
positions as Option 1 but they would be connected to the landward side of the cliff
by a collector drain running parrallel to the cliff line. The collector drain would
then discharge to the shore at an elevation of 7.5m AOD at the location of the
former dry dock (graving dock) which was used during the construction of the
existing Hinkley Point Power Station Complex.

Option 3 — Single Outfall - this option would be similar to Option 2 but with the
single outfall located at an elevation of 7.5m AOD in the vicinity of the Hinkley
Point C Drainage Ditch discharge onto the shore. The location of the three
options are shown in Figure 6.3.

These were assessed with the aid of a predictive hydraulic model which was used to
identify the spatial extent and depth of the discharged water within the intertidal
area. The 1 in 30 and 1 in 2.33 year flood events (3.33% and 43% Annual
Exceedence Probability (AEP) events respectively) were modelled with respect to
surface water runoff.

The modelling demonstrated that Option 2 with a single discharge point at Location A
(former graving dock for HPA and HPB) was the most suitable. This is due to the fact
that water discharged at this outfall point would be confined across the intertidal
shore and would not migrate to a significnt extent laterally. Most importantly
significant spillage of discharged water into the natural longshore drainage routes
(channels) associated with Corallina would not occur.

Further consideration of the impacts upon the ecology of the intertidal environment
associated with discharges to the shore is given in Volume 2, Chapter 19: Marine
Ecology.

vi. Interim Storage of Spent Fuel

EDF Energy has reviewed the alternatives that are available for on-site interim
storage of spent fuel at the HPC site prior to its disposal within a Geological Disposal
Facility (GDF) (Ref 6.3). The length of time for which storage will be required is
dependent upon the availability of the GDF which is yet to be constructed and the
length of time required for the fuel to cool sufficiently before it meets the required
conditions for disposal.

The alternative technological solutions that were subject to consideration by EDF
Energy included those identified by the ONR under the GDA process together with
the outcome of the work initiated by British Energy (prior to acquisition by EDF) which
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had already examined options for providing additional spent fuel storage at
Sizewell B.

Assessment of the alternatives was conducted using a Multi-Attribute Decision
Analysis (MADA) process, the findings of which were analysed using expert
engineering judgement to determine the most appropriate solution for HPC.

The following spent fuel storage options were included within the MADA process:
Pool storage (wet storage);
Metal cask storage (dry storage);
Vault storage (dry storage); and

Canister storage (dry storage).

These options were considered as they have been used successfully internationally
and all are judged to be capable of meeting the high safety and environmental
standards which are required to permit their use in the UK. Each of the technologies
was assessed with respect to attributes applicable to four evaluation categories:

health and safety;
technical performance, safety and practicability;
environmental; and

economic.

The MADA process involved the scoring of the different options against each of the
attributes and also weighting the importance of each attribute. EDF Energy’s review
placed a high level of importance on safety and environmental performance.
However, because all options studied were assessed as being capable of meeting
stringent UK criteria, the selection of the preferred option was linked to other
performance issues where the different attributes of each technology proved to be
more discriminating. The key areas were:

protecting long term flexibility with respect to possible development in fuel
technology;

ease of inspection of spent fuel thus enabling review of fuel condition against GDF
waste acceptance criteria;

reducing financial risks; and

maximising the benefits from retaining consistency in design with other
EDF EPRs.

In reaching its proposed spent fuel storage decision, EDF Energy has considered the
possible future developments and determined that, for the site-specific circumstances
at HPC, interim storage within an engineered pool (wet storage) is the chosen
approach. The proposed spent fuel management strategy for HPC is detailed within
Volume 2, Chapter 7. EDF Energy has concluded that, whilst its preferred option
will deliver a safe and secure solution, there may be alternative options available in
the long-term that mean spent fuel does not need to be stored for long periods on UK
EPR reactor power station sites. The pool (wet storage) option proposed for HPC is
one that is flexible enough to be adapted to such future changes, should they occur.

Volume 2 Hinkley Point C — Chapter 6 Alternatives | October 2011

NOT PROTECTIVELY MARKED



6.6

6.6.1

6.6.2

6.6.3

6.6.4

6.6.5

6.6.6

6.6.7

NOT PROTECTIVELY MARKED

Delivery of Bulk Materials and Design of the Temporary Jetty

The construction of HPC will require a total of approximately two million tonnes of
bulk construction materials (including aggregates, sand and cement) for concrete
production. Concrete could be imported directly to the site (e.g. as pre-cast concrete
units and/or ready mix concrete) or as raw materials for on-site concrete batching
and on-site pre-casting. In order to avoid significant risk to the construction
programme that would result from a lack of materials available for production due to,
for example, adverse weather conditions EDF Energy determined that bulk materials
should be stockpiled in sufficient quantities on-site to allow continuous concrete
production to occur.

Three main alternatives have been considered for the delivery of the bulk materials
required for concrete production to site including; sea, road and rail transportation
routes.

EDF Energy has evaluated the option for a direct rail link to the HPC site. However,
the nearest point of connectivity to the existing rail network lies some 10km from HPC
and construction of the link would be a major civil engineering undertaking with
substantive environmental impacts. A rail link has been discounted on economic and
environmental grounds.

The estimated HGV movements would place a significant burden on the capacity of
the road network and account for a very high proportion of HPC development related
traffic during the construction phase. Importation by road would also lead to adverse
environmental impacts, with noise and air quality being of particular significance in
this context.

With respect to transportation by sea, the following five options were identified for the
delivery of bulk construction materials and Abnormal Indivisible Loads (AILs):

new temporary jetty facility at Hinkley Point;

new temporary foreshore facility at Hinkley Point;

new permanent foreshore facility at Hinkley Point;
refurbishment of the existing facility at Combwich Wharf; and

redevelopment of the existing facility at Combwich Wharf.

The options were assessed for the separate delivery of both AlLs and bulk
construction materials with the exception of the temporary jetty which was only
considered for bulk construction materials. The assessment included consideration
of transport options including some consideration of potential environmental impacts
associated with the available options based upon the knowledge available at
that time.

EDF Energy identified a temporary jetty as the preferred option for the importation of
bulk materials to Hinkley Point because it would have the least effect on local
communities and would not require the transfer of materials from Combwich Wharf to
the HPC site by road. Upgrading of the wharf facility was the preferred option for the
delivery of AlLs.
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A range of design options and locations was considered for the temporary
jetty. Cross-shore facilities were considered including solid concrete wharf designs
on the shore, with and without a shore access channel cut into the rock pavement,
but an open-piered jetty design was eventually selected. The potential sensitivity of
the intertidal environment in terms of its conservation interest was a consideration as
was the need to ensure navigational access across a wide range of tidal conditions.
An open-piered structure also has the advantage of being largely transparent to
meteorological, tidal and wave forces; lending itself both to greater engineering
efficiency and an avoidance of potential environmental impacts. Lastly, the design
selected permitted a modular approach to construction and decommissioning.

Once on open-piered jetty structure had been selected, two options were considered
for the location of the jetty, one at the east and one at the west of the HPC site. The
options are similar with the exception that the eastern option extends further (by
approximately 70m) offshore in order to reach a water depth of -2mCD which is the
minimum depth necessary for navigational access for the vessels which will use
the jetty.

The two options were then subject to a comparative assessment which included
considerations with respect to navigational safety, the disposition of land based
reception facilities for the bulk materials and environmental sensitivities in the
intertidal and subtidal areas. Environmental survey (as described in Chapter 19 of
the ES on Marine Ecology) found the near subtidal area to be clear of particular
ecological sensitivities for both options. The preferred option (western location) was
selected principally because it is shorter and thus would be less costly and require
less time to construct. The western jetty routing acknowledges the presence of
certain ecological interests on the shore and that a high level of care will be required
in protecting these interests during both construction and decommissioning.
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SPENT FUEL AND RADIOACTIVE
WASTE MANAGEMENT

Introduction

This chapter considers the management of spent fuel and radioactive waste which
will arise throughout the operation and decommissioning of Hinkley Point C (HPC).

Radioactive waste is designated as any waste material contaminated with or
incorporating radioactivity above certain thresholds defined in legislation, and for
which no further use is envisaged.

Spent fuel from nuclear power stations is not categorised as waste because it still
contains uranium and plutonium which could potentially be separated out through
reprocessing and used to make new fuel.

The management of spent fuel and radioactive waste would be carried out in
accordance with relevant legislation, policy and guidance as detailed in
Appendix 7A.

Spent Fuel and Radioactive Waste Management Strategy

a) HPC Integrated Waste Strategy

Strategic planning of waste management is a regulatory requirement and would be
implemented at HPC through the development and production of an Integrated
Waste Strategy (IWS) which will be reviewed and updated throughout the lifecycle of
the HPC development. The IWS would set out the logic behind the development of
individual waste strategies and how their integration results in the effective
management of all the wastes generated by HPC.

The principal objective of the IWS is to ensure that waste management throughout
the lifecycle of HPC is robust, consistent with UK policy and protects people and the
environment. The IWS provides a framework to be utilised when taking decisions on
waste management issues. The IWS will also be used to enable the site to
demonstrate compliance with environmental protection principles for all waste types,
including materials such as spent fuel that may become waste in the future. The IWS
recognises that the design of the power station can have an impact on waste
management strategy and is therefore taken into account in the design. The IWS
aims to ensure that, during the construction, operation and decommissioning of the
installation, workers, the public and the environment are protected and that radiation
doses are as low as reasonably practicable (ALARP). These objectives are achieved
by minimising discharges of radioactivity to the environment through the application
of the waste hierarchy and best available techniques (BAT). Definitions of ALARP
and BAT are set out in Table 7.1 on the following page.
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Table 7.1: Minimisation of Dose, Discharges and Radioactive Waste

ALARP As Low As Reasonably Practicable is an expression used in risk reduction to
define a standard or point at which the implementation of additional risk
reduction measures would be grossly disproportionate to the benefits achieved.

BAT Best Available Techniques describe the most effective economically and
technically viable technology and methods designed to prevent, and where this
is not practicable to reduce, emissions and their impacts on the environment as
a whole.

Waste hierarchy This concept proposes that minimisation of the creation of waste is the best
way to reduce waste, re-use the second best option, followed by recovery (e.g.
recycling) and as a last resort disposal.

7.2.3 The key factors in demonstrating the minimisation of the production of radioactive
waste are:

Design of fuel, including containment — the fuel is designed and handled to
retain as much of the actinides and fission products as possible. This ensures
that the radioactivity is removed with the fuel and does not enter the primary
circuit or cooling pond water. The fuel cladding material has been chosen due to
its resistance to corrosion, its impermeability to fission and activation products and
the lower degree of activation. The manufacturing process minimises the
presence of trace uranium on the outer surface which can release fission products
into the primary circuit;

Efficiency of fuel use — maximising the efficiency of fuel use, when coupled with
fuel design and manufacture, will ensure that the minimum amount of spent fuel is
created per unit of electricity generated. A combination of the UK EPR core
design and the enrichment selected for the fuel is expected to deliver higher burn-
up of the fuel which means that less fuel will be required. This will also reduce the
secondary waste arisings from spent fuel management;

Detection and management of failed fuel — the reactor is operated in such a
way as to minimise the risk of fuel failure and the subsequent transfer of actinides
and fission products to the primary circuit. EDF Energy continuously reviews
operational experience and is engaged in exhaustive research and development
programmes in this field. The condition of the fuel is assessed by monitoring the
primary coolant activity levels. This allows any failures to be detected and
managed;

Materials of construction for the reactor and cooling circuits — the
specification of any structural materials will include a requirement to replace or
reduce those substances that are particularly susceptible to activation. This
specification will also apply to materials that are susceptible to erosion, wear and
corrosion to limit the potential for activation of any particulate matter that will pass
through the reactor core with the primary coolant. Materials for the primary and
secondary circuits will be specified to prevent leaks, to minimise the potential for
corrosion and thus prevent the spread of radioactivity to lower contamination
areas;

Primary coolant chemistry — managing the primary coolant chemistry
contributes to maintaining the integrity of the fuel cladding and the primary circuit
by reducing corrosion. This, in turn, reduces the presence of activated corrosion
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products in the cooling circuit and therefore minimises secondary waste from
cooling water treatment. Chemistry management also includes the control of
primary coolant gases and helps to minimise the production of tritum. The
coolant management system allows the chemistry to be modified to reflect specific
requirements at different phases of reactor operation; and

Commissioning, start-up and shutdown procedures — a number of
approaches have been developed to reduce the risk of generating corrosion
products, which could subsequently become activated, during these key stages of
reactor operation. Commissioning includes the creation of a tight and protective
oxide layer on surfaces in the primary circuit. The primary circuit is degassed and
purified during start-up to remove impurities that encourage corrosion. Cold
shutdown procedures include a controlled release of corrosion products
accumulated on surfaces. This allows them to be collected without the risk of
activation in the neutron flux.

The features set out above will minimise the generation of radioactive waste and will,
therefore, make a significant contribution to minimising the activity of the waste that
will be discharged or disposed of.

b) Management and Storage of Wastes from Other Nuclear Sites

EDF Energy has no plans to receive, process or store spent fuel or radioactive waste
from other nuclear sites. EDF Energy has no plans to reprocess spent fuel at the
HPC site and has set out a baseline strategy that assumes interim storage followed
by disposal. The facilities provided at HPC have been designed and sized to
manage and store the spent fuel and waste from the HPC site only.

c) High-level Strategy for HPC Radioactive Wastes

This section provides a description of EDF Energy’'s preferred options for
management of radioactive waste from HPC. Any implemented options will
ultimately depend on regulatory agreement, and may therefore differ in some ways
from those described within the following sections.

I. Solid Radioactive Waste and Spent Fuel Management Strategy

The strategy for solid radioactive wastes is these are to be disposed of as soon as
reasonably practicable where a viable disposal route is available. ILW and spent fuel
for which there are as yet no available disposal routes would be accumulated and
safely stored on-site in compliance with the requirements of the NSL and HPC
Radioactive Substances Regulation (RSR) Environmental Permit until a suitable
disposal route or an alternative management route becomes available.

The design of the UK EPR incorporates a number of measures aimed at minimising
the amount of solid wastes by facilitating the segregation and volume reduction of
solid wastes, taking account of the review of the performance and operating
experience of existing reactors.

Ii. Liquid Radioactive Discharge Strategy

The overall strategy for the management of liquid radioactive discharges from the two
UK EPR reactor units planned for HPC is based on the Reference Case presented in
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the Generic Design Assessment (GDA) for the UK EPR (Ref. 7.1) and the
information presented within the RSR Permit Submission for HPC (Ref. 7.2) is:

minimising the production of liquid effluents at source;

partitioning of radionuclides where appropriate to minimise the environmental
risks and impacts;

optimum use of segregation and effluent treatment systems to afford greatest
flexibility in their management;

abatement to capture, concentrate and contain radionuclides, where appropriate,
through the use of demineralisation, evaporation and filtration. The treatment of
liquid effluent will exclude where reasonably practicable entrained solids, gases
and non-aqueous liquids from the discharges;

optimum use of suitable storage systems for the site, taking advantage of any
delay and radioactive decay that may arise;

assessment and sentencing of liquid effluents prior to discharge to confirm that
these are in line with permitted levels;

where radioactive effluent is discharged into the environment, optimising the
manner and timing of any release to minimise the impacts on the environment and
members of the public; and

carrying out routine surveys of the environment to establish that the impact is
acceptable.

The management strategy to limit radioactive liquid discharges from the operating
activities of the UK EPR is based on the design of the plant and the operational
practices to be implemented.

The design features use BAT to minimise liquid discharges at source and to minimise
the impacts of discharges by means of abatement and discharge plant. EDF Energy
will balance worker doses, costs and the accumulation on-site of additional solid
waste incurred as a result of treatment in the plant with any potential reduction in
public doses from discharges. Systems and plant are managed and used in a
manner so as to minimise, so far as reasonably practicable, the environmental
impacts of discharges and to ensure that all discharges are monitored and recorded
to demonstrate that they fall within the permitted limits.

iii. Gaseous Radioactive Discharge Strategy

The overall strategy for the management of gaseous radioactive discharges from the
two planned UK EPR reactor units at HPC is based on the Reference Case
presented in the GDA (Ref. 7.1) and the information presented within the HPC RSR
Permit Submission for Hinkley Point C (Ref. 7.2) is:

minimising the production of gaseous effluents at source;

partitioning of radionuclides where appropriate to minimise the environmental
risks and impacts;

abatement of gaseous discharge streams through the use of carbon delay beds to
capture noble gases and carbon traps to capture isotopes of iodine and HEPA
filters to trap particulate activity;
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monitoring of gaseous effluent prior to discharge;

where radioactivity is discharged into the environment ensuring the design of the
stacks is optimised such that they minimise the impacts on the environment and
members of the public; and

carrying out an agreed environmental survey programme to confirm that off-site
impacts are acceptably small.

As with liquid discharges, the management strategy to limit radioactive gaseous
discharges from the operating activities of the UK EPR is based on the design of the
plant and the operational practices to be implemented. The design features use BAT
to minimise gaseous discharges at source and to minimise the impacts of discharges
by means of abatement and discharge plant, and also balance worker doses and
costs together with the accumulation on-site of additional solid waste incurred as a
result of treatment in the plant with any potential reduction of public doses from
discharges. Systems and plant are managed and used in a manner so as to
minimise so far as reasonably practicable the environmental impacts of discharges,
and to ensure all discharges are monitored and recorded to demonstrate that they fall
within the permitted limits.

Low-Level Wastes (LLW)

a) Management of LLW Generated During the Operation of the HPC UK EPR

The precise volume of solid LLW produced by HPC is dependent on the future
management of the various systems associated with the operation of the nuclear
power station. Table 7.2 provides the annual estimated production of raw (untreated)
LLW for two UK EPR reactor units based on the information presented in the UK
EPR GDA submission (Ref. 7.1) and the HPC RSR Permit Submission for Hinkley
Point C (Ref. 7.2). The volume and activity of LLW requiring disposal from HPC
would be minimised by the use of the waste hierarchy and the application of BAT.

Table 7.3 provides a description of the LLW that would be generated from the
operation of the HPC reactors and auxiliary facilities. These can be grouped in two
broad categories:

LLW generated through operation of systems and processes used to ensure safe
operation of the power station or to minimise discharges of radioactivity to the
environment; and

LLW generated during maintenance and refuelling operations.
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Table 7.2: LLW Generation and Proposed Management Strategy for the HPC UK EPRs
(Two EPR Units)

Waste Type Estimated Raw Preferred Waste Alternative
Waste Volume Arrangement’ Waste
Annual from Two Arrangement
UK EPRs (m°)

Steam Generator 15 Package as required to meet Transfer for

Blowdown System APG CfA and transfer for disposal as  incineration

(SGBS) VLLW Direct

ion-exchange resins disposal to

LLWR
Wet sludge (from sumps, 1 Condition/package as required
tanks) to meet CfA and transfer for
disposal to LLWR
LLW cartridge filters from 0.10 Condition/package as required
auxiliary circuit treatment to meet CfA and transfer for

disposal to LLWR

Evaporator concentrates 6 Condition/package as required
to meet CfA and transfer for
disposal to LLWR

Air and water filters 8 Transfer for Incineration (water Direct
filters) disposal to
LLWR

Transfer for high force
compaction (air filters) and
onward disposal to LLWR

Dry active Non- 25 Transfer for high force Direct
wastes combustible compaction and onward disposal to
(excluding disposal to LLWR LLWR
metals) . . .
Combustible 75 Package and transfer for off-site  Direct
incineration disposal to
LLWR
Waste oils and solvents 4 Package and transfer for off-site
incineration
Metal scraps and metallic 12 Package and transfer for metals  Direct
waste treatment disposal to
LLWR

! Note these disposal routes represent the preferred option for LLW management and disposal based on the
anticipated waste characteristics. Alternative routes may be utilised in the future if they can be demonstrated to
represent BAT or if the above disposal routes are found to be unavailable.
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Table 7.3: Categories of LLW that would be Generated at HPC

Waste Type Waste Description

Steam generator lon-exchange beds are utilised in the SGBS to trap activation and fission

blowdown system  products from the primary coolant circuit. In recycling the SGBS blowdown

(SGBS) ion- water from the UK EPR secondary circuit, the blowdown water is purified by the

exchange resins use of two parallel filters for the removal of suspended solids and two parallel
demineralisation lines which use ion-exchange resins to perform the
demineralisation.

LLW wet sludge During the operation of the HPC UK EPR reactor units, particulates would settle
as sludges in various buffer and storage tanks associated with the auxiliary
water circuits (e.g. liquid waste processing system). These are likely to be
contaminated with small quantities of fission and activated corrosion products.
This sludge is periodically cleaned out and removed for treatment prior to
disposal as LLW.

LLW cartridge Filters are used to capture particulate material in the UK EPR water auxiliary
filters from circuits. Spent filter cartridges arise from the treatment lines of the following
auxiliary circuit water auxiliary circuits: Chemical and volumetric control system, boron recycle
treatment system, liquid waste treatment system, and the spent fuel storage compartment

treatment system. Water filters are withdrawn from operation on the basis of
clogging and/or dose rate and then treated as waste. The physical form of this
waste stream consists of filter cartridges that are composed principally of
stainless steel supports with glass fibre filter media and some organic materials.
The amount of particulate radioactive material (principally metallic oxides)
trapped on each filter can vary. The majority of waste within this category is
anticipated to be ILW at the point of generation but some LLW is expected.

Evaporator The UK EPR proposes to make use of evaporation for the minimisation of non-

concentrates recyclable radioactive liquid effluents arising from the liquid waste treatment
system. Evaporation would be used to minimise the discharge of active
aqueous effluents to the environment. Evaporation of effluents results in the
production of a sludge-like concentrate that would contain the bulk of the
radioactivity initially present in aqueous effluent streams as activated metal
oxides.

Air filters All radiation controlled areas of the nuclear auxiliary building, fuel building,
safeguards buildings, reactor building, operational production centre, access
building and effluent treatment building are served by dedicated ventilation
systems. The extract from these systems is subject to a number of airborne
activity abatement techniques, including the use of high efficiency particulate air
(HEPA) filtration, before discharge to the environment. The HEPA filters
remove particulate material to ensure doses to workers are ALARP and
discharges to the environment are minimised. This also ensures that the doses
to members of the public from airborne discharges are minimised. The
abatement systems would produce a number of spent LLW HEPA filters over
the course of reactor operations.

Water filters Water filters may arise from filtering of the low active effluent (from the gaseous
waste processing system, liquid waste treatment system, steam generator
blowdown system). The physical form of this waste stream consists of filter
cartridges that are composed principally of stainless steel supports with glass
fibre filter media and some organic materials. The amount of particulate
radioactive material (principally metallic oxides) trapped on each filter can vary.

Dry active wastes DAW comprise the combustible and non-combustible LLW generated through

(DAW) routine and maintenance operations in the UK EPR Nuclear Island and consist
of contaminated personal protection equipment, monitoring swabs, plastic,
clothing, contaminated tools, segregated pieces of metal, glassware and other
process consumables. These wastes mainly arise during outages.
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Waste Type Waste Description

Oils and solvents  Oils are used in the lubrication of various components such as circulators and
process pumps and have the potential to become radiologically contaminated
during normal service. Contaminated liquids such as chemical cleaning
solutions and solvents used as decontamination agents also arise and would be
included within this waste stream.

Metal scraps and  Metal wastes arise during maintenance operations from the replacement of

other metallic engineering components. The redundant metal components or equipment used
wastes (Dose rate  during the maintenance operations in the nuclear island may become
< 2 mSv/h) contaminated and require disposal as radioactive waste.

b) Arrangements for Site LLW Management

Detailed arrangements for radioactive waste management would be covered in the
EDF Energy operating procedures required to demonstrate compliance with NSL and
RSR requirements. For LLW, these instructions are anticipated to cover
minimisation, segregation, characterisation/assessment, packaging, labelling, record
keeping and consignment for transfer/disposal.

The design of the UK EPR incorporates a number of measures aimed at minimising
the amount of solid wastes by facilitating segregation and volume reduction of solid
wastes, taking account of the performance and operating experience of existing
reactors. Examples include:

The composition of the primary circuit component materials has a direct impact on
the radioactive inventory in the primary coolant, especially on the activation of
corrosion products. Therefore, chemistry and radiochemistry are optimised in the
UK EPR design to reduce the primary circuit radioactive inventory and lower the
dose rate levels, which in turn would minimise the activity of corrosion products
which contribute to solid waste arisings.

Improved efficiency of recycling (e.g. coolant) and effluent processing systems to
reduce solid waste volumes associated with the treatment of coolant and
effluents.

Zoning of rooms and controlled areas to maximise the segregation of radioactive
and non-radioactive wastes and thus minimise radioactive waste arisings.
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c) Facilities to be Provided for Site LLW Management

LLW generated during the operational period from both the reactors and the
associated auxiliary plant would be transferred to the effluent treatment building
(ETB) of UK EPR reactor Unit 1 (Unit 1). This facility is designed to manage waste
through segregation and application of suitable treatments in preparation for
disposal. LLW would be processed and packaged as required to meet the conditions
for acceptance (CfA) of the appropriate off-site disposal facility.

LLW would be safely transferred from different locations in the radiation controlled
area to the ETB. Waste would be collected and stored according to waste activity
categorisation at dedicated locations in the ETB and placed into a temporary buffer
store prior to treatment. The waste would then be separated on the basis of the
treatment method and would be stored in these areas until sufficient quantities have
accumulated for a treatment campaign to start or for shipment off-site.

The treatment route for solid waste would be determined (once it has been monitored
and assayed) by categorisation of the waste and by considering its physical and
chemical characteristics.

Once categorised the waste would be packaged (and conditioned if necessary) and
transferred off-site to the most appropriate facility for its treatment (e.g. such as
super-compaction, metal treatment or incineration) or disposal.

I. Segregation

Solid wastes would, as far as practicable, be segregated and sorted at source to
minimise secondary handling. Where waste streams generate mixed wastes these
would be sorted in a dedicated unit within the ETB to optimise their subsequent
management and disposal. If no further benefit can be obtained from further
segregation then the waste would be transferred to the next stage. The benefits
associated with the segregation of waste need to be balanced with the detriments
associated with increased operator exposure.

The segregation of the waste into different waste groups would be carried out on the
basis of different physical and chemical properties (e.g. combustible, non-
combustible and compactable waste, and non-compactable waste).

ii. Shredding

Bulky solid combustible and compactable waste may be size reduced by shredding in
the ETB prior to further treatment. The waste is size reduced by the use of a rotating
blade assembly. The shredded material then falls through a duct into a compactable
drum located directly below the shredder. Once full, the drum would be returned to
the storage area and temporarily stored until a sufficient volume of waste for
treatment or disposal is collected.

iii. Low Force Compaction

A low force compactor in the ETB could be used on-site to assist in the volume
reduction of appropriate wastes prior to transfer off-site for disposal.

iv. Conditioning of LLW for Disposal
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Some LLW (e.g. sludges and resin), may require processing within the ETB through
a combination of dewatering, drying, and encapsulation in a mortar matrix within the
waste disposal package prior to transfer from the site in order to meet the CfA for the
proposed disposal site.

v. Handling and Transfer of Final Packages

Following treatment, the waste would be placed in an appropriate container for
transport or disposal. After being sealed, the containers would be checked for the
presence of external contamination prior to transfer out of the ETB. Waste
containers awaiting transfer off-site would be placed in buffer stores and transferred
into transportation containers prior to loading onto the transportation vehicle.

d) LLW Volume Estimates

The LLW volume estimate is based on a review of the waste arisings from existing
French nuclear reactors of similar power rating to the UK EPR, performed as part of
the GDA process (Ref. 7.1). It is assumed at present that HPC, with two UK EPR
reactor units, would produce double the arisings predicted for one unit in the GDA,
even though some facilities would be shared. The sharing of facilities, such as the
waste treatment facilities, may result in some reduction of operational arisings.
However, at this stage it is not possible to make precise predictions of reductions so
the figures set out in Table 7.1 are considered to present a best estimate of solid
LLW arisings.

e) LLW Disposal Strategy

A key consideration of the choice of preferred disposal route has been the
commitment to demonstrate best use of existing UK LLW management facilities.
Therefore direct disposal to LLWR, in Cumbria, is seen as the least desirable option
and where a reasonably practicable alternative disposal route exists (e.g. incineration
or metal recycling, this has been chosen as the preferred option). This approach is
consistent with the national strategy for LLW and EDF Energy will aim to utilise
alternative disposal routes to the LLWR as available. This will contribute to the
minimisation of the disposal of wastes to the LLWR and maximise its remaining
operational lifetime.

The strategy for LLW is that waste generated throughout nuclear power plant
operations and decommissioning would be disposed of as soon as reasonably
practicable, following treatment to minimise volume and perform appropriate
conditioning or packaging. The ultimate disposal of the wastes is expected to be via
one of the following main routes depending on the radioactivity level of the waste
produced, its physical characteristics and its chemical properties:

off-site treatment of metals, ultimately for recycling, via commercially available
routes subject to meeting the relevant CfA,

off-site incineration of combustible wastes using commercially available routes
subject to meeting relevant CfA. There would be no on-site incineration of
wastes;

use of an appropriate authorised off-site disposal facility for exempt and VLLW
disposal (notably for soil, rubble and aggregates) where no reuse or recycling
options are viable, subject to meeting relevant CfA;
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transfer of suitable LLW for super-compaction prior to disposal at the LLWR to
minimise disposal volume; and

disposal of LLW directly to LLWR would be utlised only where the above
alternatives are not practicable.

For all LLW, with the exception of oils and solvents, acceptance for disposal has
been agreed in principle with LLWR during the GDA process. This has now been
updated for HPC’'s LLW/VLLW and disposability in principle has been confirmed by
LLWR for the volume and activity levels presented within this document.

In order to demonstrate the acceptability of the potential non-LLWR disposal routes
for HPC’s LLW, disposability in principle for the appropriate waste streams was
obtained for incineration, VLLW landfill, and the ancillary segregated waste services
provided by the LLWR Ltd. (e.g. metal treatment and super compaction). The
segregated waste services are provided by LLWR Ltd. to improve the availability of
alternative waste management options and reduce the volume of waste disposed of
to LLWR.

EDF Energy has reviewed the potential treatment and disposal options for LLW from
HPC. The preferred options for management of LLW generated at HPC are set out
diagrammatically in Plate 7.1. Conditions and limits would be set, by the
Environment Agency, for the transfer of LLW in the HPC RSR Environmental Permit
issued under the Environmental Permitting (England and Wales) Regulations 2010
(Ref. 7.2).

EDF Energy is aware that the LLWR has a current estimated lifetime shorter than the
operation of Hinkley Point C. It is assumed that, as stated in Government policy and
enshrined in Environmental Permitting Regulations 2010, (Ref. 7.2) that new disposal
facilities (either at LLWR or elsewhere) will ultimately be provided by the NDA after
the current LLWR has ceased to receive waste. However EDF Energy will apply the
waste hierarchy and waste segregation to demonstrate best use of existing UK LLW
management assets.

i. Off-site Metal Recycling Facility Operations

Where the metallic waste generated by operational maintenance work cannot be
adequately decontaminated on-site, the waste would be transferred to an off-site
commercial Metal Recycling Facility (MRF) (e.g. Studsvik Metal Recycling Facility at
Lillyhall, Cumbria). The volume of metallic waste requiring disposal could be reduced
by up to 95% using metal recycling techniques.

Once transferred to the MRF, a range of industrial cutting and cleaning techniques
would be applied. The metallic waste is decontaminated and cleaned using methods
such as dry grit blasting. The resulting materials can either be recycled in the UK or
potentially sent to a facility for further cleaning by melting.

ii. Off-site Incineration Operations

LLW would be segregated within the ETB to separate combustible waste from non-
combustible. Combustible waste suitable for incineration would be transferred to an
off-site commercial incinerator and incinerated in a specially engineered kiln up to
around 1000°C. Any gases produced during incineration are treated and filtered prior
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to discharge into the atmosphere and would conform to international standards and
national emissions regulations.

Incineration of combustible wastes is used as a treatment for both radioactive and
conventional wastes in the UK. In the case of radioactive waste, incineration has
been used for the treatment of LLW from nuclear power plants, fuel production
facilities, research centres (such as biomedical research), the medical sector and
other waste treatment facilities.

Modern incineration systems are well engineered and designed to burn the waste
efficiently whilst producing minimum emissions. Ash remaining following incineration
would be disposed of as appropriate.

iii. Off-site Super Compaction Facility Operations

Suitable LLW would be transferred off-site to a super compaction facility to minimise
its volume. In this process drums or boxes of waste are compacted under high
pressure of up to 2,000 tonnes per square metre. Following super compaction the
drums would be transferred onward to LLWR, near Drigg, in Cumbria for disposal.

iv. LLWR Operations

LLW unsuitable for disposal via the above disposal routes, but which meets the CfA
for LLWR (Ref. 7.3), would be packaged on-site and transferred directly for disposal
to LLWR in approved transport packages (e.g. Half Height ISO Containers (HHISO)).

v. VLLW Operations

High-volume VLLW could be disposed of to specified approved landfill sites. The
waste would be subject to controls on its disposal which would be specified by the
Environment Agency.

Wastes from HPC will be transferred to LLW disposal sites only if they have been
demonstrated to represent BAT for the disposal of the waste and have been
authorised by the UK regulatory bodies to accept the waste for disposal.
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Plate 7.1: Indicative LLW Processing and Disposal Strategy
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Note these disposal routes represent the preferred option for LLW management and disposal based on the anticipated waste characteristics. Alternative routes may be
utilised in the future if they can be demonstrated to represent BAT or if the above disposal routes are found to be unavailable.
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f) Transport Arrangements for LLW

All radioactive waste transferred from the site would need to comply with applicable
UK and international legislation at the time of despatch, including the relevant
requirements of the Carriage of Dangerous Goods and Use of Transportable
Pressure Equipment Regulations 2009 (Ref. 7.3). Each consignment would undergo
the required contamination checks and external radiation measurements before
leaving the site.

Radioactive waste is transported in specially designed and approved packages. The
packages provide protection to operators and members of the public and are
required to be sufficiently robust to withstand a wide range of credible accident
scenarios.

g) Timing of the Decommissioning of LLW Facilities

The LLW processing facilities would be utilised for the management of wastes
throughout the operation of both of the HPC UK EPR reactor units. It is anticipated
that the LLW processing facilities would be decommissioned in the final stages of the
main decommissioning phase as set out in Chapter 5 of this volume.

Intermediate Level Waste (ILW)

a) Management of ILW Generated during Operation of the HPC UK EPR

Routine operation of the HPC reactor units and their associated auxiliary systems
would generate ILW. The majority of ILW would arise from the treatment of liquids
and gases in order to reduce worker doses and discharges of radioactivity to the
environment (e.g. ion exchange resins).

In addition to the process wastes, operational wastes may be generated as a result of
maintenance work carried out during reactor operation and work performed during
reactor outages.
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7.4.3 The ILW streams that are anticipated to arise from normal operation and
maintenance of the two UK EPR reactor units at HPC are set out in Table 7.4 below.

Table 7.4: Categories of ILW that would be Generated at HPC

Waste Type Waste Description

ILW ion exchange
resins

ILW cartridge filters

ILW sludges

Operational wastes
>2mSv/hr

lon exchange beds are used to capture and minimise soluble radioactive
material. This material results from corrosion in the primary circuit (mainly in
the steam generators and activation of chemicals in the primary circuit) and in
the following UK EPR water auxiliary circuits:

Chemical and volumetric control system;

Coolant purification system; and
Spent fuel storage compartment treatment system.

The ion exchange resins in the beds are periodically changed to optimise their
performance. Additional volumes of ILW ion exchange resins may arise from
the maintenance of water quality and the abatement of liquid discharges from
the Interim Spent Fuel Store (ISFS).

This waste consists of filters used in the clean-up of primary circuit water and
water from the liquid waste and spent fuel pool treatment systems. There are
several designs of filters depending on the abatement required. A proportion
of the filters generated would fall into the ILW category.

During the operation of the HPC UK EPR reactor units, particulates would
settle as sludges in storage tanks associated with the auxiliary water circuits
(e.g. liquid waste treatment system). These are variously contaminated with a
range of fission and activated corrosion products. This sludge would be
periodically cleaned out and removed for treatment prior to disposal. The
waste is a sludge consisting of settled particulate. A proportion of the sludge
generated would fall into the ILW category.

This comprises a range of materials including contaminated metal, plastics,
cloth, glassware, and rubble arising from operations during planned shutdown
periods.

Activated components with higher dose rates generated during maintenance

operations may be temporarily placed into the reactor fuel pools to allow for a
period of radioactive decay in order to minimise dose to workers.
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b) ILW Management Strategy for HPC

The strategy is for ILW to be retrieved, conditioned and packaged on-site on a
campaign basis throughout the operational phase. Waste processing would result in
a passively safe package ready for interim storage. The passively safe packages
would be stored in the ILW Interim Storage Facility (ILWISF) for the duration of
operations. The stored ILW packages would be removed from the ILW store when a
GDF is available to accept new build waste for final disposal. The assumed
timescales for store emptying are discussed later in this chapter.

c) Decay Storage of Waste for Re-categorisation

The radioactivity of all radioactive waste diminishes with time (known as radioactive
decay). All radionuclides have a characteristic half-life (the time it takes for any
radionuclide to lose half of its radioactivity) and eventually all radioactive waste
decays into non-radioactive elements. The process of waiting for a natural decline in
the level of radioactivity to allow waste to be disposed of as a lower category of waste
is known as decay storage.

The radioactivity of a proportion of the ILW that would be generated during operation
of the HPC UK EPR reactor units would be dominated at the time of arising by
relatively short lived radionuclides including cobalt-60 (half-life of 5.27yrs),
caesium-137 (half-life of 30.2yrs) and iron-55 (half-life of 2.7yrs).

Waste identified as being suitable for decay storage will be packaged into suitably
robust containers within the ETB and transferred into the ILWISF for a period of
storage. Following the period of interim storage the radioactivity of the selected
wastes would have reduced to such levels that the waste would no longer be
classified as ILW. This waste would be removed from the ILWISF and managed
as LLW.

d) Disposability of ILW from HPC

Before conditioning and packaging of ILW, regulatory guidance (Ref. 7.4) requires
that sites produce an ILW conditioning proposal. This would include a demonstration
that, following conditioning, the waste would be compatible with existing or future
planned management and disposal options. This requires that a letter of compliance
(LoC) is obtained for the packaging proposal. The LoC process is the mechanism
that the NDA Radioactive Waste Management Directorate (RWMD) utilises to provide
confidence that a waste package can be accepted at a future GDF.

The overall objective of the LoC assessment process is to give confidence to all
stakeholders that the future management of waste packages has been taken into
account as an integral part of their development and manufacture. This is achieved
by the site operator working with RWMD to demonstrate that the waste packages
produced by a proposed packaging process will be compliant with the generic waste
package specification and compatible with plans for transportation and emplacement
in the planned future geological repository.

In cases where the assessment has concluded that the waste package is compliant
with the repository concept and underpinning assessments, RWMD is prepared to
confirm this by the issue of the LoC.
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As part of the GDA process, the opinion of the RWMD was sought on the likely
acceptability for disposal in a GDF of packaged ILW generated by the UK EPR.
RWMD was asked for its views on a number of different waste packages, including
those that would be produced by implementing the GDA reference strategy for on-
site ILW management. RWMD indicated that, in principle, any of the proposed waste
packages would be acceptable for disposal. EDF Energy will continue to work with
RWMD through the LoC process to ensure that packaged ILW from HPC would be
acceptable for disposal in a GDF (Ref. 7.4).

e) HPC ILW Processing Strategy

The proposed strategy for ILW conditioning and packaging at HPC is termed the
‘Reference Case’. It assumes that operational ILW would be conditioned and treated
using the same procedures as applied during the operation of existing pressurised
water reactors (PWR) in France with due consideration for UK specific requirements.

Under the Reference Case strategy, two types of cylindrical pre-cast concrete casks,
designated C1 and C4, are the packages to be utilised for all operational ILW. Both
of these casks can include internal mild steel shielding of varying thicknesses to
provide shielding against different concentrations of gamma emitting radionuclides.
The C1 cask is 1.4m in diameter, 1.3m high, and has a 0.15m thick concrete shield
wall. The C4 cask has the same dimensions apart from the diameter which is 1.1m.
In the Reference Case Scenario, the operational ILW would be immobilised within the
casks using epoxy resin or cement grout prior to being placed into the on-site
ILWISF.

f) Arrangements for Site ILW Management

Arrangements and requirements for radioactive waste management would cover
minimisation, segregation, quantitative assessment, packaging, labelling, record
keeping and consignment for transfer/disposal (Ref. 7.4).

Processes would be established and implemented for the packaging of radioactive
wastes that encompass the whole lifetime of waste packages to ensure that
packaged waste has the properties ascribed to it. These arrangements would be
reviewed periodically and adequate records maintained.

The management arrangements would apply to all activities, interactions and aspects
that can affect the quality of the waste package product, including:

waste characterisation;

container design;

container manufacture;

wasteform development;

process development;

plant specification and design;

LoC submissions and advice actions;
plant commissioning and operation;

raw materials storage;
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waste package interim storage and monitoring;
control of non-conforming packages;

change control and continual improvement of waste package design, processing
plant and interim storage; and

package records and their long-term retention.

g) Facilities for Site ILW Management

ILW generated on the HPC site would require conditioning and packaging into an
acceptable (passively safe) form prior to interim storage. This process is described in
the following sections.

Based on current UK radioactive waste policy and strategy, the intention is that the
final disposal location of packaged ILW from HPC would be in a GDF.

i. ILW Processing and Packaging

ILW generated during the operation of UK EPR reactor units at HPC would be
conditioned in the ETB. The ETB is the primary interface for the processing of all
radioactive operational waste materials that would be generated by the operation of
the UK EPR reactor units and includes functions for safe handling, treatment,
conditioning, buffer storage, packaging and monitoring of wastes prior to transfer of
packages to the ILWISF. It is anticipated that some waste generated within the ISFS
will be packaged and processed within the ISFS rather than being transferred to
the ETB.

The key waste management functions are:
treatment of radioactive wastewater and effluent;
treatment of solid waste; and

conditioning of solid/liquid waste (including cementation and resin encapsulation).
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The conditioning process for the treatment of the waste would ensure the waste is in
a passively safe form to be transferred from the ETB to the ILWISF and the waste
package itself would be compliant with the requirements of RWMD.

ii. ILW Cementation

Cementation through the use of specially formulated grouts provides a means to
immobilise radioactive material that is either solid or in various forms of sludges. At
HPC, it is anticipated that all ILW wastes, other than ion-exchange resins, would be
conditioned utilising a cementation process.

In general the solid wastes would be placed into C1 or C4 containers. The grout is
then added into this container and allowed to set. The container with the now
monolithic block of concrete/waste is then suitable for storage and disposal.

Similarly in the case of sludges the current packaging assumption is that the waste
would be placed in a C1 or C4 container and a grouting mix, in powder form, is
added. The two are mixed inside the container and left to set leaving a similar type of
product as in the case of solids, which can be disposed of in a similar way.

iii. ILW Epoxy Resin Encapsulation

lon-exchange resins consist of small beads used to remove radioactivity from
contaminated liquids. The radioactive ions in the liquid are absorbed onto the resin
by the chemical process of ion exchange. The resins retain the activity and the
cleaned liquids can then be safely disposed of. When the ability of the resins to
absorb more radioactive ions is exhausted they become radioactive waste.

It is proposed that spent ion exchange resins would be processed by in-container
solidification utilising a polymer solidification process. The process is already
established as a technique for treating ILW ion exchange resins in the UK at the
Magnox site at Trawsfynydd. At HPC, EDF Energy propose to utilise the same
mobile processing units currently operating to manage the resin waste generated on
the fleet of EDF Nuclear Power Plants in France.

h) Summary of ILW Strategy and Volumes

The baseline processing strategy for the HPC ILW streams is summarised in
Table 7.5. The proposed baseline set out in the table is the Reference Case for ILW
processing which has been used to demonstrate that a suitable strategy can be
implemented to manage the waste streams.

The anticipated lifetime package numbers set out in the final column of Table 7.5
provides an upper estimate which does not take into account ILW that would,
following decay storage in the ILWISF, be suitable for re-categorisation as LLW. As
the detailed proposals for decay storage of ILW at HPC are developed this figure is
expected to be reduced as waste initially categorised as ILW is disposed of as LLW.
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Table 7.5: Operational ILW Waste Generation and Proposed Management Strategy for the
HPC UK EPR Reactor Units

ILW WWES(E Anticipated | Lifetime HPC Processing Anticipated
Stream Description Annual Raw | (60yr) Raw | Strategy Lifetime
WES Waste (60yr)
Volume Volume Package
from Two from Two Numbers
UK EPR UK EPR from Two
Reactor Reactor UK EPR
Units (m°) Units (m°) Reactor
Units
ILW ion Organic resins 6 360 Polymer 900
exchange that arise from the immobilisation in
resins clean-up of Concrete C1 casks.
primary circuit Followed by interim
water, water from storage on-site
the effluent awaiting availability
treatment of a GDF.
systems and the
reactor fuel pools.
ILW spent  Filters from the 5 300 Cement grouted in 720
cartridge clean-up of Concrete C1 casks.
filters primary circuit Followed by interim
water and water storage on-site
from the Liquid awaiting availability
Waste and Spent of a GDF.
Fuel Treatment
Systems. The
filters consist of a
stainless steel
support, with a
glass fibre or
organic filter
media.
Other designs of 5 300 Cement grouted in 1200
filters, typically Concrete C4 casks.
with lower activity. Followed by interim
storage on-site
awaiting availability
of a GDF.
Operation A range of 2 120 Cement grouted in 360
al wastes  materials, Concrete C1 casks.
>2mSv/hr  including Followed by interim
activated core storage on-site
components, awaiting availability

contaminated
metal, plastics,
cloth, glassware
and rubble arising
from operations
during planned
shutdown
periods.
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of a GDF.

Note: Activated core
components with
heat generation
levels above the ILW
categorisation would
be transferred to the
reactor fuel pools
where they would be
held for a period

of delay storage
before processing.
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Waste Anticipated | Lifetime HPC Processing Anticipated
Description Annual Raw | (60yr) Raw | Strategy Lifetime
WESE Waste (60yr)
Volume Volume Package
from Two from Two Numbers
UK EPR UK EPR from Two
Reactor Reactor UK EPR
Units (m°) Units (m°) Reactor
Units
ILW wet Sludge arising 2 120 Cement grouted in 480
sludge from cleaning the Concrete C1 casks.
bottoms of liquid Followed by interim
waste treatment storage on-site
tanks and various awaiting availability
sumps. of a GDF.
Totals 20m*® 1200m° 3660
Packages

i) Interim On-site Storage of ILW

7.4.29 There is currently no ILW disposal facility in the UK. The GDF is not expected to be
available for disposal of wastes for a number of years after start of HPC operations.
The strategy for ILW management at HPC is, therefore, to process and store the
waste on-site, according to the principles of passive safety (Ref. 7.5), pending
availability of the GDF.

7.4.30 The key requirement of the ILWISF would be to provide protection for the waste
packages from potential degradation which could have a long-term impact on the
integrity of the package and eventual acceptance of the package at GDF. In terms of
containment of radioactivity and prevention of releases which could impact upon the
outside environment, a number of barriers and environmental controls are provided
as listed below:

the conditioned wasteform is the primary barrier (e.g. the cemented matrix);
the waste container is the secondary barrier (e.g. the concrete package);

control of the store environment is important in maintaining integrity of the waste
container to ensure compliance with LoC requirements (e.g. humidity levels
controlled by adequate ventilation); and

the store structure is the final layer of weather protection for the waste package
and also provides a role in the physical security of the waste.

2 An additional volume of ILW may be generated during the operation of the ISFS. The design of the ISFS is
ongoing and as such the abatement systems and waste volume generation has not yet been finalised. All waste
resulting from the operation of the ISFS is expected to fall into the categories set out above, or the previously
discussed LLW categories. The main solid waste streams are anticipated to be spent ion exchange resins and
filters; these would be expected to be processed as above followed by interim storage on-site awaiting availability
of a GDF.
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7.4.34

7.4.35

7.4.36

7.4.37
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The store would require appropriate maintenance and various levels of in-service
refurbishment. As a condition of the NSL, the facilities on-site, including the ILWISF,
would be subject to Periodic Review of the safety case throughout the operational life
of the store, ensuring any necessary improvements would be made in a timely
manner.

EDF Energy anticipate that the store would be emptied of waste and would be
decommissioned within 20 years of EoG but its lifespan is considered to be capable
of extension if necessary, through refurbishment or replacement of equipment and
structures.

The facility is designed to receive and store packages of ILW waste arising from the
planned 60 years of operation of the two UK EPR reactor units on the HPC site. The
waste would be packaged into a passively safe state as described earlier, prior to
being transferred to the ILWISF.

ii. Facility Design Description
The ILWISF would consist of areas performing the following functions:
receipt and dispatch area;
interim storage space for all operational ILW until a GDF becomes available;

package inspection area; and

facilities to manage ILW that would become LLW following a period of decay
storage.

The facility would also require a number of auxiliary systems and plant, such as those
providing electrical power, ventilation and maintenance facilities.

iii. Safety Aspects

The design and operation of the facility would be required to be compliant with the
NSL with regard to the safety of workers and the public. The facility would be
designed, constructed and operated to comply with the lonising Radiation
Regulations 1999. In order to minimise radiation doses to workers and the public, the
facility would include the following safety functions:

the facility would provide containment for radioactive material. In most instances
the primary containment would be provided by the conditioning process and the
waste packages and secondary containment by the facility structure;

the facility would minimise the radiation exposure of workers and the public
through the provision of shielding; and

the facility would be maintained at a reduced pressure through the use of a filtered
ventilation system to prevent any spread of contamination in the event of an
incident at the facility.

Further measures would be implemented to prevent loss of containment by a waste
package including:

minimising waste package handling operations and when package movements
cannot be avoided, minimising the lift height of packages where practicable;
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inspection and monitoring of the waste packages in the storage hall to allow early
intervention if any package defect is identified; and

the waste packages are designed to be robust against impact and or being
dropped during movement.

Long-Term Management of ILW

a) Timing of Decommissioning of ILW Management Facilities

The ILW processing facilities would be utilised for the management of wastes
throughout the operation of both of the HPC UK EPR reactor units. It is anticipated
that the ILW processing facilities would be decommissioned in the final stages of the
main decommissioning phase as set out in Chapter 5 of this volume.

The ILWISF would be decommissioned following complete transfer of all waste from
the store; the anticipated timing of transfer of ILW from the store is set out below.

b) Transport of ILW to GDF

At the end of the interim storage period it is the responsibility of the waste producers
to ensure that the package is safe for export off-site and is compliant with transport
regulations in force at that time. Assessments for the LoC process also address
transportation, so that transport issues will necessarily have been addressed for
packages that comply with a LoC.

All radioactive waste despatched from the site would need to comply with applicable
UK and international legislation at the time of despatch, including the relevant
requirements of the Carriage of Dangerous Goods and Use of Transportable
Pressure Equipment Regulations 2009 (Ref. 7.3). Each consignment would undergo
the required contamination monitoring and external radiation measurements before
leaving the site.

Radioactive waste is transported in specially designed and approved packages. The
packages provide protection to operators and members of the public and are
required to be sufficiently robust to withstand a range of credible accident scenarios.
The UK has more than 50 years of experience of transporting radioactive waste and
other radioactive materials by road, rail and sea in accordance with international and
national regulations that are designed to protect people, property and the
environment. The transport of radioactive material and waste is a well established
process that has a proven safety record.

c) Disposal of ILW to GDF

In planning the implementation of the national policy of geological disposal, the NDA
has assessed that a UK facility could be operational for the disposal of legacy ILW by
about 2040. Disposal of legacy waste is estimated to be completed by about 2130
and the Government’s waste base case currently assumes that disposal of new build
wastes would begin once disposal of legacy wastes is completed. This assumes that
new build ILW is disposed of to the same facility as the UK legacy waste inventory
which would require agreement with the host community through the MRWS process.

The proposed decommissioning strategy which would be employed at HPC is early
site clearance. Fundamentally the strategy means that decommissioning would
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commence as soon as possible after EoG at the site, and would proceed without
significant delay to complete the process of decommissioning of the reactors and
auxiliary buildings. Therefore a reactor that begins generation in 2018, with a
60 year generating life, could have all ILW packaged and ready for transfer to GDF
by approximately 2100 (i.e. significantly earlier than the current assumption regarding
availability of the GDF).

The current scheduling for transfer of waste to the GDF has been devised by the
NDA based on a design which has not been optimised for new build waste.
Optimisation of the current scheduling programme for legacy ILW could allow
disposal of new build ILW on earlier time scales than the 2130 date currently
assumed. NDA is engaging with nuclear new build operators to determine whether it
is feasible to establish an optimised baseline which would allow earlier disposal of
ILW to the GDF.

For the purposes of decommissioning planning it is assumed that the GDF
scheduling can be optimised to allow transfer of packaged ILW during the main site
decommissioning phase. However if optimisation requires a further period of interim
storage it is possible that the ILWISF may need refurbishment to extend its life until
the GDF is available. Safety issues related to the design of the ILWISF and the
extension of its life would be regulated outside of the planning regime, through
nuclear site licensing.

The potential impact of the disposal of UK EPR operational and decommissioning
ILW on the size of a GDF has been assessed by NDA RWMD. Although the impact
depends to some extent on the type of package, it has been concluded that in all
cases the volume increase is relatively small, corresponding to less than
approximately 60m of disposal vault length for each UK EPR. This represents less
than 1% of the area required for the UK legacy ILW, per reactor. This reflects the
substantial reduction in waste arising per unit of electricity generated in the UK EPR
compared with earlier designs.

Spent Fuel

a) The Quantity of Spent Fuel Generated During the Operation of HPC UK EPR

The UK EPR core contains the nuclear fuel in which the fission reaction occurs. The
remainder of the core structure serves either to support the fuel, control the chain
reaction or to channel the coolant.

The reactor core of a UK EPR consists of 241 fuel assemblies providing a controlled
fission reaction and a heat source for electrical power production. Each fuel
assembly is formed by a 17x17 array of Zircaloy M5 (or equivalent zirconium alloy)
tubes, made up of 265 fuel rods and 24 guide thimbles. The fuel rods consist of
uranium dioxide pellets stacked in a zirconium alloy cladding tube which is then
plugged and seal welded.

It is currently assumed that a maximum of 90 spent fuel assemblies (SFA) would be
removed every 18 months of operation from each UK EPR reactor unit. With time
included for planned outages for maintenance over the anticipated 60yrs operation, a
total of approximately 3,400 assemblies per UK EPR reactor unit are expected to be
generated. Through the lifetime of HPC, which would have two UK EPR reactor
units, a total of around 6,800 fuel assemblies would be generated.
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The dimensions of one fuel assembly are 0.214m x 0.214m x 4.859m so the raw
waste volume associated with the lifetime total of 6,800 fuel assemblies requiring
interim on-site storage would be 1,513m®. Each spent fuel assembly has a mass of
527.5kg of uranium; therefore a total inventory at EoG would be approximately 3,600
tonnes.

b) The Requirement for Interim On-site Storage of Spent Fuel

The Government has concluded that, in the absence of any proposals from industry
for reprocessing, any new nuclear power stations that might be built in the UK should
proceed on the basis that spent fuel would not be reprocessed and that plans for,
and financing of, waste management should proceed on this basis.

Whilst there is a Government programme in place to develop a GDF, there is
currently no disposal facility for spent fuel and the GDF will not be available until
many years after the time when HPC would start generating spent fuel. The strategy
for spent fuel management at HPC is, therefore, to store the spent fuel on-site
pending availability of a GDF and this is consistent with the “base case” that
Government has described in Section 4 of its 2008 Consultation on Funded
Decommissioning Programme Guidance for New Nuclear Power Stations.

Although it is possible that over the life of the station alternative facilities could
become available that might allow spent fuel to be transported off-site earlier, it is
prudent to plan on the basis that sufficient capacity is provided on-site to store the
lifetime arisings of spent fuel from the two UK EPR reactor units until it can be
transported offsite for disposal in the GDF which is currently estimated as being
around 2130.

c) Arrangements for Site Spent Fuel Management

The amount of heat generated from radioactive decay within spent fuel means that
after it has been removed from a reactor it must be cooled for an initial period under
water before its heat output reduces such that it can be placed into interim storage
and eventually transported off-site for disposal. This initial cooling would take place
in the reactor pool within the Fuel Buildings associated with each EPR unit. Fuel
assemblies removed from the reactor would be cooled underwater in the on-site
reactor fuel pool for up to 10 years. The reactor fuel pools are not designed for the
full life-time arisings of spent fuel.

Following this initial storage period in the on-site reactor fuel pool, the spent fuel
assemblies would be prepared for transfer to the separate on-site ISFS where they
would be safely stored until the GDF is available and the spent fuel is in a condition
suitable for final disposal.

This period of interim storage is assumed to last until around 2130 when on, current
planning assumptions, the GDF will be available to receive spent fuel from new
nuclear power stations and the spent fuel produced within the Hinkley Point EPRs will
have cooled to a level compatible with its disposal.

The planning assumption is therefore that the ISFS would provide storage for spent
fuel from the HPC UK EPR reactor units from around 10 years after the start up of
Unit 1 until the spent fuel is transferred off-site for disposal at the GDF at around
2130. The ISFS would be designed for a life of at least 100 years and there would
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be a capability for this to be both achieved and extended, if necessary, through
refurbishment or replacement. The ISFS will be designed so as to be capable of
operating independently of other parts of the power station in recognition of the fact
that it will have a lifetime that would, under current assumptions, extend beyond the
decommissioning of the other facilities on the site.

The design of the ISFS must be capable of meeting the following requirements:

ensuring safe operations (e.g. by preventing a fuel criticality, ensuring sufficient
residual heat removal, and maintaining effective containment of radioactivity);

providing radiological protection of the public, workers and the environment at all
times in compliance with dose limits and ensuring that all doses are ALARP and
that any discharges of radioactivity to the environment are demonstrated to be
minimised in accordance with BAT;

ensuring cooling and maintaining spent fuel in a condition appropriate for its
eventual retrieval, transport and final disposal.

EDF Energy has reviewed the options available for on-site interim storage of spent
fuel and determined that for the site specific circumstances at HPC, wet interim
storage within an engineered pool is the best approach. The alternative technical
options that have been considered and the factors leading to EDF Energy's choice
are identified within Chapter 6 of this volume.

Wet storage of spent fuel has been used widely in the UK and internationally (Ref.
7.6) and has been licensed previously. The use of wet interim storage of spent fuel
is capable of providing HPC with a safe, secure and technically flexible solution until
such time that the spent fuel is suitable for transfer and a UK GDF, or other off-site
management facility, is available.

Although the ISFS is not required to be available until around 10 years after the first
unit begins operation, it is the intention to build the facility as part of the main power
station construction.

d) Key Safety and Operational Features Associated with the HPC ISFS

The ISFS design is under development and is currently at the conceptual stage. The
proposed ISFS would have a range of safety features to maintain the safety of the
facility and it would be required meet the requirements of the safety, security and
environmental regulators.

A brief outline of some of the key safety and operational features of the proposed
ISFS are summarised below:

Even when containing its full loading of spent fuel, the volume of water within the
pool will be large in comparison with the amount of heat generated within the
stored spent fuel; this means that pool water temperature will only change slowly
should there be an interruption to cooling systems;

the spent fuel pool cooling systems will be designed such that they will be able to
provide significant cooling even when operating in passive mode and this
capability will be sufficient to ensure safety over very long periods even if all
power supplies were lost. In addition, the design will be optimised to favour as
much as possible passive operation of the facility;
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clean-up systems will be provided to maintain water quality and the water
chemistry will be controlled to avoid corrosion of fuel assemblies;

the facility will be designed to be resistant to a wide range of external events such
as aircraft crashes or earthquakes;

the spent fuel pool will be designed with high integrity and will have leak detection
and collection systems;

the water within the ISFS will not require to be dosed with a soluble neutron
absorber to ensure protection from criticality; instead this will be achieved through
structural materials surrounding the stored fuel assemblies;

the design and operation of the ISFS will ensure that the amount of radioactivity
discharged to air or to sea during operation of the facility will be extremely small.

e) Operations involved during the management of Spent Fuel on site

7.6.18 The operations involved in managing HPC spent fuel can be broken down into a
number of steps:

after an appropriate length of storage, spent fuel would be removed from the
reactor fuel pool and packaged into a flask for transfer to the separate ISFS;

on arrival at the ISFS, the flask would be submerged in the unloading pool,
the flask lid would be opened and the flask prepared for unloading;

the fuel assemblies would be unloaded one at a time and placed into mobile
storage racks which would contain several assemblies;

pool handling equipment would be used:

— to place fuel within a storage rack (or remove it if necessary);

— to move the racks from the loading position to the storage positions in the pool,
— to move the racks during storage to optimise pool loading;

— to move the racks from/to the stored position to permit fuel inspection; and

— to move the racks from the stored positions to the unloading position (at the
end of the interim storage period);

throughout the operational life of the ISFS an inspection and monitoring regime
would be implemented to ensure that fuel is stored safely

When the time comes for the ISFS to be emptied, the spent fuel assemblies would
be removed from the ISFS and loaded into transport flasks for transfer to an
encapsulation (packaging) facility prior to transport to the GDF for disposal.
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f) Management of Radioactive Waste and Discharges from the ISFS

Wet interim storage would result in the generation of small quantities of liquid,
gaseous and solid radioactive wastes resulting from the requirement to maintain pool
water quality, to ensure that doses to workers are ALARP, and to minimise
discharges of radioactivity to the environment. These wastes would require
management throughout the lifetime of the interim store.

The minimisation of wastes and discharges from ISFS operations, through the
application of BAT, would need to be demonstrated in order for EDF Energy to fulfil
the requirements of the RSR Environmental Permit.

While the UK EPR reactor units are operating it is anticipated that liquid discharges
from the ISFS would be routed to the same discharge point as for other liquid
discharges from both HPC UK EPR reactor units. The liquid discharges from the
ISFS would be minor in comparison to the already small radioactive liquid discharges
from the operation of both UK EPR reactor units. Following decommissioning of the
EPR units at HPC an alternative liquid discharge arrangement would be required for
the ISFS. It is anticipated that the gaseous releases of the ISFS would be
discharged by a specific stack on the ISFS. Again, the gaseous discharges
associated with spent fuel management would be much less than the already very
small gaseous discharges associated with the UK EPR reactor units themselves.

During the period of reactor operations the treatment of radioactive waste generated
from the ISFS would be carried out either within the ISFS itself or would be
transferred to the ETB. Waste generated following the decommissioning of the
reactors and auxiliary buildings, including the ETB, would require management within
a new waste treatment facility within the ISFS. It is anticipated that these wastes
would be transferred for disposal directly to GDF in the case of ILW, or to a suitable
LLW disposal facility for LLW, without the need for interim storage on-site. In the
event that disposal facilities are unavailable following decommissioning of the reactor
site and auxiliary buildings an additional period of on-site interim storage for the ILW
and LLW from spent fuel management may be required.

Long-Term Management of Spent Fuel

a) Spent Fuel Management Following Reactor Decommissioning

At the EoG (indicatively 2079 for Unit 1 and 2080 for Unit 2) all remaining spent fuel
would be removed from the reactors and transferred to the ISFS, following the initial
cooling period in the reactor storage pools. During the main site decommissioning
phase the spent fuel would continue to be stored in the on-site ISFS and the store
would be modified to allow it to be a stand alone facility after the rest of the site has
been decommissioned.

Following the end of the main site decommissioning the spent fuel would remain
within the ISFS. The facility would continue to be licensed as a nuclear site and a
number of additional facilities would be provided to accommodate the requirements
for a small workforce to operate the storage facility, ensure security of the site, and
continue to maintain all safety and environmental obligations. The costs for these
modifications and the continued operation of the facility would be funded through the
EDF Energy FDP. The Spent Fuel Management Strategy (Plate 7.2) sets out the
proposed spent fuel management baseline. Only when all the spent fuel has been
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removed from the ISFS, and decommissioning of the facility is completed, would this
remaining part of the site be de-licensed and the land released for alternative use.
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Plate 7.2: HPC Spent Fuel Management Strategy
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b) Timing of Transfer of Spent Fuel to GDF

The time that would be required for the safe and secure on-site interim storage of
spent fuel prior to disposal depends on a two key factors:

the availability of a GDF; and

the requirement that spent fuel characteristics are suitable to allow disposal to the
GDF (i.e. the spent fuel has sufficiently cooled to allow disposal to GDF).

RWMD have published their plans and timescales for the expected implementation of
the GDF (Ref. 7.7). This schedules the end of legacy spent fuel disposal to the GDF
as approximately 2130.

NDA's disposability assessment for UK EPR spent fuel, performed during the GDA
process, included the finding that if spent fuel is produced at the highest burn-up
considered (65GWd/tU), spent fuel cooling (i.e. the time in interim storage) might be
required for a period of up to 100 years before disposal to GDF (Ref. 7.7). It was
acknowledged that this figure is conservative and the more recent work performed
has resulted in a reduction of the expected storage time.

Recent work undertaken by RWMD on behalf of the NIA (Ref. 7.7) has concluded
that the storage period to enable the spent fuel to cool sufficiently to allow disposal to
the GDF could be around 50 years after the EoG.

It is therefore assumed that the date for start of transfer of spent fuel from the HPC
site to a GDF, following encapsulation, is approximately 2128 (50 years after EoG).
The process of transfer from the site could be completed in about 8.5 years (based
on a transfer rate of 800 spent fuel assemblies per year) therefore al