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1.1.1.

1.1.2.

1.1.3.

1.1.4.

1.1.5.

INTRODUCTION

SZC Co.! is proposing to build and operate a new nuclear power station
comprising two UK European Pressurised Reactors™ (EPRs) at Sizewell in
Suffolk, north of the existing Sizewell B power station: ‘the Sizewell C
Project’ (described in Chapter 2). Given the proximity of the Sizewell C
Project to sites of European and international importance for nature
conservation, it has been determined that it has the potential to affect one
or more such sites. SZC Co. is, therefore, required to provide information
to allow Habitats Regulations Assessment (HRA) to be undertaken by the
competent authority in support of its application for a Water Discharge
Activity (WDA) permit under the Environmental Permitting (England and
Wales) Regulations 2016.

HRA is a requirement under the Conservation of Habitats and Species
Regulations 2017 (the ‘Habitats Regulations’) and the Conservation of
Offshore Marine Habitats and Species Regulations 2017 (described in
Chapter 3) where a project could affect sites and species designated for
their nature conversation importance.

This report, referred to as a ‘Shadow HRA’, has been produced to facilitate
consultation with the Environment Agency, the ‘competent authority’ under
the Habitats Regulations in this case, on the information required to enable
it to undertake an ‘Appropriate Assessment (AA) of the operational phase?
water discharge activities proposed for the Sizewell C Project.

A separate Shadow HRA report has been produced specifically in support
of a Combustion Activity Permit application to the Environment Agency and
another will be produced in support of the Development Consent Order
(DCO) application to the Planning Inspectorate. This latter Shadow HRA
report will consider the Sizewell C Project as a whole (including its
discharges to air and water), by contrast to those produced in support of the
Environmental Permits, which just focus on the activities that are the
subject of the permit applications.

The commissioning and operation of Sizewell C would result in limited
radioactive discharges to the marine environment. Radionuclide discharges
associated with the operational phase will be assessed in the overarching
Shadow HRA Report to be produced in support of the DCO. A site-specific

1 The Operator of the water discharge activity will be NNB Generation Company (SZC) Limited, hereafter referred to
as SZC Co., which is a wholly owned subsidiary of NNB Holding Company (SZC) Limited which in turn is 80% owned
by EDF Energy Holdings Limited and 20% owned by General Nuclear International Limited.

2 Additional Environmental Permits will be required for certain activities during the construction phase.
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non-human biota assessment of representative habitats and species is
being undertaken as part of SZC Co.’s application to the Environment
Agency for an Environmental Permit under Schedule 23 of the
Environmental Permitting (England and Wales) Regulations 2016.

1.1.6. A Shadow HRA screening report was prepared and submitted to SZC Co.’s
HRA Working Group (the Environment Agency, Natural England, the
Marine Management Organisation (MMO), Suffolk Coastal District Council
(now East Suffolk Council), Suffolk County Council, the Suffolk Wildlife
Trust and the Royal Society for the Protection of Birds (RSPB)) for
consultation in January 2019. This presented the outcome of the initial
screening process for ‘likely significant effects’ (LSE) on all European sites
‘scoped in’ to the HRA process for the Sizewell C Project as a whole (i.e. all
relevant activities, see Chapter 4).

1.1.7. This report provides the following:

an overview of the Sizewell C Project with a more detailed summary of
the water discharge activities covered by the operational WDA permit in
Chapter 2;

a description of the HRA process (Chapter 3);

the findings of the European site scoping stage and summary
information on the European sites taken through into the screening stage
(Chapter 4);

the findings of the LSE screening stage for the WDA of the Project alone
and in-combination with other plans and projects (Chapter 5);

a description of baseline environment that is relevant to the operational
phase WDA appropriate assessment (Chapter 6);

information for Appropriate Assessment — coastal habitats (Chapter 7),
birds (Chapter 8) and marine mammals (Chapter 9);

conclusions (Chapter 10); and,
references and appendices.
1.1.8. The appendices include Figures (Appendix A) and the outcomes of

scoping/screening other plans and projects for in-combination assessment
(Appendix B).
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2.1

2.1.1.

2.1.2.

2.1.3.

2.2

2.2.1.

2.2.2.

Building better energy together

DESCRIPTION OF WATER DISCHARGE ACTIVITIES

Introduction

The Sizewell C main development site is located on the Suffolk Coast,
approximately half way between Felixstowe and Lowestoft, to the north-
east of the town of Leiston (see Figure 2.1). It would comprise two UK
EPR™ units together with associated infrastructure and facilities.

The Sizewell C main development site covers up to approximately 350
hectares (ha), of which approximately 35 ha would be occupied
permanently by the new power station. Most of the rest of the site would
only be needed temporarily for construction purposes and would be
restored in accordance with the operational masterplan and the Outline
Landscape and Ecology Management Plan once the new power station has
been developed. A full description of the Sizewell C Project is provided in
Volume 1, Chapter 2 of the Environmental Statement (ES).

This section provides a high-level overview of the main development site of
the Sizewell C Project, and a more detailed description of the infrastructure
and activities that are required for the operational WDA permit.

Main development site
I Introduction

A full description of the main development site is provided in Volume 1,
Chapter 2 of the ES, a summary of which is provided below.

The main development site comprises five components:
Main platform - the area that would become the power station itself.

Sizewell B relocated facilities and National Grid land - the area that
certain Sizewell B facilities would be moved to in order to release
other land for the proposed development and land required for the
National Grid infrastructure.

Temporary Construction Area - the area located primarily to the north
and west of the proposed Sizewell Marshes Site of Special Scientific
Interest (SSSI) crossing, which would support construction activity on
the main platform.

NOT PROTECTIVELY MARKED
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Land East of Eastlands Industrial Estate (LEEIE) - the area including
Sizewell Halt and the land directly north of King George's Avenue,
which would be used to support construction on the main platform and
temporary construction area.

2.2.3. Offshore works area - the area where offshore cooling water infrastructure
and other marine works would be located.

ii.  Overview of permanent development

2.2.4. The permanent development within the Sizewell C main development site
would include the following key operational elements:

Nuclear islands

Two nuclear islands, including two UK EPR™ reactor buildings and
associated annexed buildings containing the safety systems, fuel
handing systems and access facilities, together with the adjacent
emergency diesel generator buildings.

Conventional islands

Two conventional islands, each including a turbine hall and associated
electrical buildings for the export and distribution of electrical power.

Operational building

An operational service centre (a multi-purpose building), which allows
for access into the Nuclear Islands, including storage areas,
workshops, store rooms, laboratories, data centre, offices and
associated support and welfare facilities, including the staff restaurant.

Cooling water pumphouses and associated buildings

Two cooling water pumphouses with related infrastructure (one for
each UK EPR™ reactor).

Ancillary buildings

Plant, office/access, storage and fuel and waste management.
A National Grid 400 kilovolt (kV) substation.

Several relocated Sizewell B buildings, including the outage store,
training centre and visitor centre.

Associated buildings outside of the power station perimeter.

Building better energy together
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Marine works and associated infrastructure

The cooling water system and combined drainage outfall in the North
Sea. Within the UK EPR™ reactors, the cooling water infrastructure is
formed of three cooling systems: primary, secondary and open circuit
systems. The open circuit cooling system would draw water directly
from the sea, absorb heat from the secondary system in the
condensers and other parallel heat exchanger systems and, after a
single passage through these systems, the heated water would then
be discharged back to the sea.

Other site structures, infrastructure and works, including highway works and
earthworks

Overhead power lines and pylons connecting the conventional
islands to the National Grid substation.

A relocated existing National Grid pylon and power line south of
Sizewell C.

A vehicular and pedestrian crossing over the Sizewell Marshes SSSI
south of Goose Hill in the form of a culverted embankment.

A BLF proposed for freight and Abnormal Indivisible Loads (AILs)
arriving by sea.

Several relocated Sizewell B facilities, including the outage laydown
area, operational car parking and access roads and outage car
parking and access roads.

Diversion of rights of way, including Bridleway 19.

The power station access road, linking the SSSI crossing with a new
roundabout onto Abbey Road (B1122).

Flood defences and coastal protection measures.
Water supply and drainage measures.
Landscape restoration works and planting.
Fencing, lighting and other security provisions.

New sports pitches located on existing playing fields at Alde Valley
school in Leiston.

Building better energy together
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2.3 Cooling water system

2.3.1. A full description of the operational activities of the cooling water system is
provided in Volume 2, Chapter 4 of the ES, a summary of which is
provided below.

a) ‘Open circuit’ cooling water

2.3.2. In its operational phase, Sizewell C would require a continuous supply of
132 m3s? at mid-tide level of seawater (this will vary between 125—
140 m3/s) for cooling via two intake tunnels both greater than 3 km long to
serve the steam turbine condensers and various auxiliary systems. After
being used within the power station the seawater would then be discharged
back to the Suffolk coast via a long outfall tunnel with a mean excess
temperature of 11.6°C above ambient background. In practice, both the
temperature and volume would vary tidally due to the variable load on the
cooling water pumps themselves; where pumping rates are reduced
towards higher tidal levels, there would be a corresponding increase in
discharge temperature.

2.3.3. Based on the risk of biofouling at Sizewell, chlorination of the cooling water
system and critical plant would be required. Operational policy is to
continuously dose during the growing season to achieve a minimum Total
Residual Oxidant (TRO) dose of 0.2 mgl* in critical sections of the plant
and at the inlet to the condensers. Testing of this system would be
undertaken during commissioning but it is assumed that this would only
occur once the full cooling water system is in place and operational.

2.3.4. The chlorination strategy is likely to be continuous dosing using an
electrochlorination plant (rather than intermittent dosing) as part of waste
stream. It is currently expected that the Sizewell C intake heads, tunnels
and forebays would not be chlorinated; therefore, no chlorination of the Fish
Recovery and Return (FRR) tunnels would occur. The expected discharges
from the chlorination process include:

residual oxidants in the form of free chlorine and chlorinated compounds;
and

trihalomethanes, which are present as bromoform.

2.3.5. For Sizewell C, the TRO concentration at the outfall would depend on the
chlorination strategy applied within the power station. BEEMS Technical
Report TR316 presents an analysis of the possible chlorination options for
Sizewell C and a recommendation for a preferred strategy that is based
upon minimising environmental effects whilst maintaining the safe operation

Building better energy together
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2.3.9.

2.3.10.
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of the plant (Ref. 2.1). Chlorination would only be undertaken when sea
water temperatures are above 10°C (i.e. typically only during the warmer
months) and, therefore, the risk of biofouling is greater. However, if
required, spot dosing at lower temperatures may also be undertaken.

Returned abstracted water would be the main waste stream from Sizewell
C and would represent approximately 99.9% by volume of the total overall
daily discharge of non-radioactive effluent.

b) 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, in order 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, morpholine and
ethanolamine which would be added to prevent corrosion and control the
pH in the secondary circuit. Hydrazine would be added, as it is a very
effective oxygen scavenger and therefore prevents corrosion associated
with oxidation of metals in the secondary circuit (i.e. rusting). During
shutdown, hydrazine may also be used to condition the steam generators.

The blowdown water from the steam generators would be processed and
treated to remove non-radioactive corrosion products and dissolved salts
before the water is recycled in the secondary circuit. The non-recyclable
blowdown effluent would be transferred to a separate system which
monitors and further processes effluents where required, before discharge
in the main cooling water outfall and out to sea.

c) Other waste streams

Several smaller waste streams would be combined with the returned
abstracted cooling water before being discharged out to sea (detailed in
Table 2.1). For example, process effluent would be produced from the
removal waste from the plant systems and to maintain the best operating
conditions and maximise efficiency. The lowest volume of water that would

be abstracted under normal operating conditions is assumed to be 116 m3s

L and, for the purposes of this assessment, this is considered to represent
the worst-case scenario in terms of the dilution of contaminants in the
cooling water discharge. However, an assessment has also been
undertaken on 50% of the maximum rate over 24 hours.
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2.3.11.

There may also be a requirement to discharge sediment due to periodic
desilting of the forebays. Should desilting be required, the preferred option
would be to return the sediment to the cooling water system for discharge
back out to sea. Sewage would undergo tertiary treatment before being
discharged.

Table 2.1 Proposed waste streams

Effluent ~ Effluent Brief Overview Links to other streams

Stream  Type

A Trade — Return of abstracted cooling water, which | The cooling water supply from sea water
returned will be characterised by thermal content abstraction receives discharges from
abstracted | and will be dosed with sodium Stream E at the forebay.
water hypochlorite after the pump house to

prevent biofouling of the cooling water @;rgraélglr?/\évsf:ﬁrenlggeRaSbgtnrg%ﬁ?bsee a
infrastructure. discharged through separate outfalls as
This will be the main discharge in terms of | Stream H

flow.

B Trade — Trade effluent from operations within the Discharged with the significant flow of
known nuclear island discharged on a batch Stream A
volume basis to the outfall pond [HCA], excluding Receives discharaes f the st

effluent from the Steam Generator ges from f Steam
Blowdown System. generator blowdown system— Stream C.

C Trade — Trade effluent from the Steam Generator Discharged with the significant flow of
known Blowdown System that cannot be Stream A
volume recycled Discharged on a batch basis in admixture

with Stream B.

D Trade — Trade effluent from the Turbine Hall and Discharged with the significant flow of
known uncontrolled area floor drains discharged Stream A
volume on a batch basis to the outfall pond [HCA], Links to Stream B if further treatment is

excluding blowdown from the Steam required
Generator Blowdown System. )

E Trade — Storm water run-off released from the site | Combines with the main cooling water of
known drainage network together with Stream A at the forebay and
volume condensate from chiller. Discharged to consequently a small proportion

the forebay. discharges to Stream H

F Trade — Trade effluent from the production of Discharged with the significant flow of
known demineralised water which will be treated | Stream A
volume to neutralise extremes of pH before

joining the main discharge at the outfall
pond [HCA].

G Domestic Sanitary effluent from administration, Discharged with the significant flow of
sewage catering and accommodation facilities, Stream A

which will be treated in an appropriate
effluent treatment plant before joining the
main discharge.

H Trade- Effluent from the FRR system discharged | Intake to the forebay the same as for
returned to sea continuously through a dedicated Stream A with small proportion of water
abstracted | separate outfall (one outfall for each UK diverted to serve the FRR system.
water EPR™ unit). ; ; )

Receives small proportion of the non
contaminated effluent from Stream E at
forebay.

Building better energy together
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2.4

24.1.

2.4.2.

2.4.3.

2.5

2.5.1.
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Fish recovery and return system

During operation an FRR System will be in place to minimise impacts on
impinged fish. Abstracted water will be transported along the intake tunnels
to the station forebay where rotating drum screens will impinge larger biota,
including fish and crustaceans. Impinged biota will be washed off the drum
screens and returned to the marine environment via the FRR System
including some species that do not survive impingement, moribund or dead
individuals. As a result, the contribution to nutrients, un-ionised ammonia
and deoxygenation that may be contributed by decaying fish will be
assessed. Effluent Stream H comprises water used to operate the FRR
System that is discharged via a dedicated fish return outfall, one for each
EPR unit.

The FRR System would provide a safe return of the more robust organisms
from the drum screens directly into the marine environment and would be
designed to minimise impacts on impinged fish and invertebrate
populations. However, some species such as clupeids are highly sensitive
to mechanical damage caused by impingement on the screens and incur
high mortality rates.

The return of dead and moribund biota retains biomass within the local food
web represents a source of organic carbon with the potential to enhance
secondary production of carnivorous zooplankton and through the detrital
pathways. In addition to organic loading, the potential for increases in
nutrients, unionised ammonia concentration and reductions in dissolved
oxygen are potential risks to marine water quality.

Commissioning

Early commissioning activities would include the commissioning of the

demineralisation plant and cooling water system. Commissioning comprises

two key phases as follows:

Non-active commissioning, which would 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.
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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 operational and safety
performance is verified). Unlike the non-active commissioning phase,
some radioactive effluents are generated in this phase.

2.5.2. Hot functional testing falls under the remit of the WDA permit. Hot functional
testing tests the reactor under high temperature and pressure prior to the
loading of nuclear fuel into the reactor. The chemical substances discharge
during the hot functional testing would be the same as those discharged
during the normal operational of Sizewell C and would be discharged via
the cooling water outfall.

2.6 Summary of source terms used for the assessment of water
quality effects

2.6.1. Full detail on the source terms used for the assessment of the potential
effects on the water body of all discharges is provided in Ref. 2.2. Table 2.2
below summaries the loading of different chemicals to be used during
operation as 24 hour and annual loads. The thermal uplift in the discharged
cooling water is assumed to be 11.6°C for normal operational flow and
23.2°C for the maintenance scenario.

Table 2.2 Summary of source terms used to inform the WFD compliance
assessment for the operation of the power station

Substance Circuit Sanitary Producing Maximum Maximum
conditioning (kg | waste demineralised annual 24-hour
y1) discharge kg | water (kg y?) loading (kg  loading (kg

y?) : d)

Boric acid?® 14000 - - 14000 5625

Boron 2448 - - 2448 984

Lithium

hydroxide 8.8 - - 8.73 4.4

Morpholine 1680 - - 1674 92.3

Ethanolamine 920 - - 919 24.75

3 Dissociation boric acid in seawater so equivalent boron concentration in discharge is presented and assessed

Building better energy together
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Substance

Circuit

Sanitary

Producing

Maximum

Maximum

conditioning (kg | waste demineralised annual 24-hour
y1) discharge kg | water (kg y1) loading (kg  loading (kg
y?) y?) d+)

Nitrogen as N 10130 1595 - 11725 332
Unionised i i i 958 27
ammonia (NHs)
Phosphates 790 - - 790 352.5
Detergents - - 624 624 -
Suspended 2800 2080 88000 92879 870
solids
Biochemical
Oxygen - 1387 - 1387 3.8
Demand (BOD)
COD 5050 - - 5050 330
Aluminium 5.26 - - 5.26 1.1
Cadmium* - - - 0.37 0.005
Copper 0.42 - - 0.42 0.08
Chromium 8.37 - - 8.37 1.7
Iron 34.97 - 46000 46035 257
Manganese 3.33 - - 3.33 0.67
Mercury* - - - 0.001 0.02
Nickel 0.44 - - 0.44 0.09
Lead 0.3 - - 0.3 0.07
Zinc 5.6 - - 6.0 1.2
Chloride - - 87100 87100 450
Sulphates - - 98400 98400 2000

4 Cadmium and mercury loading are derived from trace contamination of raw materials

Building better energy together
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Substance Circuit Sanitary Producing Maximum Maximum
conditioning (kg | waste demineralised annual 24-hour
y1) discharge kg | water (kg y1) loading (kg  loading (kg

y?) y?) d+)

Sodium - - 52400 52400 855

Amino tri-

methylene : i 9100 9100 45

phosphonic acid

(ATMP)

Hydroxyethane

diphosphonic - - 890 890 4.5

acid (HEDP)

Acetic acid - - 14 14 0.1

Phosphoric acid - - 12 12 0.1

Sodium . . 8030 8030 40

polyacrylate

Acrylic acid - - 165 165 1

Hydrazine 24.3 - - 243 3

Chlorine TRO - - - - 150 pgl?

Chlorine 1

bromoform i i i i 190 pgl

Building better energy together
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3.1

3.1.1.

3.1.2.

3.1.3.

3.1.4.

3.1.5.

THE HABITATS REGULATIONS ASSESSMENT
PROCESS

Introduction

European Union (EU) obligations in respect of habitats and species are met
through Council Directive 92/43/EEC (the Habitats Directive) on the
conservation of natural habitats and of wild fauna and flora, which requires
Member States to schedule important wildlife sites through the European
Community as Special Areas of Conservation (SACs) and to give protection
to habitats and species listed in the Directive as being threatened or of
Community Interest.

The EU meets its obligations for birds through Directive 2009/147/EC (the
Birds Directive) on the conservation of wild birds. This provides a
framework for the conservation and management of wild birds in Europe
through the designation of Special Protection Areas (SPAs). Of particular
relevance is the requirement to identify and designate SPAs for rare or
vulnerable species listed in Annex | of the Directive, as well as for all
regularly occurring migratory species, paying particular attention to the
protection of wetlands of international importance. Together with other Sites
of Community Important (SCI)°, SACs and SPAs form a network of
protected areas known as Natura 2000.

Under planning policy in England (Ref. 3.1), internationally designated
Ramsar sites® are to be treated in the same way as European sites in terms
of HRA. For the purposes of this report, ‘European sites’ is taken to include
Ramsar sites along with SACs and SPAs.

The Habitats Directive is transposed into UK law by the Conservation of
Habitats and Species Regulations 2017 (the ‘Habitats Regulations’) and the
Conservation of Offshore Marine Habitats and Species Regulations 2017
(the ‘Offshore Habitats Regulations’). The Habitats Regulations incorporate
all SPAs into the definition of European sites and, consequently, the
protections afforded to European sites under the Habitats Directive apply to
SPAs designated under the Birds Directive.

The HRA process helps meet the requirements of Article 6(3) of the
Habitats Directive (replicated in Regulation 63(1) of the Habitats

5 for example, candidate SACs or proposed SPAs.
6 Sites listed under ‘The Convention on Wetlands of International Importance, especially as Waterfowl Habitat’,
(Ramsar, Iran, 1971).
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Regulations) which states that any plan or project, which is not directly
connected with or necessary to the management of an European site, but
would be likely to have a significant effect on such a site, either on its own
or in-combination with other plans or projects, will be subject to an
‘appropriate assessment’ of its implications for the European site in view of
the site’s conservation objectives.

3.1.6. Subject to the provisions of Article 6(4) of the Habitats Directive, the
‘competent authority’ will agree to the plan or project only having
ascertained that it will not adversely affect the integrity of the European
site(s) concerned.

3.2 A four-stage approach

3.2.1. The HRA process typically follows a four-staged approach, as detailed in
PINS Advice Note 10 (Ref. 3.2):

Screening: The process of identifying potentially relevant European
sites, and whether the proposed project is likely to have a significant
effect on the qualifying interest features of the European site, either
alone or in-combination with other plans and projects. If it is concluded at
this stage that there is no potential for LSE, there is no requirement to
carry out subsequent stages of the HRA.

Appropriate Assessment (AA): Where a LSE for a European site(s)
cannot be ruled out, either alone or in-combination with other plans and
projects, assessment of the potential effects of the project on the
integrity of the European site(s), in view of its qualifying interest features
and associated conservation objectives, is required. Where it is
concluded that there would be an adverse effect on site integrity (or
where such an effect cannot be discounted) an assessment of mitigation
options is carried out and mitigation measures (where available) are
proposed to address the effects. If, having considered mitigation, the
potential for adverse effects on integrity remains, the HRA must progress
to Stages 3 and 4.

Assessment of Alternative Solutions: Identifying and examining
alternative ways of achieving the objectives of the project to establish
whether there are solutions that would avoid, or have a lesser effect, on
the European site(s).

Imperative reasons of overriding public interest (IROPI): Where no
alternative solution exists, the next stage of the process is to assess
whether the project is necessary for IROPI and, if so, the identification of

Building better energy together
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3.3.1.

3.3.2.

3.3.3.

3.3.4.

Building better energy together

compensatory measures needed to maintain the overall coherence of
the Natura 2000 network.

Stage 1 LSE Screening

In respect of Stage 1 (Screening), a recent ruling (April 2018) by the Court
of Justice of the European Union (CJEU) referred to as People Over Wind
and Sweetman v Coillte Teoranta (C-323/17 — Ref 3.3) provided "...it is not
appropriate, at the screening stage, to take account of the measures
intended to avoid or reduce the harmful effects of the plan or project on that
site”.

In the context of this Shadow HRA Report, the phrase “...measures
intended to avoid or reduce the harmful effects...” is interpreted as meaning
any mitigation measures that are not clearly an integral part of the Sizewell
C Project design. As such, no mitigation measures (outwith those that form
a fundamental part of the Project’s design) were taken into account when
undertaking the LSE screening exercise.

There is no explicit definition of LSE in the legislation and in the context of
HRA it is typically taken as any effect that may reasonably be predicted as
a consequence of the project that may significantly adversely affect the
conservation or management objectives of the features for which a site was
designated, excluding trivial or inconsequential effects (Ref. 3.4). That is,
the term ‘likely’ infers the presence of a risk that a significant effect could
occur. By definition, this assessment is based on the consideration of a
number of factors, for example, the spatial extent and duration of an
identified effect, and other considerations such as the availability of
appropriate mitigation. When considering such effects, a precautionary
approach is adopted.

The conservation status of a natural habitat, as defined in the Habitats
Directive, means the “sum of the influences acting on a natural habitat and
its typical species that may affect its long-term natural distribution, structure
and functions as well as the long-term survival of its typical species within
the territory referred to in Article 2”. The conservation objectives for a SAC
or SPA are considered when identifying LSE. The conservation status of a
natural habitat is taken as ‘favourable’ when:

its natural range and the area it covers within that range are stable or
increasing;
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3.3.5.

3.3.6.

3.3.7.

3.4

3.4.1.

the specific structure and functions which are necessary for its long-term
maintenance exist and are likely to continue to exist for the foreseeable
future; and

the conservation status of its typical species is favourable.

In general, according to the Planning Inspectorate’s Advice Note 10, if a
large amount of evidence and data gathering is necessary to determine
LSE, it is assumed that a LSE could arise and ‘appropriate assessment’ is
required (Ref 3.2).

According to the Waddenzee judgement (Judgement of 7.9.2004 — Case C
- 127/02 — Ref. 3.5) (paragraph 45) an appropriate assessment will be
required if a likely significant effect cannot be excluded on the basis of
objective information (paragraph 45) and where the plan or project is likely
to undermine the site’s conservation objectives, the assessment of that risk
must be made in the light inter alia of the characteristics and specific
environmental conditions of the site concerned by such a plan or project
(paragraph 49). The Sweetman Opinion (Opinion of Advocate General
22.10.2012 — Case C-258/11 — Ref. 3.6) states that the question of whether
an appropriate assessment should be carried out is simply whether the plan
or project concerned is capable of having a significant effect (paragraphs
46-47).

In addition to screening, although not referred to in the Habitats Directive or
national legislation, it is becoming common practice for very large
developments to undertake a pre-screening site selection exercise in order
to identify the European sites and the qualifying interest features to be
taken forward into the screening stage; referred to as scoping (see Section
4). This step has been undertaken by SZC Co. during both production of
the original HRA Evidence Plan and to incorporate recent developments in
practice or updates to the status/number of relevant European sites since
the Evidence Plan was published (Ref. 3.7).

Stage 2 Appropriate Assessment
a) Introduction

In respect of Stage 2 (Appropriate Assessment), the integrity of a European
site is defined as “the coherence of the site’s ecological structure and
function, across its whole area, which enables it to sustain the habitat,
complex of habitats and/or populations of species for which the site has
been designated” (Ref. 3.8). An adverse effect on integrity, therefore, is
likely to be one which prevents the site from making the same contribution
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to favourable conservation status for the relevant feature as it did at the
time of designation.

Furthermore, the Kilkenny judgement (Judgement of 7.11.2018 — Case C-
461/17 paragraph 40 — Ref. 3.9) states that an AA must identify and
examine the implications of the proposed project for species present in a
European site, including species for which the site has been listed and
those for which it has not, provided those implications are liable to affect the
conservation objectives of the site. It further states that an AA must identify
and examine the implications of the proposed project for species and
habitats outside the boundaries of the European site in question, again,
provided that those implications are liable to affect the conservation
objectives of the site.

b) Alone and in-combination

Regulation 63 of the Habitats Regulations requires the competent authority
to make an appropriate assessment of any plan or project which is likely to
have a significant effect on a European site, either alone or in-combination
with other plans or projects. In line with the Habitats Regulations, the term
‘in-combination’ is used herein to describe the interactions of within-project
activities and the potential for the Sizewell C Project (as a whole) to interact
with other (non-SZC Co.) plans and projects.

I. Alone assessment

The approach taken to the assessment of the effects of the Sizewell C Project
on European sites and mobile species has included:

Collection of significant baseline environmental information over a
number of years through survey and other research and information
gathering work. This work is critical to understanding how cause and
effect pathways may link to receptors.

Liaison with the HRA Working Group, including on the methodology to
be adopted for the HRA alone and in-combination assessments.

Technical liaison with the team preparing the Environmental Impact
Assessment (EIA) to support the DCO to share knowledge in respect of
key HRA topic areas, such as the marine environment (benthic ecology,
marine mammals and fish), coastal birds and noise.

Technical workshops relating to coastal process modelling outcomes;
marine and fresh (surface and ground) water flows, levels and quality;
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predicted effects on fish and birds; noise and disturbance; and air
quality.

Production of technical reports, notes and mock assessments on subject
matters that are central to the HRA, such as recreational disturbance,
marsh harrier, red-throated diver and the response of prey species to
thermal and chemical plumes.

Scoping of European sites and LSE screening for those European sites
and interest features scoped in to the assessment.

3.4.5. For the alone assessment, the Shadow HRA considers all potential cause
and effect pathways between the water discharge activities of the Sizewell C
Project in its entirety and the relevant qualifying interest features of screened
in European sites, including potential effects on:

habitats, vegetation, invertebrates and mobile species — qualifying
interest features of SACs and Ramsar sites (not also designated as
SPAS);

birds — qualifying interest features of SPAs and Ramsar sites, including
rare and vulnerable birds (as listed on Annex | of the Birds Directive),
regularly occurring migratory species and species forming designated
assemblages (including those species that are designated as a feature
of an SPA or Ramsar site and that may be affected outside of the
boundaries of a European site); and

supporting species and habitats — in those cases where there are
potential effects on qualifying interest features through indirect effects
(e.g. prey species).

3.4.6. The approach taken to the assessment varies based on the nature of the
interest feature (coastal habitats, birds and marine mammals) and is
detailed in Sections 7 to 9.

il In-combination assessment

3.4.7. For each European site (and combination of potential effects and interest
features) considered, alone assessment is followed by in-combination
assessment before a conclusion is reached regarding site integrity. The
following text sets out at a high level the approach taken to the in-
combination assessment of the activities covered by the Operational WDA
Permit for the Sizewell C Project and other relevant plans and projects to
be considered within the HRA process (including their identification).

Building better energy together
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3.4.8. The approach taken to the identification of non-Sizewell C Project plans
and projects to be included in the in-combination assessment was
fundamentally based upon the advice provided by the DCLG (2006) (Ref.
3.10), which states:

“In most cases, detailed consideration of the combined effects of the
development proposed together with other developments will be limited
to those others that are already begun or constructed [present and past]
or those that have not been commenced but have a valid planning
permission [reasonably foreseeable].

Often, future developments in the vicinity of a project site will be
included in the baseline scenario as ‘committed development’. But in
the context of EIA the term ‘committed development’ conventionally
refers to development for which consent has been granted.”

3.4.9. Whilst there is no legal definition of what constitutes a plan or project for the
purposes of the Habitats Regulations, PINS Advice Note 10 (Ref. 3.2)
advises that the following plans/projects should be taken into account:

projects that are under construction;

permitted application(s) not yet implemented,;

submitted application(s) not yet determined;

all refusals subject to appeal procedures not yet determined,;

projects on the National Infrastructure’s (PINS’) programme of projects;
and

projects identified in the relevant development plan (and emerging
development plans — with appropriate weight given as they move closer
to adoption) recognising that information on any relevant proposals will
be limited and the degree of uncertainty that may be present.

3.4.10.  Spatially, in-combination assessment takes account of effects that are over-
lapping (i.e. a spatial interaction exists and the effects from two or more
plans and projects will coincide) as well as discrete; that is, in the context of
the Habitats Regulations in-combination effects can include the effects of
different plans and projects on the same habitat/species, at different
locations within a European site (e.g. loss the same habitat at disparate
locations).
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3.4.11. Inrespect of temporal effects, some of these may be of a short-term nature
and would, from an ecological perspective, represent ‘pulse’ type
disturbances that have no long-term effect. However, it is possible that
such short-term effects could be significant and, consequently, they have
been assessed accordingly. Other effects may be of a long-term nature
and, even when the activity causing the identified impact ceases, the
ecological response may still be manifest in the system (e.g. recovery of
some species communities from disturbance/damage).

3.4.12.  With respect to ‘past’ projects, a useful ground rule in in-combination
assessment is that the environmental effects of schemes that have been
completed should be included within the environmental baseline (and
hence implicitly taken account of in the HRA process). Consequently,
completed projects are excluded from the scope of in-combination
assessment. However, it is acknowledged that the environmental effects of
recently completed projects may not be fully manifested and that these
effects need to be taken into account in the assessment. For the purposes
of this in-combination assessment, the effects and influences of Sizewell A
and Sizewell B have been taken to be included within the environmental
baseline.

3.4.13. Inthe event that ‘past’ projects refer to past consents not yet implemented
(for example), these have been considered as part of the in-combination
assessment.

3.4.14.  Projects that are currently being constructed (‘present’ projects) or that are
in the planning process (where sufficient information is publicly available),
as well as ongoing activities that have the potential to influence the same
environmental parameters as the Project, are the focus of in-combination
assessment. Where such data are available, quantitative assessment of
potential effects and their environmental significance is provided. More
weight is given to those projects that are at a more advanced stage in the
planning process, as more confidence accompanies the assessment of
potential combined effects.

3.4.15.  Future plans or projects for which sufficient information is available (i.e.
‘reasonably foreseeable’ projects) will be considered as part of the in-
combination assessment. Future plans or projects for which sufficient
information is not available on which to base a reliable assessment, which
are unlikely to be submitted or receive consent until after the proposed
development has been completed, cannot reasonably be assessed as part
of an in-combination assessment. However, the applicants for such
projects will be required to take the effect of the Sizewell C Project into
account in their own application.
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3.4.16. Inthe absence of publicly available data, it is not possible to undertake a
detailed in-combination assessment, but it is possible to make judgements
regarding potential impacts on the basis of the characteristics of the other
projects being considered (where these are known) and whether there is
the potential for the effects of the various projects to interact spatially and
temporally. It is not appropriate to consider worst-case scenarios in this
context, as this would introduce the risk that the assessment would become
over precautionary and unrealistic.

3.5 Stages 3 and 4

3.5.1. Following AA (alone and in-combination), where a real risk to the integrity of
the European site is identified, it must then be considered (at Stage 3)
whether any ‘alternative solutions’ exist that would be capable of delivering
the same overall objective as the original proposal in a way that would not
adversely affect the integrity of a European site. If such an alternative is
identified, then it should be pursued. If such an alternative is not identified,
then the competent authority must consider whether the plan or project, in
spite of a negative assessment of the implications for the European site,
must nevertheless be undertaken for IROPI (Stage 4).

3.5.2. Furthermore, if IROPI can be demonstrated, for the project to proceed
‘compensatory measures’ necessary to ensure that the overall coherence
of Natura 2000 is protected will need to be implemented. Therefore,
following the demonstration of IROPI in Stage 4, compensatory measures
must be demonstrated to be available and deliverable.
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4.1.1.

4.1.2.

4.1.3.

4.1.4.

4.1.5.

4.1.6.

EUROPEAN SITE SCOPING

SZC Co. first undertook ‘European site scoping’ for the Sizewell C Project,
to determine those European sites that could be affected by the Project, in
2012/2014. The first scoping exercise built upon the Nuclear National Policy
Statement European site scoping undertaken by the Department of Energy
and Climate Change (DECC) (Ref. 4.1). This scoping exercise identified
(“scoped in”) all European sites within a 20 km range of the envisaged
location of Sizewell C as relevant to HRA.

In 2018 and 2019 this exercise was updated for the entire Sizewell C
Project, including its associated development, based on the most up to date
project proposals and consultation with the HRA Working Group.

In relation to the activities that are the subject of the operational WDA
permit application, the HRA scoping exercise identified 13 European sites
within the predicted zone of influence (ZOl) of the Sizewell C Project’s
discharge activities (i.e. within 16 km of the proposed discharge point’).
This included the Southern North Sea SAC, solely designated for harbour
porpoise, within which elements of the Sizewell C Project are proposed to
be located.

The 13 European sites scoped into this operational WDA assessment are
shown on Figure 4.1 and listed in Table 4.1, which also sets out the
gualifying interest features for each of these sites.

European sites with marine mammals

It was recognised that, potentially, the foraging and migration routes of
mobile species could be affected by changes in water quality due to the
discharge activities from the cooling water discharge system, including
increased water temperatures and increased chemical inputs. Specifically,
effects on marine mammal populations could arise due to direct effects or
indirect effects on prey species.

For both grey and harbour seals there is evidence of connectivity between
Greater Sizewell Bay and the European sites along the east coast of
England. This includes the Humber Estuary SAC (designated for grey seal)
and the Wash and North Norfolk Coast SAC (designated for harbour seal).
That is, grey seals from the Donna Nook haul-out site within the Humber
Estuary SAC were telemetry tagged (21 in total) in May 2015 (Ref. 4.2).

7 The modelled extent of the discharge plume (across all activities) is within this zone.
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The results of this study showed that grey seals travel from the Donna
Nook haul-out site along the east coast of England and down to the Kent
and Essex coastlines, including travelling through the Greater Sizewell Bay
area (see Chapter 6, Plate 6.14; Ref 4.2). Hence, the Humber Estuary
SAC and the grey seal interest feature was scoped into the Sizewell C
Project HRA.

4.1.7. While there is evidence of connectivity between the Donna Nook haul-out
site and the northern France and Netherlands coastlines, there is no
evidence that individuals from the designated sites for grey seal in these
areas travel to the Greater Sizewell Bay area. Tagged grey seals were
shown to travel directly between Donna Nook and the north coasts of
France and the Netherlands only, and do not pass along the Suffolk or Kent
coastline (Plate 6.14; Ref. 4.2). In addition, the Russel et al. (2017) (Ref.
4.3) seal density maps show that there were very few seals within the
vicinity of the Sizewell C Project; supporting the assumption that there is no
evidence of seals foraging within or near the Greater Sizewell Bay area.
Therefore, all other grey seal designated sites were scoped out of further
assessment.

4.1.8. The Sea Mammal Research Unit (SMRU) deployed 344 telemetry tags on
harbour seals around the UK coastline between 2001 and 2012 (Plate
6.1515; Ref. 4.4). The results of this tagging survey indicated that harbour
seal travel from The Wash haul-out site (within The Wash and North Norfolk
Coast SAC), along the Suffolk and Kent coastlines, including passing
through the Greater Sizewell Bay area. A further tagging study of harbour
seals in the outer Thames Estuary also demonstrated connectivity between
harbour seals that haul-out along the Kent and Essex coastlines with The
Wash and North Norfolk Coast SAC population, with harbour seals passing
through the Greater Sizewell Bay area (
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4.1.9. Plate 6.1918; Ref. 4.5). Hence, The Wash and North Norfolk Coast SAC
and the harbour seal interest feature was scoped into the Sizewell C
Project HRA.

Distant breeding seabird SPAs

4.1.10.  There is potential for breeding seabird SPAs/Ramsar sites that are distant
from the Sizewell C Project (i.e. beyond 20 km) to have connectivity with
the Project’s ZOI. This is because the qualifying features may have large
breeding season foraging ranges or they may occur within the waters
around the Sizewell C Project during passage or at other times in the non-
breeding period.

4.1.11. However, the waters adjacent to the Sizewell C Project are beyond the
likely foraging range of breeding seabirds from any such SPAs/Ramsar
sites (Ref. 4.6, Ref. 4.7, Ref. 4.8), so there is no potential for such effects to
arise during the breeding season.

4.1.12. In contrast to breeding seabird populations, access to offshore waters for
wintering or passage seabirds is not constrained by colony location. Given
the relatively small area of offshore habitat within which potential effects
from the Sizewell C Project could arise (relative to the overall availability of
such habitat to these populations), it is also the case that there is no
potential for effects on such SPA/Ramsar site populations during the non-
breeding periods.

4.1.13.  Consequently, no distant breeding seabird SPAs/Ramsar sites have been
scoped in to this assessment.
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Table 4.1 Description of European sites scoped into the Operational WDA Shadow HRA and their qualifying

interest features
No. Site name

Distance from
Main

Description

Qualifying interest features

1 Alde-Ore and
Butley Estuaries
SAC

Development Site
5 km

The SAC covers an area of 1,633ha and is made up of
three rivers. It is the only bar-built estuary in the UK with
a shingle bar. This bar has been extending rapidly along
the coast since 1530, pushing the mouth of the estuary
progressively south-westwards. The eastwards-running
Alde River originally entered the sea at Aldeburgh, but
now turns south along the inner side of the Orfordness
shingle spit. It is relatively wide and shallow, with
extensive intertidal mudflats on both sides of the channel
in its upper reaches and saltmarsh accreting along its
fringes. The Alde subsequently becomes the south-west
flowing River Ore, which is narrower and deeper with
stronger currents.

The smaller Butley River has extensive areas of saltmarsh
and a reed bed community that borders intertidal
mudflats. It flows into the Ore shortly after the latter
divides around Havergate Island. The mouth of the River
Ore is still moving south as the Orfordness shingle spit
continues to grow through longshore drift from the north.
There is a range of littoral sediment and rock biotopes
(the latter on sea defences) that are of high diversity and
species richness for estuaries in eastern England. Water
quality is excellent throughout. The area is relatively
natural, being largely undeveloped by man and with very
limited industrial activity. The estuary contains large areas
of shallow water over subtidal sediments, and extensive
mudflats and saltmarshes exposed at low water. Its
diverse and species-rich intertidal sand and mudflat
biotopes grade naturally along many lengths of the shore

Annex 1 habitats that are a primary reason for
selection of the site:

Estuaries

Annex 1 habitats present as a qualifying feature, but
not a primary reason for selection of this site:
Mudflats and sandflats not covered by seawater
at low tide

Atlantic salt meadows (Glauco-Puccinellietalia
maritimae)
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Site name

Distance from
Main

Description

Qualifying interest features

Development Site

into vegetated or dynamic shingle habitat, saltmarsh,
grassland and reed bed.

2 Alde-Ore
Estuary SPA

5km

The SPA is located on the Suffolk coast between
Aldeburgh to the North and Bawdsey to the South. The
site includes Havergate Island and Orford Ness, as well
as the estuaries of the rivers Alde, Butley and Ore.

The SPA is composed of Atlantic salt meadows (Glauco-
Puccinellietalia maritimae), intertidal mudflats, shingle,
coastal lagoons and estuarine fish communities. Bird
usage of habitats within the SPA varies seasonally, with
different areas being utilised for nesting and feeding at
different times of the year.

This site qualifies under Article 4.1 of the Birds
Directive (2009/147/EC) by supporting populations of
European importance listed on Annex | of the
Directive.

During the breeding season:
Avocet Recurvirostra avosetta
Little tern Sternula albifrons
Marsh harrier Circus aeruginosus
Sandwich tern Thalasseus sandvicensis
Over winter:
Avocet Recurvirostra avosetta

The site also qualifies under Article 4.2 of the Birds
Directive (2009/147/EC) by supporting populations of
European importance of migratory species.

During the breeding season:
Lesser black-backed gull Larus fuscus

Over winter:
Redshank Tringa tetanus

Ruff Philomachus pugnax
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Site name

Distance from
Main

Description

Qualifying interest features

Development Site
3 Alde-Ore 5 km The site comprises the estuary complex of the rivers Alde, | The site qualifies as a Ramsar for the following
Estuary Ramsar Butley and Ore, including Havergate Island and reasons:
site Orfordness. There are a variety of habitats including, Ramsar criterion 2 - the site supports a number
intertidal mudflats, saltmarsh, vegetated shingle (including of nationally-scarce plant species and British
the second-largest and best-preserved area in Britain at Red Data Book invertebrates
Orfordness), saline lagoons and grazing marsh. The L ,
Orfordness/Shingle Street landform is unique within Ramsar criterion 3 - the site supports a notable
Britain in combining a shingle spit with a cuspate foreland. assemblage of breeding and wintering wetland
The site supports nationally-scarce plants, British Red birds
Data Book invertebrates, and notable assemblages of Ramsar criterion 6 - species/populations
breeding and wintering wetland birds. occurring at levels of international importance
Species regularly supported during the breeding
season:
Lesser black-backed gull, Larus fuscus graellsii,
W Europe/Mediterranean/W Africa
Species with peak counts in winter:
Avocet, Recurvirostra avosetta,
Europe/Northwest Africa
Common redshank, Tringa totanus totanus
4 Benacre to 15.5 km This SAC is a series of percolation lagoons on the east Annex 1 habitats that are a primary reason for
Easton Bavents coast of England. The lagoons (the Denes, Benacre selection of the site:
Lagoons SAC Broad, Covehithe Broad and Easton Broad) have formed Coastal |
behind shingle barriers and are a feature of a oastalfagoons
geomorphologically dynamic system. Sea water enters
the lagoons by percolation through the barriers, or by
overtopping them during storms and high spring tides.
The lagoons show a wide range of salinities, from nearly
fully saline in South Pool, the Denes, to extremely low
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Site name

Distance from
Main
Development Site

Description

Qualifying interest features

salinity at Easton Broad. This range of salinity has
resulted in a series of lagoonal vegetation types, including
beds of narrow leaved eelgrass Zostera angustifolia in
fully saline or hypersaline conditions, beds of spiral
tasselweed Ruppia cirrhosa in brackish water, and dense
beds of common reed Phragmites australis in freshwater.
The site supports a number of specialist lagoonal species.

5 Benacre to
Easton Bavents
SPA

15 km

The SPA is located on the North Sea coast of East
Suffolk, between the coastal towns of Kessingland (to the
north) and Southwold (to the south). The coast here is
low-lying and consists of shingle beach in the northern
part and low cliffs around Easton Bavents and Covehithe.
Benacre Broad is a natural brackish lagoon separated
from the sea by a shingle bar, reed-fringed on the
landward side and then grading into deciduous woodland
on the rising ground behind. The smaller Covehithe and
Easton Broads have developed similarly, with fringing
reedbeds. Elsewhere, grazing marsh fields include
unimproved meadows, which are separated by ditches
rich in water plants and invertebrates. The area supports
important populations of breeding birds, which are
particularly associated with reedbed and shingle beach
habitats. The reedbeds also support important numbers
of bittern Botaurus stellaris in winter. Little terns Sternula
albifrons feed substantially outside the SPA in adjacent
marine waters.

This site qualifies under Article 4.1 of the Birds
Directive (2009/147/EC) by supporting populations of
European importance of the following species listed on
Annex | of the Directive.

During the breeding season:
Bittern Botaurus stellaris
Little tern Sternula albifrons

Marsh harrier Circus aeruginosus

6 Humber Estuary
SAC

220 km

The Humber is the second largest coastal plain Estuary in
the UK, and the largest coastal plain estuary on the east
coast of Britain. The estuary supports a full range of saline
conditions from the open coast to the limit of saline
intrusion on the tidal rivers of the Ouse and Trent. The
range of salinity, substrate and exposure to wave action
influences the estuarine habitats and the range of species

Annex 1 habitats that are a primary reason for
selection of the site:

Estuaries

Mudflats and sandflats not covered by seawater
at low tide
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Site name

Distance from
Main

Description

Qualifying interest features

Development Site

that utilise them; these include a breeding bird
assemblage, winter and passage waterfowl, river and sea
lamprey, grey seals, vascular plants and invertebrates.

The Humber is a muddy, macro-tidal estuary, fed by a
number of rivers including the Rivers Ouse, Trent and
Hull. Suspended sediment concentrations are high, and
are derived from a variety of sources, including marine
sediments and eroding boulder clay along the Holderness
coast. This is the northernmost of the English east coast
estuaries whose structure and function is intimately linked
with soft eroding shorelines. The extensive mud and sand
flats support a range of benthic communities, which in turn
are an important feeding resource for birds and fish. Wave
exposed sandy shores are found in the outer/open coast
areas of the estuary. These change to the more
moderately exposed sandy shores and then to sheltered
muddy shores within the main body of the estuary and up
into the tidal rivers.

Annex 1 habitats present as a qualifying feature, but

not a primary reason for selection of this site:

Sandbanks which are slightly covered by sea
water all the time

Coastal lagoons

Salicornia and other annuals colonizing mud
and sand

Atlantic salt meadows (Glauco-Puccineolietalia
maritimae)

Embryonic shifting dunes

Shifting dunes along the shoreline with
Ammophila arenaria (“white dunes”)

Fixed coastal dunes with herbaceous vegetation
(“grey dunes”)

Dunes with Hippopha rhamnoides

Annex Il species present as a qualifying feature, but
not a primary selection:

Sea lamprey Petromyzon marinus
River lamprey Lampetra fluviatilis
Grey seal Halichoerus grypus

7 Minsmere to
Walberswick
Heaths and
Marshes SAC

Adjacent

This site is one of two representatives of annual
vegetation of drift lines on the east coast of England. It
occurs on a well-developed beach strandline of mixed
sand and shingle and is the best and most extensive
example of this restricted geographical type. Species
include those typical of sandy shores, such as sea

Annex 1 habitats that are a primary reason for
selection of this site:

Annual vegetation of drift lines

European dry heaths
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Distance from
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Development Site

Description

Qualifying interest features

sandwort Honckenya peploides and shingle plants such
as sea beet Beta vulgaris ssp. maritima.

Lowland European dry heaths occupy an extensive area
of the site, which is at the extreme easterly range of heath
development in the UK. The heathland is predominantly
national Vegetation Classification (NVC) type H8 Calluna
vulgaris — Ulex gallii heath, usually more characteristic of
western parts of the UK. This type is dominated by
heather Calluna vulgaris, western gorse Ulex gallii and
bell heather Erica cinerea.

Annex 1 habitats present as a qualifying feature, but
not a primary reason for selection of this site:

Perennial vegetation of stony banks

8 Minsmere-
Walberswick
SPA

Adjacent

The site comprises two large marshes, the tidal Blyth
estuary and associated habitats. This composite coastal
site contains a complex mosaic of habitats, notably areas
of marsh with dykes, extensive reedbeds, mud-flats,
lagoons, shingle, woodland and areas of lowland heath. It
supports the largest continuous stand of common reed
Phragmites australis in England and Wales and
demonstrates the nationally rare transition in grazing
marsh ditch plants from brackish to fresh water. There are
nationally important numbers of breeding and wintering
birds. In particular, the reedbeds are of major importance
for breeding bittern Botaurus stellaris and marsh harrier
Circus aeruginosus. A range of breeding waders (e.g.
avocets Recurvirostra avosetta) and heathland birds
occur in other areas of the SPA. The shingle beaches
support important numbers of breeding little tern Sternula
albifrons, which feed substantially outside the SPA in
adjacent marine waters. The site is also important for
wintering bitterns and raptors.

The site qualifies under Article 4.1 of the Birds
Directive (2009/147/EC) by supporting populations of
European importance of the following species listed on
Annex 1 of the Directive.

During the breeding season:
Avocet Recurvirostra avosetta
Bittern Botaurus stellaris
Little tern Sternula albifrons
Marsh harrier Circus aeruginosus
Nightjar Caprimulgus europaeus
Over winter:
Hen harrier Circus cyaneus

This site also qualifies under Article 4.2 of the Birds
Directive (2009/147/EC) by supporting populations of
European importance of the following migratory
species.
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Distance from
Main

Description

Qualifying interest features

Development Site

During the breeding season:
Shoveler Anas clypeata
Teal Anas crecca
Gadwall Anas Strepera
Over winter:
Gadwall Anas strepera

Shoveler Anas clypeata

White fronted goose Anser albifrons albifrons

9 Minsmere-
Walberswick
Ramsar site

Adjacent

This Suffolk coastal site contains a complex mosaic of
habitats, notably, areas of marsh with dykes, extensive
reedbeds, mudflats, lagoons, shingle and driftline,
woodland and areas of lowland heath. The site supports
the largest continuous stand of reed in England and
Wales and demonstrates the nationally rare transition in
grazing marsh ditch plants from brackish to fresh water.
The combination of habitats creates an exceptional area
of scientific interest supporting nationally scarce plants,
British Red Data Book invertebrates and nationally
important numbers of breeding and wintering birds.

The site qualifies as a Ramsar under the following
criteria:

Ramsar criterion 1 - the site contains a mosaic
of marine, freshwater, marshland and
associated habitats complete with transition
areas in between. It also contains the largest
continuous stand of reedbed in England and
Wales, and rare transition in grazing marsh ditch
plants from brackish to fresh water

Ramsar criterion 2 - this site supports nine
nationally scarce plants and at least 26 red data
book invertebrates. It supports a population of
the mollusc narrow-mouthed whorl snail Vertigo
angustior (Habitats Directive Annex lI; British
Red Data Book Endangered), recently
discovered on the Blyth estuary river walls
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Distance from
Main
Development Site

Description

Qualifying interest features

Ramsar criterion 2 — this site also supports an
important assemblage of rare breeding birds
associated with marshland and reedbeds
including: bittern Botaurus stellaris, gadwall
Anas strepera, teal Anas crecca, shoveler Anas
clypeata, marsh harrier Circus aeruginosus,
avocet Recurvirostra avosetta and bearded tit
Panurus biarmicus. In addition, other breeding
species which may be associated with
marshland and reedbeds will also contribute to
the assemblage, e.qg. little tern, black-headed
gull and Mediterranean gull.

10

Orfordness-
Shingle Street
SAC

8 km

Orfordness is an extensive shingle structure and consists
of a foreland, a 15 km-long spit and a series of recurves
running from north to south on the Suffolk coast. This spit
has been selected as it supports some of the largest and
most natural sequences in the UK of shingle vegetation
affected by salt spray. The southern end of the spit has a
particularly fine series of undisturbed ridges, with zonation
of communities determined by the ridge pattern. Pioneer
communities with sea pea Lathyrus japonicus and false
oat-grass Arrhenatherum elatius grassland occur. Locally
these are nutrient-enriched by the presence of a gull
colony, elsewhere they support rich lichen communities.
Orfordness is one of two sites representing annual
vegetation of drift lines on the east coast of England. In
contrast to Minsmere to Walberswick Heaths and
Marshes, drift-line vegetation occurs on the sheltered,
western side of the spit, at the transition from shingle to
saltmarsh, as well as on the exposed eastern coast. The
driftline community is widespread on the site and

Annex 1 habitats which are a primary reason for site
selection:

Coastal Lagoons
Annual vegetation of drift lines

Perennial vegetation of stony banks
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Main
Development Site

comprises sea beet Beta vulgaris ssp. maritima and
orache Atriplex spp. in a strip 2-5 m wide.

A series of percolation lagoons have developed in the
shingle bank adjacent to the shore at the mouth of the Ore
estuary. The salinity of the lagoons is maintained by
percolation through the shingle, although at high tides sea
water can overtop the shingle bank. The fauna of these
lagoons includes typical lagoon species, such as the
cockle Cerastoderma glaucum, the ostracod Cyprideis
torosa and the gastropods Littorina saxatilis tenebrosa
and Hydrobia ventrosa. The nationally rare starlet sea
anemone Nematostella vectensis is also found at the site.

11 Outer Thames Main Development | The Outer Thames Estuary SPA consists of areas of The site qualifies under Article 4.1 of the Birds
Estuary SPA Site within and shallow and deeper water, high tidal current streams and Directive (2009/147/EC) as it is used regularly by 1%
adjacent a range of mobile sediments. Large areas of mud, silt and | or more of the Great Britain population of the following
gravelly sediments form the deeper water channels, the species listed in Annex | in any season.

main ones of which form the approach route to the ports

of London and as such are continually disturbed by During the breeding season:

shipping and maintenance dredging. Sand in the form of Little tern Sternula albifrons
sandbanks separated by troughs predominates in the )
remaining areas and the crests of some of the banks are Common tern Sterna hirundo
exposed at mean low water. In the northern part of the Over winter:

site the main sandbanks are (north to south) Middle Cross

Sand, Scroby Sands, Helm Sand, Newcombe Sand, Red-throated diver Gavia stellata

Aldeburgh Napes, Aldeburgh Ridge, North Ship Head and
Bawdsey Bank. In the southern part of the site the main
sandbanks are Red Sand, Kentish Flats, West and East
Barrow, Sunk Sand, Shingles, Long Sand, Margate Sand
and Kentish Knock.

The seabed along the coast of Norfolk and Suffolk coast
is of a similar composition to that in the main estuary with
large shallow areas of mud, sand, silt and gravely

Building better energy together

NOT PROTECTIVELY MARKED
Appendix C — Information for the Habitats Regulations Assessment | 41



ENERGY

APPENDIX C — INFORMATION FOR THE
HABITATS REGULATIONS ASSESSMENT

NOT PROTECTIVELY MARKED

Site name

Distance from
Main

Description

Qualifying interest features

Development Site

sediments but, in the absence of main port areas within
this area, there is less disturbance through shipping or
dredging. The main sandbanks in this area are (from north
to south) Dunwich Bank, Sizewell Bank, Aldeburgh
Napes, Aldeburgh Ridge and Whiting Ridge.

The seabed and waters of the site provide an important
habitat in the non-breeding season for red-throated divers
Gavia stellate which visit the area to feed on the fish
populations.

12

Southern North
Sea SAC

Main Development
Site within and
adjacent

The Southern North Sea SCI lies along the east coast of
England, predominantly in the offshore waters of the
central and southern North Sea, from north of Dogger
Bank to the Straits of Dover in the south. It covers an area
of 3,695,054 ha, designated for the protection of harbour
porpoise Phocoena phocoena. This area supports an
estimated 17.5% of the UK North Sea Management Unit
(MU) population. Approximately two thirds of the site, the
northern part, is recognised as important for porpoises
during the summer season, whilst the southern part
support persistently higher densities during the winter.
The SCI ranges in depth from Mean Low Water down to
75 m, with the majority of the site shallower than 40 m,
and is characterised by its sandy, coarse sediments which
cover much of the site. These physical characteristics are
thought to be preferred by harbour porpoise, likely due to
availability of prey.

The qualifying feature of the site is the Annex I
species:

Harbour porpoise Phocoena phocoena

13

The Wash and
Norfolk Coast
SAC

120 km

The Wash is the largest embayment in the UK. It is
connected via sediment transfer systems to the north
Norfolk coast. Together, the Wash and North Norfolk
Coast form one of the most important marine areas in the
UK and European North Sea coast, and include extensive
areas of varying, but predominantly sandy, sediments
subject to a range of conditions. Communities in the

Annex 1 habitats that are a primary reason for
selection of the site:
Sandbanks which are slightly covered by sea
water all the time

Mudflats and sandflats not covered by seawater
at low tide

Building better energy together
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intertidal include those characterised by large numbers of

polychaetes, bivalve and crustaceans. Subtidal
communities cover a diverse range from the shallow to
the deeper parts of the embayments and include dense
brittlestar beds and areas of an abundant reef-building
worm (‘ross worm’) Sabellaria spinulosa. The embayment
supports a variety of mobile species, including a range of
fish, otter Lutra lutra and common seal Phoca vitulina.
The extensive intertidal flats provide ideal conditions for
common seal breeding and hauling-out.

Large shallow inlets and bays
Reefs

Salicornia and other annuals colonizing mud
and sand

Atlantic salt meadows (Glauco-Puccineolietalia
maritimae)

Mediterranean and thermo-Atlantic halophilous
scrubs (Sarcocornetea fruticose)

Annex 1 habitats present as a qualifying feature, but
not a primary reason for selection of this site:

Coastal lagoons

Annex Il species that are a primary reason for
selection of this site:

Harbour seal Phoca vitulina

Annex Il species present as a qualifying feature, but
not a primary reason for selection:

Otter Lutra lutra

Building better energy together
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SCREENING OF POTENTIAL EFFECTS

Determination of LSE
a) The ‘LSE test’

This section sets out the background to the determination of LSE in respect
of the test set out in the Habitats Regulations and the proposed approach to
this aspect of the HRA process for the Sizewell C Project WDA Permit
application.

The section provides information on the LSE test, including definitions of
what constitutes LSE as determined through case law. It then highlights
how the Shadow HRA has approached the determination of LSE, taking
into account the various requirements set out in guidance and previous
practice.

The ‘LSE test’ is the process of identifying potentially relevant European
sites (addressed in this case through ‘scoping’; see Chapter 4) and the
likely effects of a project on the qualifying interest features of a European
site, either alone or in-combination with other plans and projects, and
considers whether the effects are likely to be significant.

The HRA screening process uses the threshold of LSE to determine
whether effects on European sites should be the subject of further
assessment. The Habitats Regulations do not define the term LSE but
Natural England’s predecessor defined it as “any effect that may
reasonably be predicted as a consequence of a plan or project that may
affect the conservation objectives of the features for which the site was
designated, but excluding trivial or inconsequential effects” (Ref. 3.4). In the
Waddenzee case (Case C-127/02 — Ref. 3.5) the European Court of Justice
found that a LSE exists if it cannot be excluded on the basis of objective
information that the plan or Project will have significant effects on the
conservation objectives of the site concerned, whether alone or in-
combination with any other project. The Advocate General’s opinion of the
Sweetman case (Case C-258/11 — Ref. 3.6) further clarifies the position by
noting that for a conclusion of a LSE to be made “there is no need to
establish such an effect,... it is merely necessary to determine that there
may be such an effect” (original emphasis).

Similarly, clarification has been provided through case law on the meaning
of ‘a likely significant effect’ (Bagmoor Wind Ltd v The Scottish Ministers,
2012 — Ref. 5.1). In this case, it was ruled that the word ‘likely’ in the
Habitats Regulations should not be interpreted as referring to the probability
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of a significant effect but rather as a description of the existence of a risk of
a significant effect (i.e. the possibility). Consequently, if the possibility of a
significant effect cannot be excluded on the basis of objective information,
an AA will be required.

In the Bagmoor Wind case (Ref. 5.1) it was also suggested that, where the
absence of a risk of a LSE can only be established after detailed
investigation or expert opinion, it is an indicator that there is an existence of
a risk and the competent authority must move from screening to AA.

For the purposes of this assessment, a LSE is defined as any identified
effect that is capable of resulting in a change in the conservation status of
one or more designated features of a European site after all aspects of the
plan or project have been considered alone and in-combination with other
plans and projects.

A precautionary approach has been taken to the screening process for the
Project. Only those designated features and European sites where it can be
demonstrated that there is no likelihood of a significant effect occurring
have been screened out.

Although not the topic of this section, it is important to note that the
existence of a risk to achieving the conservation objectives of a site as a
result of project-related effects does not automatically equate to an adverse
effect on the integrity of the site. The risk needs to be examined in detail to
the point that no reasonable scientific doubt remains as to the absence of
an adverse effect.

b)  Mitigation

Where the potential for a LSE is highlighted, it is possible that the effect
could be completely avoided by the application of one or more avoidance
(mitigation) measures. However, in line with the People Over Wind and
Sweetman v Coillte Teoranta (C-323/17 — Ref. 3.3) ruling referred to in
Chapter 3, with the exception of mitigation measures that form an integral
part of the Project’s design, no additional measures intended to avoid or
reduce an effect have been taken into account as part of the LSE screening
exercise set out herein (i.e. mitigation measures were not been used as the
basis for screening effects out).

c) In-combination

The in-combination component of the LSE test needs to focus only on
those plans or projects that could potentially interact with the project under
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consideration. In this respect, the in-combination check must consider
whether:

the effects of the plans and projects, in combination, would make the
effects of the project more likely to occur, or more likely to occur at
significant levels, that alone would be unlikely to either occur or be
significant;

the effects of the plans and projects, in combination, would make
insignificant effects significant; and

the effects of the plans and projects, in combination, would generate
new or different effects that would not occur if the plans and projects
proceeded alone.

The approach taken to the in-combination assessment for the Sizewell C
Project, including the selection of appropriate plans and projects for
consideration in the assessment process is set out in Section 5.5.

Effect pathways

The test for LSE requires that consideration is given to potential causes and
effects (i.e. any likely effect pathways). Information on the project is
needed to identify the potential causes of effects and information on the
European site(s) is needed to identify any potential implications related to
these effects. In the absence of a potential effect pathway, it can be
concluded that no LSE would arise. In respect of this aspect, it is also
important to ensure that the potential for a risk is credible rather than
hypothetical.

Within this assessment, each potential effect is considered using
information from surveys undertaken to inform the HRA process, published
literature (where available), other available baseline data, modelling outputs
and professional judgement (informed by Ref. 5.2). Where a potential
effect has been identified but no LSE is predicted, the evidence and reason
for reaching this conclusion are provided.

Through the HRA screening process for the Sizewell C Project as a whole,
10 effect categories were deemed to have the potential to cause LSE
(during either construction, operation or both) on the European sites and
qualifying features scoped into the assessment (e.g. alteration of coastal
processes, changes in air quality, disturbance effects on species
populations etc.). For this operational WDA permit application, only one
effect category was relevant, as follows:

NOT PROTECTIVELY MARKED
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Water quality effects — marine environment (both alone and in-
combination).

5.2.4. With regard to water quality in the marine environment, the following list
outlines the potential effects considered in the LSE screening exercise for
operational WDA:

Change in marine water quality due to the discharge of a thermal plume
— ‘Thermal Discharge’.

Change in marine water quality from a chemical discharge containing
total residual oxidants (TRO) from chlorine used to avoid biofouling and
organic material in the water — ‘Chemical Discharge: TRO’.

Change in marine water quality resulting from the discharge of
chlorinated by products (CBP), in particular bromoform — ‘Chemical
Discharge: CBP — Bromoform’.

Change in marine water quality resulting from the discharge of
hydrazine, used as an oxygen scavenger for corrosion control —
‘Chemical Discharge: Hydrazine’.

Discharge of sewage through the cooling water outfall — ‘Sewage
Discharge’.

Change in marine water quality resulting from the discharge of dead fish
and other dead fauna to the sea via the cooling water system — ‘FRR:
change to water quality from moribund biota’.

5.2.5. With regard to Sewage Discharge, as set out in Chapter 2, it is proposed
that sanitary effluent from administration and mess facilities would be
discharged along with the cooling water discharge. Sewage would undergo
tertiary treatment before being discharged, resulting in an effluent treated
for bacterial load and viruses, and reduced nitrogen and phosphorous
levels. The sewage treatment plant will be designed to achieve the
following treatment specification:

biochemical oxygen demand (BODs-atu) concentration of 20 mag/l;
ammoniacal nitrogen 20 mg/l (as N); and
total suspended solids of 30 mg/l.

5.2.6. It is, therefore, considered that the discharge of tertiary treated sewage
would not give rise to a LSE at those European sites scoped in to the HRA

Building better energy together
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process. Consequently, this activity is not considered further in this
assessment.

5.2.7. The remaining effects of the Sizewell C Project have been considered with
respect to all qualifying features of the European sites scoped into the
assessment in order to determine whether an LSE may arise. In line with
the precautionary principle, where there is uncertainty or information is
lacking in relation to the capacity of an effect to undermine a site’s
conservation objectives, it has been assumed that there could be an effect
and LSE has not been ruled out.

5.3 Screening for LSE
a) Introduction

5.3.1. For an effect on a receptor (in this case a ‘qualifying feature’) to occur, the
receptor needs to be sensitive to the change that would occur as a result of
the activity and vulnerable to the effect; i.e. within the impact zone. This
zone can be determined based on a number of methods, including
modelling, to predict the direct and indirect area of effect, or ZOlI, of the
activity. Based on existing knowledge, it is possible to screen out the
potential for some effects to occur on certain qualifying features either
because they would not be vulnerable to any changes occurring as a result
of the Sizewell C Project operational WDA and/or they would not be
sensitive to any changes that could occur.

5.3.2. The potential changes/effects identified in Section 5.2 have been
investigated to determine their likely ZOI and, together with existing
knowledge of the sensitivity of the qualifying features of the European sites
scoped in to the assessment, it has been possible to conclude that some
gualifying features in some European sites can be ‘screened out’ for the
purposes of further assessment. Additionally, it is also possible to screen
out some of the pathways of effects from being taken through to the AA.

5.3.3. The following sub-sections provide details of the LSE assessment carried
out for the water discharge activities associated with the operational WDA
permit being applied for.

b) Coastal habitats (SACs and Ramsar sites)
I Potentially affected sites

5.3.4. Marine and coastal habitats could be affected by changes in water quality
during the operational phase due to discharge activities from the cooling
water system.

Building better energy together

NOT PROTECTIVELY MARKED

48 | Appendix C — Information for the Habitats Regulations Assessment



- APPENDIX C — INFORMATION FOR THE
iy Szc HABITATS REGULATIONS ASSESSMENT
eDF

e NOT PROTECTIVELY MARKED

5.3.5. In examining the potential for LSE on ‘habitats’, connectivity between the
Project and a European site has been determined through interrogation of
the thermal and chemical plume model (Ref. 2.2). Where there is
connectivity it has been concluded that the potential for LSE exists and the
site / qualifying feature should be taken through to the AA stage.

5.3.6. The SACs and Ramsar sites with coastal habitats (rather than species in
this instance) which have the potential to be affected by the Sizewell C
thermal and chemical plumes are the:

Alde-Ore and Butley Estuaries SAC;
Alde-Ore Estuary Ramsar site;
Benacre to Easton Bavents Lagoons SAC,;
Minsmere to Walberswick Heaths and Marshes SAC;
Minsmere-Walberswick Ramsar site; and
Orfordness-Shingle Street SAC.

ii.  Thermal Discharge

5.3.7. The cooling water outfall would create a thermal plume due to the water
being discharged at a higher temperature from the power station than the
surrounding receiving water. The potential effects of the thermal plume are
predominantly on sessile and sedentary benthic organisms that cannot
avoid it. The thermal plume from Sizewell C was modelled by Cefas using
the validated Sizewell General Estuarine Transport Model (GETM); full
details of the model and detailed thermal plume maps are presented in
BEEMS Technical Report TR302 (Ref. 5.3), with a summary of the model
provided within the BEEMS Technical Report TR306 (Ref. 2.2).

5.3.8. Unlike chemical contaminant water quality standards, which normally have
a clear evidence link to ecological effects, thermal standards are not always
evidence based due to a lack of reliable data (Ref. 5.4). In addition, the
Habitats Directive has no specific temperature requirements, but requires
that European protected habitats and species be maintained or restored
with strict protection of species listed in Annex IV of the directive. In order
to protect the most sensitive species, thermal standards have therefore
been set on an indicative basis and, as such, act as trigger values for
further investigation of potential ecological effects (i.e. if the thermal plume
exceeds the threshold, further investigation should be undertaken) (Ref.
5.5).

Building better energy together
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5.3.9.

5.3.10.

5.3.11.

5.3.12.

The UK Technical Advisory Group (UKTAG) for the Water Framework
Directive (WFD) recommend two threshold values as trigger levels for
designated sites (Ref. 5.6):

Deviation from ambient - a temperature uplift of 2°C as the maximum
allowed concentration (MAC) at the edge of the mixing zone® (as a 100"
percentile).

Maximum temperature - 28°C as a 98th percentile at the edge of the
mixing zone (SPA) and 21.5°C as a 98th percentile at the edge of the
mixing zone (SAC). Furthermore, SACs designated for estuarine or
embayment habitat and/or cold-water salmonid species, apply absolute
temperature thresholds of 21.5°C as a 98th percentile. These criteria
are not applicable to the southern North Sea SAC designated for
harbour porpoise.

In ecotoxicity studies MACs are normally defined as 95" or 98" percentiles,
but the designated site uplift threshold is specified as a 100" percentile, i.e.
MAC. This metric is very dependent on how the observations or model
simulations are undertaken and the time period considered. Using the
GETM model, the maximum temperature taken from instantaneous
temperature fields, saved every hour for a one-year simulation, provides
data on the predicted area that exceeds the 2°C excess temperature for at
least 1 hour per year, i.e. for 1 hour in 8760 hours per annum. Figure 5.1
and Figure 5.2 show the predicted surface and seabed annual maximum
excess temperature for the operation of Sizewell C (in conjunction with the
operation of Sizewell B). At this temperature threshold, this metric is not
considered to have any link to specific ecological effects, but it serves as a
precautionary threshold to trigger further ecological investigation.

The maximum temperature standard for designated sites of 28°C as a 98"
percentile has a better evidence link, as it is known that the upper lethal
temperature for many benthic organisms is in the range 30-33°C (Ref. 5.4).
Figure 5.3 shows the predicted extent of the 98" percentile thermal plume
where the surface water temperature exceeds a 2°C and 3°C increase once
Sizewell C is operational in conjunction with Sizewell B. Figure 5.4 shows
the predicted extent of the 98™ percentile thermal plume during the
operation of Sizewell C alone, following the decommissioning of Sizewell B.

Thermal discharges, for the main part, affect species that live within the
water column. The thermal plume is buoyant, caused by the lower density

8 The mixing zone, as used by UK regulators, is the area around a discharge within which a regulator permits a
quality standard to be exceeded (BEEMS, 2011).
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of the warmer water causing the heated effluent to rise in an inverted cone
towards the surface, thus limiting the likelihood of contact with the seabed.
The seabed immediately beneath the plume, therefore, receives little
warming effect. As the plume spreads, the temperature falls rapidly as a
result of dilution and loss to the atmosphere. Therefore, where the plume
does make contact with the seabed downstream, it is at a much-reduced
temperature.

5.3.13.  The area predicted to be exposed to temperatures of more than 28°C as a
98! percentile by the GETM model is predicted to be of a negligible extent
for the operational discharge of Sizewell C alone, i.e. no exceedance of
28°C (98 percentile) at the surface and seabed. Exceedance of the 2°C
MAC (as a 100" percentile), however, is predicted to cover an area of
16,775 ha at the surface and 12,244 ha at the seabed, as a result of the
operational discharge of Sizewell C.

5.3.14.  The assessment of effects from the thermal plume on habitats has been
undertaken based on the addition of the Sizewell C discharge only, as the
water temperature increase caused by the Sizewell B thermal plume forms
part of the baseline, i.e. Sizewell B has been operational since 1995;
therefore, habitats in contact with the Sizewell B plume are habituated to it.
However, it is acknowledged that a small synergistic effect would arise at
the interface between the Sizewell B and Sizewell C plume. Therefore, to
ensure that all effects are captured, the extent of the thermal plume of
Sizewell C in conjunction with Sizewell B has been used to carry out the
screening assessment of SAC and Ramsar sites for habitat qualifying
features.

5.3.15.  From Figure 5.3 it can be seen that the ZOlI of the thermal plume (as a 98™
percentile of excess temperature) for the operation of Sizewell C, in
conjunction with the operation of Sizewell B, extends approximately 15 km
to the north and 18 km to the south of the discharge point. Table 5.2
considers all of the SACs and Ramsar sites scoped into this assessment in
terms of the potential for LSE to qualifying habitats associated with the
thermal plume; and lists those four European sites (and their habitat
gualifying interests) for which a LSE could not be excluded based on the
predicted extent of the thermal plume. These sites and features are
considered in the AA stage.

iii.  Chemical Discharges

5.3.16.  Modelling for the chemical discharge was also undertaken using the
validated GETM model of Sizewell, as presented in BEEMS Technical
Reports TR301 and TR302 (Ref. 5.7 and Ref. 5.3). This model was chosen
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to support the chemical modelling because of its ability to reproduce the
natural variability due to meteorological and tidal conditions. The modelling
shows that there would be no interaction between the Sizewell B and
Sizewell C chemical plumes. Figures 5.5 to 5.7 show the extent of the
plume generated by each chemical modelled; Table 5.1 provides the area
(ha), at seabed and surface, exceeding the EQS/predicted no-effect
concentration (PNEC) for total residual oxidants (TRO), bromoform and
hydrazine modelled plumes.

5.3.17.  Chlorination of the Power Station cooling water system is required to avoid
biofouling. The TRO predicted to result from the combination of chlorine
and organic material in the water were modelled using an empirical
demand/decay formulation derived from experiments with Sizewell
seawater coupled into the GETM Sizewell model (Ref. 5.8; Figure 5.5). A
discharge of 132 m3s?* has been modelled for TRO for Sizewell C (Ref.
2.2). Figure 5.5 shows the extent of the TRO plume areas at the relevant
environmental quality standard (EQS), i.e. 10 ugl* as a 95" percentile MAC
(Ref. 5.9). The area exceeding the EQS at the seabed is approximately 2
ha and 337 ha at the sea surface.

Table 5.1 Absolute areas exceeding the EQS/PNEC values at the
surface and seabed from TRO, bromoform and hydrazine discharges

(Ref. 2.2)
Discharge Surface (ha) Seabed (ha)
TRO — 132 m3s™! discharge scenario 336.65 2.13
EQS =10 ug/l as a 95%ile
Bromoform — PNEC of 5 pg/l as a 95%ile | 52.14 0.67
Hydrazine - 69 ng discharge scenario 13.79 0.22

(worst-case)
PNEC = 4 ng/l (acute, as 95%ile)

Hydrazine - 34 ng discharge scenario 17.38 0.00
PNEC = 4 ng/l (acute, as 95%ile)

5.3.18.  Due to the water chemistry at Sizewell, bromoform is the predominant
chlorinated by-product. Since bromoform is a product of chlorination, the
same modelling scenarios as for TRO were considered. There is no
published EQS for bromoform so a calculated PNEC of 5 ugl* as a 95
percentile was used (Ref. 2.2). The amount of bromoform that is discharged
mainly depends on the amount of chlorine that is added, but also on the
amount of mixing at the outfall. Figure 5.6 shows the predicted extent of
the bromoform plume for Sizewell C. The bromoform plume that exceeds
the PNEC is approximately 52 ha at the sea surface and 0.2 ha at the
seabed.
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5.3.19. Hydrazine is an oxygen scavenger used in power plants to inhibit corrosion
in steam generation circuits. There is evidence that hydrazine is harmful to
aquatic organisms at low concentrations, with a low to moderate
persistence within the marine environment, depended upon its
concentration and the receiving water quality. There is no established EQS
for hydrazine so a chronic PNEC of 0.4 ngl! has been calculated for long-
term discharges (calculated as the mean of the concentration values) and
an acute PNEC of 4 ngl! for short term discharge (represented by the 95%
percentile). A hydrazine discharge of 69 ngltin daily pulses of 2.32 hours
starting at 12pm was used as the worst-case scenario. Figure 5.7 shows
the extent of the hyd