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1. Introduction
Purpose of the Report

This report provides an assessment of the Flood and Coastal Erosion Risk Management (FCERM)
Strategy Options for the coastal frontage at Exmouth Beach against the objectives of the Water
Framework Directive (WFD) 2000/60/EC (Ref 1), according to the requirements of the Environment
Agency (EA) document Water Framework Directive assessment: estuarine and coastal waters (Ref 2),
The Water Environment (Water Framework Directive) (England and Wales) Regulations (Ref 3), the
‘Water Framework Directive risk assessment - How to assess the risk of your activity’ (Ref 4) and ‘Water
Framework Directive assessment: estuarine and coastal waters’ (Ref 5). This WFD guidance for
estuarine and coastal waters provides detailed supplementary guidance on how to assess the impacts
of new modifications in the water environment to ensure compliance with the WFD in line with
‘Assessing new modifications for compliance with WFD’.

As a part of the Leading Options, an assessment of the implications of the WFD Regulations is required.
The requirements of the WFD need to be considered at all stages of the coastal planning process, by
reference to the River Basin Management Plans (RBMPs).

Please note, the terms ‘surface water’ and ‘surface waters’ within this report refer to coastal and
transitional waters, rivers, streams or lakes, as defined by the WFD. It does not refer to surface water
run-off or surface water ponding which may be caused by rainfall, which will be addressed separately
by Surface Water Management Plans which will be developed at a later date (i.e. during scheme
appraisal).

Context and Background

AECOM has been commissioned by East Devon District Council (EDDC) to provide an update to the
2015 Beach Management Plan (BMP) for Exmouth (Devon) and to identify long term options for
managing the flood and coastal erosion risk along the frontage.

The Study Area for the project extends from the Mamhead Slipway in the west to the eastern end of the
beach near Orcombe Point. The frontage has been split into four sub-areas, referred to as Management
Units (MUs) (Figure 1-1):

. Management Unit 1 extension (Esplanade Area)
. Management Unit 1 (Beach Gardens Area)

. Management Unit 2 (The Maer Area)

. Management Unit 3 (Queen’s Drive Area).

Prepared for: East Devon District Council AECOM
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Figure 1-1 Map of the Exmouth Beach Study Area (frontage shown in red outline).

Where there are sites protected under other European Union (EU) legislation (such as the Birds or
Habitats Directives, Shellfish Waters Directive and others), the WFD aims for compliance with any
relevant standards or objectives for these sites. Where a site is protected under another EU Directive,
and the targets set by the WFD would be insufficient to meet the objectives of the other relevant
environmental Directive, the more stringent targets would apply.

The study area overlaps with SAC, SPA, SSSI, LNR and Ramsar sites. Nationally and locally designated
sites within the study area have not been assessed, as these are not covered by the remit of the WFD.
The International Environmentally Designated Sites which could potentially be affected by the Options
and connected to the water environment and WFD are shown in Table 1-1 below and the locations of
the International Designated sites are displayed in Figure 1-2.
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Table 1-1 Designated Areas that could be affected by the Options

Designation Sites Leading Option
Ramsar Exe Estuary NELO, LALO, Do Minimum
Special Area of Conservation (SAC) Dawlish Warren NELO, LALO, Do Minimum
Special Protection Area (SPA) Exe Estuary NELO, LALO, Do Minimum
Exe Estuary NELO, LALO, Do Minimum
Site of Special Scientific Interest (SSSI) Dawlish Warren NELO, LALO, Do Minimum
Dawlish Cliffs NELO, LALO
The Maer NELO, LALO, Do Minimum
Dawlish Warren NELO, LALO, Do Minimum

Local Nature Reserve (LNR
( ) Exmouth NELO, LALO, Do Minimum

I:I Management Units
-

. -! Ramsar Site

m Site of Special Scientific
Interest (SSSI)

4 Local Nature Reserve
/ R

| Special Protection Area
\ E (SPA)

‘ Special Area of
0N 1 2 km Conservation (SAC)

I_._l—| © OpenStreetMap Contributors

Figure 1-2 Environmental designations of international importance (© Open Street Map
Contributors)

The study area is in a designated as Shellfish Waters Directive area Exe Estuary, Outer Exe and Sandy
Bay as shown in Figure 1-3 (Ref 7). The WFD requires all protected shellfish areas to comply with their
individual standards. The Shellfish Waters Directive (2006/113/EC) requires compliance with mandatory
standards for parameters including dissolved oxygen, suspended solids, metals and other
contaminants.

In terms of the designated harvesting area, the EC Regulation 853/2004 (which replaces the
EU Shellfish Harvesting Directive 91/492/EC) aims to protect consumers of foods including shellfish,
and is implemented in England by the Food Hygiene (England) Regulations 2006. The requirements of
these regulations will also be considered. There are several bathing waters within the study area, as
shown by in Figure 1-3 with the potential to be impacted by the Leading Options.
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Figure 1-3 Designated bathing water and shellfish waters surrounding the study area (© Open
Street Map Contributors)

The Options Appraisal

The Exmouth Beach Management Plan Update Leading Options Report (AECOM, 2024) provides
details of the Short List to Leading Option appraisal and identifies the draft Leading Options for
consultation. The options under consideration are focussed on managing the flooding and coastal
erosion risks for the BMP frontage over the next 100 years.

The option appraisal for the frontage has taken into account the recent Exmouth Tidal Defence Scheme
that was completed by the Environment Agency in 2023. This scheme spans the western end of the
study area, including the coastal frontage at Management Unit 1 and Management Unit 1 extension,
and provides a 1 in 200-year standard of protection to the benefit area. The eastern extent of the
completed scheme is between the Clock Tower and the Premier Inn within Management Unit 1.

Outside of the Scheme area, including the eastern part of Management Unit 1, Management Unit 2 and
Management Unit 3, no improvements to the defences have been made and there continues to be a
reliance on the existing frontline sea wall structures and no raised flood defences. The main focus of
the options appraisal was therefore on developing and appraising the long-term management options
for the area to the east of the 2023 scheme, from the eastern part of Management Unit 1 to the east.

The appraisal has considered economic, funding, environmental and social factors and recommends
the following draft Leading Options which are to be assessed in the WFDa are:

e National Economic Leading Option (NELO): Seawall Encasement with Setback Floodwall option

e Local Aspirational Leading Option(s) (LALO): Timber Groynes with Beach Nourishment or Rock
Fishtail Groynes with Beach Nourishment

e  Backup Option: Do Minimum.

Prepared for: East Devon District Council AECOM
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The Water Framework Directive

The WFD, EC Directive 2000/60/EC, (Ref 1) aims to protect and enhance the quality of the water
environment across all European Union (EU) member states. England and Wales have adopted the
WEFD as national law by the Water Environment (Water Framework Directive) (England and Wales)
Regulations 2017 (Ref 3). Following the departure of the United Kingdom from the European Union
these Regulations continue to apply until they are revoked or superseded by new legislation.

The WFD takes a holistic approach to the sustainable management of water by considering the
interactions between freshwater bodies, groundwaters, transitional (estuarine) and coastal waters
(TraC) and water-dependent ecosystems. Ecosystem quality is evaluated according to interactions
between biological, physico-chemical and hydro-morphological elements (or ‘Quality Elements’).

Under the WFD, ‘Water bodies’ are the basic management units and are defined as all or part of a river
system or aquifer. Water bodies form part of larger River Basin Districts (RBD), for which River Basin
Management Plans (RBMPs) are developed and environmental objectives are set. RBMPs are
produced every six years, in accordance with the river basin management planning cycle. The most
recent RBMP data is the 2019 Cycle 3 plans which were updated in August 2022 (available on the
online Catchment Data Explorer (Ref 5)).

The WFD requires water bodies to be classified according to their current condition (i.e. the ‘Status’ or
‘Potential,” the latter applying for heavily modified and artificial water bodies) and to set a series of
objectives for maintaining or improving conditions so that water bodies maintain or reach Good
Status / Potential.

For Cycle 3, all waterbodies now fail their chemical status due to changing methods and an increased
evidence base and are therefore not comparable to previous Cycle assessments. The four groups of
global pollutants (uPBTs) causing these failures are polybrominated diphenyl ethers (PBDEs - a group
of brominated flame retardants); mercury; certain polycyclic aromatic hydrocarbons (PAHs) and
perfluorooctane sulfonate (PFOS) a group of per-and polyfluoroalkyl substances (PFAS) (Ref 5).

The EA is under a duty to exercise its relevant functions so as to best secure that the requirements of
WEFD for the achievement of environmental objectives are co-ordinated. The Planning Inspectorate’s
Advice Note 18 (Ref 4) summarises the overall aims and objectives of the WFD as to:

o Enhance the status and prevent further deterioration of surface water bodies, groundwater bodies
and their ecosystems;

e  Ensure progressive reduction of groundwater pollution;

e  Reduce pollution of water, especially by Priority Substances and Certain Other Pollutants;
o Contribute to mitigating the effects of floods and droughts;

e  Promote sustainable water use; and

e Achieve at least good surface water status for all surface water bodies and good chemical status
in groundwater bodies by 2027 (or good ecological potential (GEP) in the case of artificial or heavily
modified water bodies).

As a result, new developments that have the potential to impact on current or predicted WFD status are
required to assess their compliance against the WFD objectives of the potentially affected water bodies.
It must be demonstrated that there is no deterioration or prevention of future improvement against any
WEFD element for a designated waterbody. As such, this report presents the compliance assessment
against the WFD objectives for the Leading Options.

Regulation 33 of the Water Environment (Water Framework Directive) (England and Wales) Regulations
2017 (i.e. the WFD) states that, like other public bodies, local authorities have a statutory duty to “have
regard to the River Basin Management Plan” and “any supplementary plans” covering proposed
activities when exercising its functions. Local authorities must therefore reflect water body improvement
priorities as outlined in RBMPs.
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In determining whether a development is compliant or non-compliant with the WFD objectives for a
water body, the EA and partnering organisations must also consider the conservation objectives of any
Protected Areas (i.e. sites within the national site network or water dependent Sites of Special Scientific
Interest) and adjacent WFD water bodies, where relevant (e.g. Ref 4).

Prepared for: East Devon District Council AECOM
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2. Assessment Methodology

Guidance

Guidance on how to undertake WFD assessments can be found in the ‘Water Framework Directive risk
assessment - How to assess the risk of your activity’ (Ref 4) and ‘Water Framework Directive
assessment: estuarine and coastal waters’ (Ref 5). These guidance documents have informed the
approach taken in this assessment.

The review of potential impacts to WFD objectives is mainly focussed on permanent effects to WFD
waterbodies as temporary effects will be minimised where possible through the implementation of
standard mitigation for construction works. It is anticipated that there will be temporary and localised
water quality impacts due to construction works, these will be minimised by adopting sensitive
construction techniques as set out in the EA's Pollution Prevention for businesses guidance. Any
potential impacts to water quality as a result of construction will be controlled for the Leading Options
by a Construction Environmental Management Plan (CEMP) which should be supported by a Water
Management Plan (WMP).

Stepped Approach

A stepwise approach consisting of screening, scoping and impact assessment phases is generally
followed to: (a) rationalise the levels of WFD assessment and impact mitigation that are required; and
(b) verify that proposals meet the requirements of the WFD:

e Stage 1 Screening

Screening identifies the zone of influence of a Leading Options (in the context of this work), and if
proposed activities pose a risk to the water environment. It is used to identify if there are activities that
do not require further consideration for WFD objectives, for example activities which have been ongoing
since before the current RBMP plan cycle and which have thus formed part of the baseline.

e Stage 2: Scoping

Scoping is used to identify any potential impacts of the proposed activities to specific WFD receptors
and their water quality elements. This involves review of WFD impact pathways, shortlisting which WFD
water bodies and quality elements could or could not be affected by proposed activities, and collecting
baseline information from the relevant RBMP on the status and objectives for each water body. Table
2-1 indicates WFD status elements that need to be considered by the WFD assessment.

e Stage 3: Impact Assessment

This involves rationalised assessment of water bodies and quality elements that could be affected by
proposed activities, in order to identify any areas of WFD non-compliance. Proposed activities are
reviewed in terms of both positive and negative impacts, and the baseline mitigation measures,
enhancements, and contributions to the WFD objectives described in the RBMP. Any proposed activities
with potentially deleterious impacts are reviewed simultaneously with their corresponding mitigation
proposals, to determine a net effect on WFD objectives.

Prepared for: East Devon District Council AECOM
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Regulation, Article 4.7 Derogation

Where the potential for deterioration of water bodies is identified, and it is not possible to mitigate the
impacts to a level where deterioration or failure to improve can be avoided, the project would need to
be assessed in the context of Article 4.7 of the Directive. Where a derogation is necessary, Applicants
will need to provide the necessary information to justify their case, bearing in mind that Applicants must
always seek to avoid deterioration of the water environment. It is a matter for the Secretary of State to
consider whether derogation under Article 4.7 is justified in relation to an Option. At this stage a
derogation under Article 4.7 is not considered necessary.

WFD Status elements

The WFD status elements, from which to assess compliance with waterbodies, relevant to this study
are shown in Table 2-1.

Table 2-1 Relevant WFD status elements from which to assess compliance in water bodies

Ecological status

Fish
Invertebrates
Macrophytes & phytobenthos combined

Biological status
elements

Water temperature

pH

Dissolved oxygen

Ammonia

Soluble reactive phosphorus (orthophosphate)

Physio-chemical

2,4-dichlorophenol Copper Mecoprop
2,4-dichlorophenoxyacetic acid Cyanide Methiocarb
3,4 dichloroaniline Cypermethrin Pendimethalin
o Arsenic Diazinon Permethrin
Specific Benzyl butyl phthalate Dimethoate Phenol
pollutants Y y P
Carbendazim Glyphosate Tetrachloroethane
Chlorothalonil Iron Toluene
Chromium () (V1) Linuron Triclosan
Chlorine Manganese Zinc
Chemical status
Alachlor DDT total Mercury and its compounds
Anthracene Para-para-DDT N.aphthalen.e
Atrazine 1,2-dichloro-ethane Nickel and its compounds
Priority Benzene Dichloro-methane gz?y};:)phheennooll
Benzo(a)-pyrene (BaP) Di(2-ethylhexyl)-phthalate .
Substances, B b)-fluor-anth DEHP Polyaromatic hydrocarbons
Priority enzo(b)-fluor-anthene ( . ) (PAH)
Hazardous Benzo(k)-fluor-anthene Diuron Pentachloro-benzene

Substances and
Other pollutants
contributing to

chemical status

Benzo(g,h,i)-perylene
Brominated diphenylether

Cadmium and its compounds

Carbon tetrachloride
Chlorfenvinphos
C10-13 chloroalkanes
Chlorpyrifos

Cyclodiene pesticides isodrin

Desk Study

Endosulphan
Fluoranthene
Hexachloro-benzene
Hexachloro-butadiene
Hexachloro-cyclohexane
Indeno(1,2,3-cd)-pyrene
Isoproturon

Lead and its compounds

Pentachloro-phenol
Simazine
Tetrachloro-ethylene
Tributyltin compounds
Trichloro-benzenes
Trichloro-ethylene
Tricholoro-methane
Trifluralin

A desk-based study was carried out to capture information pertaining to the Options to support the
understanding of baseline conditions. A review of relevant information relating to the study area was

AECOM
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undertaken to develop a baseline overview for waterbodies, and surrounding areas. The following data
sources were used for the desk study:

e  WEFD status and objectives from the appropriate River Basin Management Plan for Cycle 3 data,
available from the EA Catchment Data Explorer (Ref 5);

e Natural England Designated Sites View (Ref 6);
o Defra’s Multi-agency geographical information for the countryside website (MAGIC) (Ref 7);
e  Ordnance Survey Maps (Ref 9); and

¢ Joint Nature Conservation Committee, Special Areas of Conservation (Ref 10).

Walkover Study

To support the desk-based study a walkover of the study area was undertaken by a water quality
scientist on 18 July 2024 in dry conditions with little rainfall over the preceding few days. The summary
of the walkover is detailed below.

The study area was walked where accessible from west (SX 99437 80603) to east (SY 01876 79707)
with photographs taken from each point. Apart from the slipway on the far western point, the walking
route was along a beach which is well used by people for recreational purposes. The route looked out
into the Exe Estuary Ramsar site and SPA (Plate 1). The beach runs parallel to and south of a road
(Esplanade and then Queen's Drive) and was separated from the road by a fairly continuous sea wall
(Plate 2). There were numerous cafes and commercial properties along the south side of the road (Plate
3 and Plate 4).

Plate 1 The s |way ont far western point Plate 2 The sea waIIV|eed from te far
of the walkover. western point of the walkover looking east.

s 2 ﬁ" L g
P S, s >
e oy A % o

Plate 3 Café’s and comercial properties on Plate 4 Café’s and commercial properties on
the Esplanade. Queen’s Drive Road.
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There were numerous drainage points in the sea wall, presumed to be for surface runoff from the
pavement onto the beach (Plate 5 and Plate 6). The eastern 700 m section of the road (Queen's Drive)
provides a parking facility. There are vegetated sloping cliffs to the north of this section. To the west of
that 700 m section, there is a large car park (Queens Drive Echelon Car Park: SY 01229 79980). Across
the road to the west of the carpark is The Maer Local Nature Reserve which contains remnant sand
dune habitats as well as green spaces and playing fields to the north (Plate 7). There are a number of
South West Water structures in The Maer, such as a network manhole (Plate 8). The Littleham Brook
(not visible) is piped under The Maer from Maer Bridge to the sea at Maer Rocks. This Brook is four
and a half kilometres long and flows southwest from Littleham Village.

Plate 5 Example of the drainage outflls that Plate 6 Examle of the drainage outfalls that
are located in the sea wall. are located in the sea wall.

Plate 7 T Maer Local Nature Reserve looking
towards the west.

Prepared for: East Devon District Council AECOM
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3. Waterbody Baseline Data

The first stage of the WFD assessment process is to collect the relevant data on the status of the scoped
in waterbodies within the study area. This stage also involves identifying if there are any internationally
protected sites that could be impacted by the Leading Options and any planned waterbody measures.

WFD Waterbodies

There are two coastal or transitional waterbodies within the study area, these are both within the South
West TraC Management Catchment:

e  The Exe Estuary transitional waterbody (WFD ID GB510804505600) and;
e Lyme Bay West Coastal Waterbody (WFD ID GB650806420000).

There are six surface waterbodies which have been considered in this assessment, within the Zone of
Influence (Table 3-1).

Table 3-1 Surface WFD Waterbodies considered in the assessment

Management / Distance

Waterbody WFD ID Hyd.romo.rphologlcal Operation from study
Name designation
catchments area (km)
The Exe Devon East / Exe
(Creedy to GB108045009040 Heavily modified Main 13.23
Estuary)
. e Devon East /
Kenn GB108045009010 ot designated artificial or o oy o n g West 4,92
waterbody heavily modified Exe
. i Devon East /
Alphin Brook  GB108045009020 Ot designated artificial or - 4 h 4 \west 472
heavily modified
Exe
Polly Brook GB108045008980 Not qe3|gnaF§d artificial or Devon East / Clyst 596
heavily modified and Culm
North Brook 546045009050 Heavily modified Devon Bast/Exe 44 49
(East Devon) Main
Lower Clyst  GB108045008750 Heavily modified Devon East/Clyst 7 7

and Culm

All of the WFD surface waterbodies are immediately upstream of the Exe Estuary WFD waterbody
which have been noted above. The zone of influence was set for the screening, which was the study
area, plus (for surface waters) one water body upstream and downstream of the study area. This has
been considered in order to identify water bodies that are potentially hydrologically connected to the
Options and potential works associated with the Options that could cause direct or indirect impacts.

An initial review of the potential impact pathways from the leading options was undertaken to determine
which of the waterbodies and related WFD objectives could potentially be affected by the Options. This
review concluded that the surface waterbodies could be scoped out of the assessment as the
management policies proposed will not impact on these waterbodies. It is not anticipated that any of
the proposed works will interact with these surface waterbodies, given the distance and dilution /
dispersal potential in the coastal and transitional waterbodies and therefore any potential impacts to the
WEFD objectives at these waterbodies has been ruled out. Therefore, these waterbodies have been
screened out and will therefore not be considered further in this WFD assessment (see Section 5).

AECOM
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There is one groundwater body within the study area, the Central Devon and Exe — Aylesbeare
Mudstone waterbody (WFD ID GB40802G801800). The review was undertaken on the groundwater
body and concluded that it is scoped into the assessment as the management options proposed have
capacity to impact the groundwater bodies in the area as defences may intercept groundwater levels.
Further details regarding the screening of groundwater bodies is provided in Section 5. There are,
however, no Source Protection Zones (SPZ) defined within study area, the closest of which is located
5 km away from the study area.

Each of the waterbodies described above are shown on Figure 3-1. Those screened in are described
in the following sections.

WFD Coastal Cycle 3 - Lyme Bay West
WFD Transitional Cycle 3 - Exe

WFD River Cycle 3

[T Alphin Brook

[ Exe (Creedy to Estuary)

[1 Kenn

[ Lower Clyst

[T North Brook (East Devon)

[ Polly Brook

© OpenStreetMap Contributors

Figure 3-1 Water Framework Directive Waterbodies relevant to the study area (© Open Street
Map Contributors)

Exe Transitional Waterbody

The Exe Estuary (WFD ID GB510804505600) is a transitional waterbody of 18.3 km? located in Devon
on the south-west coast of England. The estuary starts immediately south of the city of Exeter and
extends approximately 12 km before discharging into Lyme Bay west at Exmouth.

The main rivers that drain into the Exe Estuary are the River Exe and River Clyst, smaller streams also
drain into the estuary including Alphin Brook, Kenn, North Brook and Polly Brook. The alluvial deposits
deposited here have created a flat floodplain, saltmarshes and mudflats.

The estuary is also designated as a Special Protection Area (SPA), a Site of Special Scientific Interest
(SSSI), Ramsar and Groundwater Dependent Terrestrial Ecosystem (GWDTE).

The WFD waterbody also includes the entirety of Exmouth Beach stretching east to Orcombe Point.

There is potential for this waterbody to be affected by the Leading Options due to the proximity of works
and construction of new sea defences within the waterbody.

Prepared for: East Devon District Council AECOM
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Lyme Bay West Coastal Waterbody

Lyme Bay West (WFD ID GB650806420000) is a coastal water of approximately 137 km?2 located of the
south coast of Devon. The waterbody spans the length of coast between Dartmouth in the West to
Seaton in the east. Directly upstream of the waterbody is the Exe Estuary, many other water bodies
also drain into the coastal waterbody including the River Otter, River Sid, River Teign, Branscombe
Stream and Dawlish Water. There is the potential for this waterbody to be impacted due to the proposed
work within close proximity immediately upstream at the Exe Estuary within all the Management Units.
Proposed works have the potential to cause temporary or long-term impacts to the coastal waterbody.

Central Devon and Exe — Aylesbeare Mudstone Groundwater
body

The Central Devon and Exe — Aylesbeare Mudstone (GB40802G801800) is a groundwater waterbody
of approximately 909.4 km?2located in Central Devon extending from Exmoor National Park to the south
coast of Devon. There is potential for this waterbody to be affected due to the hydraulic connectivity
between where the Leading Options are located (primarily superficial deposits of tidal flats and sands)
and the waterbody as well as excavations in some of the Leading Options interventions.

Waterbody Status

The WFD waterbody status under cycle 3 (2019) is summarised in Table 3-2 and Table 3-3 below for
the waterbodies which may be affected by the Leading Options, along with the breakdown of ecological
and chemical Status that relate to each waterbody.

Table 3-2 WFD status under cycle 3 (2022) for surface waterbodies within the study area

Parameter Exe (Estuary) Lyme Bay West
Waterbody Type Transitional Coastal Water

WFD ID GB510804505600 GB650806420000
Hydro-morphological Status  Heavily modified Not designated artificial or heavily modified
Current Ecological Status Moderate Moderate

Biological Quality Moderate Moderate

Chemical Quality Fail (2019) Fail (2019)
Physio-chemical Quality Moderate High

Acid neutralising capacity N/A NA

Ammonia High (Un-ionised) NA

Phosphate NA NA

Temperature N/A NA

pH N/A NA

Biochemical oxygen demand N/A NA

Dissolved inorganic nitrogen Moderate N/A

Dissolved oxygen High High

Management Unit MU1E, MU1, MU2, MU3 MU1E, MU1, MU2, MU3
Leading Option NOLA, LOLA, Do Minimum  NOLA, LOLA, Do Minimum

Table 3-3 WFD status under cycle 3 (2022) for groundwater bodies within the study area

Parameter Status / Summary

Water Body ID GB40802G801800

Water Body Type Central Devon and Exe - Aylesbeare Mudstone
Water Body Area Ground Water Body

Overall Status Poor

Quantitative Good

Quantitative Status Elements Good

Prepared for: East Devon District Council AECOM
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Parameter Status / Summary
Quantitative Saline Intrusion Good
Quantitative Water Balance Good
Quantitative GWDTEs test Good

Quantitative Dependent Surface Water Body Status Good

Chemical Poor
Chemical Status Elements Poor
Chemical Drinking Water Protected Area Poor
General Chemical Test Poor
Chemical GWDTEs test Good

Chemical Dependent Surface Water Body Status Good

Chemical Saline Intrusion Good

Prevent and Limit Objective Active

The potentially affected waterbodies considered in Table 3-2 are all failing waterbodies with respect to
chemical status, the South West River Basin Management Plan (RBMP) (Ref 12) has set a series of
measures for failing waterbodies to bring them up to Good Potential / Status.

Definition of WFD features and issues

Reasons for Not Achieving Good (RNAGSs) for the waterbodies have been reviewed. All waterbodies in
Cycle 3 have failed their Chemical status due to a changing method and in increased evidence base.
These have subsequently been left out of reasons below unless it is the only reason stated for each
waterbody. The RNAGs and sectors contributing to the waterbodies are described in Table 3-4, as well
as the Biological Quality Elements (BQE) and the waterbody classification and environmental
objectives.

Table 3-4 Features and issues to consider within the Study Area
Waterbody classification

Waterbody BQE RNAGs and environmental
objectives

Diffuse source pollution: a total of three
pressures contributing to this issue
have been identified. All are under the
Agriculture and rural land management
sector to which the activities
contributing are poor soil, nutrient and

livestock management. Moderate with objective to

Dissolved Inorganic achieve Moderate by 2015
Nitrogen . ) due to disproportionate
Exe Point source pollution from o expense and burdens.
. wastewater. The sectors contributing
Transitional

this issue is the Water Industry and
Water body Urban and transport. The activities
related to this issue are to be
continuous sewage discharge and
private sewage treatment.

Moderate with objective to
Physical modification: one pressure achieve Good by 2027,
Angiosperms contributes to this under the Urban and low confidence due to
transport sector, specifically Railways. disproportionate expense
and burdens

Polybrominated Moderate with the

diphenyl ethers Measures delivered to address reason, e

Lyme Bay West L I, objective of Moderate by
mercury and its awaiting recovery and suspect data. 2015 as Good status is
compounds,

Prepared for: East Devon District Council AECOM
14



Exmouth Beach Management Plan Update Project number: 60717806

Waterbody classification

Waterbody BQE RNAGs and environmental
objectives
Macrophytes and prevented by Artificial /
Phytobenthos HMWB designated use.

Diffuse source pollution: a total of two
pressure contributing to this issue have

Central Devon been identified. All are under the

and Exe - Chemical Drinking !
Aylesbeare Water Protected Area Agrlcultureﬁng r#ral Ia'n(':i'management Good by 2015
Mudstone sector to which the activities

contributing are poor nutrient and
livestock management.

Designated Sites

Where there are sites protected under other European Union (EU) legislation (such as the Birds or
Habitats Directives, Shellfish Waters Directive and others), the WFD aims for compliance with any
relevant standards or objectives for these sites. Where a site is protected under another EU Directive,
and the targets set by the WFD would be insufficient to meet the objectives of the other relevant
environmental Directive, the more stringent targets would apply.

Nationally and Locally Designated Sites

The Leading Options study area overlaps with SAC, SPA, SSSI, and Ramsar sites. The environmentally
designated sites which could potentially be affected by the Leading Options and connected to the water
environment and WFD are described in Table 3-5. Figure 1-2 in Section 1 show their locations.

Invasive Non-Native Species (INNS)

There are no reports of INNS being present within the BMP study area. However, ecological surveys
will be undertaken to support the next stage of the Habitats Regulations Assessment (HRA) which will
need to include the potential identification of INNS, as outlined in the Action Plan section of the BMP
Update report.

Prepared for: East Devon District Council AECOM
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Table 3-5 Condition of Designated Areas that could be affected by the Leading Options

Designation Sites Condition / Status Designated for...

The Exe Estuary extends 10 km south from Exeter to the open sea at Dawlish Warren. It forms a partially
enclosed tidal area comprising the waters, foreshore, low-lying land, three saltmarshes and an unusual
double spit across the mouth of the estuary, and the sand dunes of Dawlish Warren. The site qualifies
under the following aspects of the Ramsar Convention:

e Criterion 5: A wetland should be considered internationally important if it reqularly supports 20,000 or

Ramsar Exe Estuary  Designated more waterbirds (20263 waterfowl (5 year peak mean 1998/99-2002/2003)).
¢ Criterion 6: A wetland should be considered internationally important if it regularly supports 1% of the
individuals in a population of one species or subspecies of waterbird (Dark-bellied brent goose,
Branta Bernicla bernicla, 1509 individuals, representing an average of 1.5% of the GB population (5
year peak mean 1998/9-2002/3)
Annex | habitats that are a primary reason for selection of this site:
e 2190 Humid dune slacks - Dawlish Warren is a large sand spit with a dune system. The humid dune
Special Area of Conservation Dawlish Grade A/B/C slacks support a population of the Annex Il species 1395 petalwort Petalophyllum ralfsii for which the
(SAC) Warren racge site is also selected
e 2120 "Shifting dunes along the shoreline with Ammophila arenaria (""white dunes™)"
e 2130 "Fixed coastal dunes with herbaceous vegetation (""grey dunes™)" * priority feature
The Exe Estuary Special Protection Area (SPA) is located in Devon on the English south coast. The site
extends 10 km south from Exeter to the open sea at Dawlish Warren. Species that are a primary reason
for selection of this site:
e A675 Branta bernicla bernicla
e AB672 Calidris alpina alpina
Special Protection Area (SPA) Exe Estuary  Grade B

¢ A130 Haematopus ostralegus
e A616 Limosa limosa islandica
¢ A141 Pluvialis squatarola

e AO007 Podiceps auratus

e A132 Recurvirostra avosetta

Favourable (70.98%)

Site of Special Scientific Interest Unfavourable — A 2190 ha site designated for its ‘Mixed’ interest. Since 1986 the Exe Estuary has been designated as a
(SSSI) P Exe Estuary  Recovering (3.36%) Site of Special Scientific Interest (SSSI) in recognition of its international importance for wintering
Unfavourable — wildfowl and waders, its rare plant species on Exminster Marshes.
Declining (25.66%)
Prepared for: East Devon District Council AECOM
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Designation Sites Condition / Status Designated for...
Unfavourable — No . . a1 L . T C
. 0 A 181 ha site designated for its ‘Mixed’ interest. This site consists of a large sand-spit with adjoining tidal
Dawlish change (53.03%) . . . . -
land at the mouth of the Exe Estuary, an area of international importance for several species of wildfowl
Warren Unfavourable — and wading birds
Declining (46.97%) '
Favourable (26.54%)
Unfavourable — . . . . C . . .
. . . A six (6) ha site designated for its Geological interest. Dawlish Cliffs show continuous exposures of
0,
Dawlish Cliffs  Recovering (19.32%) interbedded Aeolian sands and water-laid, breccia-filled, fluvial channels of Permian age.
Unfavourable —
Declining (54.14%)
The Maer Designated The Maer Local Nature Reserve is an area of sand dunes located on the shorefront of Exmouth.
\E/)VaW“Sh Designated Dawlish Warren Local Nature Reserve located at the mouth of the Exe Estuary opposite Exmouth.
Local Nature Reserve (LNR) arren
Exmouth Designated Exmouth Local Nature Reserve is an area of the Exe Estuary composed of tidal sand and mudflats.

Prepared for: East Devon District Council
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Designated Shellfish Waters

The study area crosses designated Shellfish Waters Directive areas, as shown in Figure 1-3 in Section
1 and listed in Table 3-6. The WFD requires all protected shellfish areas to comply with their individual
standards. The Shellfish Waters Directive (2006/113/EC) requires compliance with mandatory
standards for parameters including dissolved oxygen, suspended solids, metals and other
contaminants. In terms of the designated harvesting area, the EC Regulation 853/2004 (which replaces
the EU Shellfish Harvesting Directive 91/492/EC) aims to protect consumers of foods including shellfish
and is implemented in England by the Food Hygiene (England) Regulations 2006.

Table 3-6 Shellfish Protected Waters within the Study Area

Site Name Waterbodies classified by this site Cycle 3 Classification Items
Exe Estuary Exe Transitional Waterbody Good

Outer Exe Exe Transitional Waterbody Good

Sandy Bay Lyme Bay West Coastal Waterbody Not monitored

Lyme Bay (West) Lyme Bay West Coastal Waterbody Not monitored

Designated Bathing Waters

There are three designated bathing waters within the study area, as shown on Figure 1-3 in Section 1
and listed below in Table 3-7.

Table 3-7 Designated Bathing Waters (Ref 15)

Site Name Waterbodies classified by this site Classification
Dawlish Warren Exe Transitional Waterbody Excellent
Exmouth Exe Transitional Waterbody Excellent
Sandy Bay Lyme Bay West Coastal Waterbody Sufficient
GWDTE

Groundwater Dependent Terrestrial Ecosystems (GWDTEs) are a category of wetlands that are
understood to be dependent on groundwater, such as deriving their water supply primarily from
groundwater rather than rain and surface water. Excavation of soil and bedrock within the vicinity of a
GWDTE may cause disruption to groundwater flow and supply which in turn may impact critical
GWDTEs.

There are two GWDTESs within the study area: The Exe Estuary SSSI and Dawlish Warren SSSI. These
are both underlain by one bedeck geology of the Dawlish Sandstone Formation. The superficial deposits
vary across the two sites. The Exe Estuary is primarily laid upon tidal flat deposits of sand and gravel.
At the mouths of the rivers that discharge into the estuary are also alluvium deposits. The spit at Dawlish
Warren is underlain by blow sand and the wetland that is created behind it is underlain by tidal flat
deposits of clay, silt, sand and gravel.

Both of these are underlain by a Secondary A Bedrock Aquifer that are considered to be permeable
layers of strata that can support local water supplies and provide base flow to rivers. In terms of
Superficial Drift Aquifers the Exe Estuary is primarily underlain by a Secondary A aquifer towards its
southern reaches and a Secondary (undifferentiated) aquifer in the northern extents which are defined
as having variable rock characteristics that have minor value. Dawlish Warren follows the same pattern
with the southern extents being underlain by a Secondary A Superficial Drift Aquifer and the northern
wetland area being underlain by Secondary (undifferentiated) deposits.

Prepared for: East Devon District Council AECOM
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Salmonid River

The Leading Options have potential to impact upon migration routes for fish species. The River Exe is
considered to be a salmonid river due to the presence of Atlantic salmon (salmon salar) which migrate
to and from the River Exe through the Exe transitional waterbody to sea.

Prepared for: East Devon District Council AECOM
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4. Proposed Leading Options and
Works

Section Overview

The aim of this stage of the assessment is to collect information on the proposed Leading Options. The
option appraisal has been undertaken for the Leading Options for the BMP frontage across four
Management Units, of which a map showing the MUs locations is provided in Figure 1-1. The Short List
was grouped into three overarching Strategic Approaches:

e Hold the Line with Hard Defences
e Hold Line with Beach Management
e Managed Realignment.

The Exmouth Beach Management Plan Update Leading Options Report (Ref 17) provides further
details of the development of the appraisal of these approaches. The Leading Options selected from
the appraisal process are:

¢ National Economic Leading Option (NELO): Seawall Encasement with Setback Floodwall option

e  Local Aspirational Leading Options(s) (LALO): Timber Groynes with Beach Nourishment or Rock
Fishtail Groynes with Beach Nourishment

e  Backup Option: Do minimum.

National Economic Leading Option: Seawall Encasement
with Setback Floodwall option

The economic appraisal of options has identified the Seawall Encasement with Setback Floodwall
option as the NELO. Whilst this option is expected to significantly reduce the erosion risk and risk of
flooding in the future, this option will not achieve all of the aspirations and wider objectives for the
frontage. For example, the option will do little to control the beach levels in the future and therefore the
beach could be vulnerable to further erosion, particularly with sea level rise. This could lead to an impact
to the amenity value of the beach and threaten tourism in the area. The details of the NELO interventions
are detailed below, these will all occur with this option.

Seawall Encasement

The NELO would involve constructing a new retaining seawall directly in front of and encasing the
existing seawall in MUs 1-3. The structure would be designed to retain the existing seawall and land
behind and there would be no reliance on the existing structure for defence performance.

Sheet Pilling Toe Protection
The NELO would involve installing buried sheet pile toe protection and a concrete apron to the seawall
(MU 1-3) to reduce the risk of undermining and collapse.

Setback Floodwall

The NELO would also involve constructing a setback floodwall across the two key flood pathways to
properties at risk in MUs 1 and 2. It has been assumed that the setback wall will be delivered in two
phases, the first phase constructed in year 10 to deliver a 2074 200yr Standard of Protection (SoP)
(approximately 360 m long) and the second phase constructed in year 50 to deliver a 2124 200yr SoP
(approximately 260 m long).

Local Aspirational Leading Options

It is recognised that the NELO (Seawall Toe Protection with Setback Floodwall) may not achieve all of
the social and environmental aspirations for the frontage and therefore a wider appraisal of the options
has been undertaken with the view to identifying a LALO.

Prepared for: East Devon District Council AECOM
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An initial list of LALO options was identified, however after a Stakeholder Engagement Workshop, the
Breakwaters with Beach Nourishment option was scoped out due to safety concerns and significant
changes in beach character from the local community and key stakeholders. Therefore, the two options
recommended are:

e  Timber Groynes with Beach Nourishment; or
e  Rock Fishtail Groynes with Beach Nourishment.

Each of the options are detailed further below, these would be independent of one another.

LALO Option 1 Timber Groynes

For the timber groyne approach, for costing purposes it has been assumed that 11 new groynes would
be constructed along the Maer frontage, each approximately 80 m long with 90 m spacing. This is a
similar structure size to the existing groynes at Queens Drive East.

LALO Option 2 Rock Fishtail Groynes

For the rock fishtail groyne approach, for costing purposes it has been assumed that 8 new groynes
would be constructed along the Maer frontage, each approximately 80 m long plus 2 x 20 m fishtails at
the seaward end. It has been assumed that the groynes would be spaced 120 m apart (more than the
timber groynes) as the structures would be expected to have a greater influence on cross shore
transport so wider spacing may be achievable.

LALO Option 1 and 2 Beach Nourishment

The volume of beach nourishment for both groyne approaches has been assumed to be approximately
200,000 m3. This volume has been derived by calculating the additional volume needed at the Maer
frontage to create the same beach cross sectional profile as is currently observed at Queens Drive
East. Further refinement and more detailed beach design calculations would be required should this
option be taken forward.

Backup Option

Do Minimum

The Do Minimum option would involve ongoing small-scale repair and maintenance to the existing
seawall and groynes with the aim of extending the service life of these assets for as long as possible.
This approach is similar to the existing management approach for the frontage and therefore represents
a continuation of the ‘status quo’. Approximately 60% of the seawall (by length) is currently in either a
fair or poor condition and therefore with this option it has been assumed that the existing wall would
only be able to last another 20 years maximum.

Summary of Leading Options

The leading NELO and LALOs are summarised and described in Table 4-1 below. Figures of the
Leading Options are detailed in Appendix A.

Table 4-1 Leading options considered in this assessment

Option Management Unit Description

NELO MU1, MU2, MU3 Seawall Encasement and Sheet Toe Protection with
Setback Floodwall

LALO MU1, MU2 Timber Groynes with Beach Nourishment or Rock Fishtail
Groynes with Beach Nourishment

Do Minimum MU1, MU2, MU3 Do Minimum
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5. WFD Screening

Section Overview

The purpose of the WFD screening stage (as outlined in PINS Advice Note 18) is to identify a zone of
influence of the Leading Options and to determine whether that influence has the potential to adversely
impact upon WFD water body receptors; this approach has been taken in this assessment and is
outlined in this section.

The zone of influence was set for the screening, which was the study area, plus (for surface waters)
one water body upstream and downstream of the study area. This has been considered in order to
identify water bodies that are potentially hydrologically connected to the Leading Options and potential
works associated with the Leading Options that could cause direct impacts.

The screening stage also identifies specific activities of the Leading Options that could affect receptor
water bodies’ WFD status and carries them forward to subsequent stages of the assessment process.
Justification is provided where water body receptors are screened out and are not carried forward
through the assessment. Water bodies or activities screened ‘out’ of the assessment are therefore not
considered further at the impact assessment stage.

Screening of WFD Waterbodies

The Leading Options interact with a number of WFD waterbodies. WFD Screening of these water bodies
is provided in Table 5-1 (also discussed in Section 2). Other surface water features, such as smaller
tributaries, that may be impacted by the Leading Options are considered in this assessment in the
context of the wider WFD waterbody catchments.

Table 5-1 Screening of WFD Water Bodies Potentially Impacted by the Leading Options

Waterbody

Water Body ID Screening Outcome Justification
Type

These waterbodies may be directly or indirectly
Transitional  Exe Estuary In impacted by the Strategy due to a range of
activities that would interact with the waterbodies
during construction, operation, and
decommissioning phases of the Strategy. It is
Coastal Lyme Bay West considered that there is potential to impact on
Water Coastal Waterbody WFD element status for these waterbodies and

so are screened into the assessment.

The Exe (Creedy to

Estuary) Out

River

A review of the fluvial waterbodies concluded that
River Kenn Waterbody Out they could be scoped out of the assessment as
no proposed components of the Leading Options

River Alphin Brook Out will interact directly or indirectly with these

River Polly Book Out waterbodies given the dilution / dispersal
potential of the estuary and the distance between

River North Brook Out the estuary and the waterbodies outlet (>3km).

River Lower Clyst Out

There is potential for this waterbody to be
Central Devon and affected due to the hydraulic connectivity
Groundwater between where the Leading Options are located
Exe — Aylesbeare In L . - ;
Body (primarily superficial deposits of tidal flats and
Mudstone waterbody .
sands) and the waterbody as well as excavations
in some of the Leading Options interventions.
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Screening of Activities

As described in Section 1: Background, the Leading Options are comprised of a number of activities
that present a potential risk to the WFD status of water bodies. These components and activities are
listed in Table 5-2 together with a screening assessment.

In terms of the preliminary assessment of deterioration, there are certain activities that are considered
by the EA not to require assessment as they are unlikely to cause deterioration or result in a waterbody
failing to achieve WFD status / potential objectives. These activities include:

A self-service licence activity;
Maintaining pumps at pumping stations;

Removing blockages or obstacles like litter or debris within 10 of an existing structure to maintain
flow;

Replacing or removing existing pipes, cables or services crossing over a water body — but not
including any new structure or supports, or new bed or bank reinforcement;

‘Over water’ replacement or repairs to, for example bridge, pier and jetty surfaces — if you minimise
bank or bed disturbance;

Re-pointing (block work structures);

Void filling (‘solid structures’);

Re-positioning (rock or rubble or block work structures);
Replacing elements (not whole structure);

Re-facing;

Skimming / covering;

Vermin control;

Temporary flood defences;

Beach re-profiling; and

Beach recycling.

Prepared for: East Devon District Council AECOM
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Table 5-2 Screening of the Leading Options development activities against WFD quality elements

Option  Activity Waterbodies Affected Screening Outcome
Seawall encasement: construction of ~ Exe Estuary (TraC), Screen in - material excavation, operation of plant and machinery has the potential to impact of
reinforced concrete encasement new  Lyme Bay West Coastal surface water quality and hydro-morphology elements. Potential for increased footprint of
retaining sea wall Waterbody defences which has the potential to impact WFD waterbodies.
Exe Estuary (TraC), . . . . . . .
Construction of setback floodwall Lyme Bay West Coastal z::;ft-;ir; Tvater:atj;il excavation, operation of plant and machinery has the potential to impact on
NELO Waterbody qualty.
Exe Estuary (TraC),
Lyme Bay West Coastal Screen in — material excavation, operation of plant and machinery has the potential to impact of
- . Waterbody, surface water quality, hydro-morphology elements and groundwater. Sediment mobilised by piling
h I o . .
Sheet piling toe protection Central Devon and Exe — activities have the capacity to affect both surface and groundwater bodies.
Aylesbeare Mudstone waterbody
(Groundwater)
Exe Estuary (TraC), Screen in - material excavation, operation of plant and machinery has the potential to impact of
Timber groyne construction Lyme Bay West Coastal surface water quality and hydro-morphology elements. Potential for increased footprint of
Waterbody defences which has the potential to impact WFD waterbodies.
Exe Estuary (TraC), Screen in - material excavation, operation of plant and machinery has the potential to impact of
LALO Rock fishtail groyne construction Lyme Bay West Coastal surface water quality and hydro-morphology elements. Potential for increased footprint of
Waterbody defences which has the potential to impact WFD waterbodies.
Exe Estuary (TraC),
Beach nourishment Lyme Bay West Coastal Screened in — beach material used in beach nourishment may impact on morphology elements
Waterbody
Backup  Small scale patch and repair Exe Estuary (TraC), Lyme Bay Screened out — will cause no permanent change to any waterbody, surface water quality or
option maintenance of defences West Coastal Waterbody biology elements and are activities that the EA classify as ‘low risk’.

Prepared for: East Devon District Council
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6. WFD Scoping

Overview

The WFD scoping stage, as outlined in PINS Advice Note 18 (Ref 4), defines the level of detail required
for further WFD assessment. This includes identifying risks to the WFD receptors and their quality
elements (e.g. biological, physico-chemical, and hydro-morphological) from the Strategy’s activities.

The coastal, transitional and ground waterbodies screened in, have the potential to be impacted by the
Leading Options and relevant data has been collected for them. This involves identifying the Biological
Quality Elements (BQE) within the waterbodies. Morphological and water quality changes have been
screened in as there is potential for minor or temporary construction impacts to the morphological
regime or the water quality.

Coastal Waterbodies

The scoping of the Leading Options activities against key WFD quality elements for coastal waters are
summarised in Table 6-1 below.

Table 6-1 WFD scoping of the Leading Options activities against WFD quality elements for
Coastal Waters

WFD Quality Element Potential Scoping Outcome Reasoning
Risk to
Receptor
(Yes / No)
Biological Quality
Elements
Invertebrates Yes Scoped in — Benthic / macro invertebrates that inhabit the
coastal fringe will be sensitive to changes in their habitat
structure, such as changes in the plant (macroalgae and
macrophyte) communities. Changes to plant communities,
through changes in current velocity, abrasion / sediment
dynamics or salinity levels as discussed above, could impact on
the invertebrates living within the plant communities.
Benthic / macro invertebrates could also be directly affected by
such changes as well as any changes in the defence footprint
and the beach water table. These impacts will be explored in
greater detail at scheme level.
Phytoplankton No Scoped out — Phytoplankton are photosynthetic organisms that

live free-floating within the water column. They are included as
a BQE as they are an indicator organism for the levels of
nutrients within the water. Seasonal changes that result in algae
blooms during March to May and a second smaller peak
between August and October (in temperate altitudes) are
thought to be largely driven by anthropogenic influences such
as nutrient rich runoff near outfalls from rivers, agriculture runoff
or coastal sewage treatment works. Changes in phytoplankton
populations therefore usually occur on a large spatial scale and
it is unlikely that localised changes to water depth, turbidity and
thermal regime (linked to water depth in this case) could result
in community changes in the immediate and sheltered coastal
fringe. Therefore, it is not considered that the Leading Options
will impact on phytoplankton significantly at the waterbody level,
thus this BQE will not be considered any further.

Physico-chemical Quality
Elements

Dissolved oxygen No Scoped out — hydrographic and geomorphic processes could
influence dissolved oxygen by increasing turbidity thus affecting

Prepared for: East Devon District Council



Exmouth Beach Management Plan Update

WFD Quality Element Potential
Risk to
Receptor
(Yes / No)
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Scoping Outcome Reasoning

oxygenating plants within coastal waters, however, would only
occur temporarily within a local area as further impacts would
be diluted throughout the waterbody.

Hydro-morphological Quality Elements

Iron No

Scoped out — it is unlikely that any activity type will result in
significant changes in iron at the waterbody level due to the
dilution and dispersion potential of the waterbody and is
therefore not considered any further.

Hydro-morphological Quality Elements

Morphology Yes

Screened in - construction and refurbishment of coastal
structures could impact erosion and accretion within coastal
waters.

Transitional Waterbodies

The scoping of the Leading Options activities against key WFD quality elements for transitional waters

are summarised in below.

Table 6-2 WFD scoping of the Leading Options activities against WFD quality elements for

Transitional Waters

Potential Risk to
WFD Quality Element Receptor
(Yes / No)

Scoping Outcome Reasoning

Biological Quality Elements

Angiosperms Yes

Scoped in - Angiosperms are seagrasses and are used to define
the ecological status of transitional and coastal water bodies.
They are included as a BQE as they are sensitive to human
activities and can therefore be used for monitoring. Seagrasses
are sensitive to anthropogenic activities such as hydro-
morphological changes that affect bed structure and sediment
mobilisation therefore could be directly affected by changes in
defence footprint, beach water table and material

excavation / movement. Scoped in due to potential impacts to
angiosperms within transitional waters due to changes in
abrasion / sediment dynamics may affect light, salinity or bed
levels affecting seagrass communities.

Fish Yes

Scoped in - There is a significant watercourse, the river Exe,
which flows into the transitional and coastal waterbodies into the
study area, which is important salmonid fisheries and are
designated as such under the Freshwater Fisheries Directive
(Ref 14). It is therefore considered to be appropriate to assess
the possible impacts of the Leading Options on migration routes
for fish. There could be some localised impacts on fish
communities from changing sediment patterns (movements,
quantities, type and changing current patterns influencing fish
habitat), which will therefore be assessed further.

Invertebrates Yes

Scoped in - Potential impacts to invertebrates due to changes in
current velocity, abrasion / sediment dynamics may affect light or
salinity levels affecting benthic invertebrate communities.

Macroalgae No

Prepared for: East Devon District Council

Scoped out - Macroalgae are photosynthetic, nonvascular plants
commonly known as seaweeds. Seaweeds are adapted to the
present conditions along the coastline and will therefore be
susceptible to changes in current velocity, abrasion / sediment
dynamics or salinity levels. However, it is unlikely that any activity
type will result in any significant changes at the waterbody level
and the Leading Options activities are therefore not considered
any further with respect to potential impacts to macroalgae.
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Scoping Outcome Reasoning

(Yes / No)
Scoped out — Changes in phytoplankton populations usually
occur on a large spatial scale and it is unlikely that localised
changes to water depth, turbidity, and thermal regime (linked to
Phytoplankton No water depth in this case) would result in community changes in

the immediate and sheltered coastal fringe. Therefore, it is not
considered that the leading Strategy options will impact on
phytoplankton significantly at the waterbody level, thus this BQE
will not be considered any further.

Physico-chemical Quality Elements

Dissolved inorganic

Scoped out — Excavation of sediments for construction activities
could result in increased suspended solids concentration in the
transitional waters and thus increased dissolved inorganic
nitrogen concentrations, however, this would only occur

nitrogen No temporarily within a local area, and due to the scale of works any
further impacts would be diluted through the waterbody. Any
proposed works would not introduce new sources of DIN hence
impacts are assumed to be temporary.
Scoped in — hydrographic and geomorphic processes could

Dissolved oxygen Yes influence dissolved oxygen by increasing turbidity thus affecting
oxygenating plants within transitional waters.

Specific Pollutants

Arsenic

Chromium (V1) Scoped out — it is unlikely that any activity type will result in

Copper significant changes at the waterbody level due to the dilution and

I No dispersion potential of the waterbody and best-practice

ron

Un-ionised ammonia

Zinc

construction methodologies, and is therefore not considered any
further with respect to specific pollutants.

Hydro-morphological Quality Elements

Hydrological regime Yes

Groundwater bodies

Scoped in — coastal structures may impact the hydrological
regime by impacting flows and currents within the transitional
environment.

The scoping of the Leading Options activities against key WFD quality elements for groundwater bodies

are summarised in below.

Table 6-3 WFD scoping of the Leading Options activities against WFD quality elements for

Groundwater bodies

Potential Risk to

WFD Quality Element Receptor
(Yes / No)

Scoping Outcome Reasoning

Groundwater Quality Elements

Quantitative Elements Yes

Scoped in - There are potential impacts from groundwater
conditions causing water resource loss at excavations for toe
protection piling

Chemical Elements Yes

Prepared for: East Devon District Council

Scoped in — Piling activities could create pathways for
contaminants near the surface to the underlying groundwater
body. Furthermore, wherever construction works are undertaken,
there is potential for spillages or leakages of oil, fuel or other
liquid chemicals to contaminate the ground, and subsequently
leach into underlying groundwater causing pollution and
potentially making the water unfit for use. The risk is likely to be
significant in locations where there is naturally high groundwater
and abstractions.
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7. Preliminary WFD Assessment

Section Overview

The aim of this stage is to assess the Leading Options and determine if further assessment is required
due to the options having potential impacts on the WFD objectives. Ifitis envisaged that no deterioration
will occur across any of the WFD quality elements as a result of the leading options and that they will
not prevent the waterbody from meeting its status or potential objectives, then no further WFD
compliance assessment is required. The following step by step process is used in the following
preliminary assessment for each of the Leading Options.

Assessment of deterioration

National Economic Leading Option

Seawall encasement

The NELO includes encasement/ raising of the existing seawall in MUs 1 -3. This option requires further
assessment due to the risks of new / higher defences and changes to drainage impacting upon hydro-
morphology and BQE within waterbodies.

Setback floodwall
The NELO also includes a setback floodwall across two key flood pathways that is supported by the
seawall encasement. This option requires further assessment due to the risks to water quality from
construction activities.

Sheet toe piling

To support the seawall encasement, sheet pilling toe protection has been selected for the NELO to
reduce the risk of undermining and collapse. This option requires further assessment due to the risks
to water quality and resources to ground waterbodies.

Sensitive Habitats

This option sits adjacent / within the Exe Estuary Ramsar / SPA/ SSSI / GWDTE and The Maer LNR.
There are potential temporary water quality issues associated with this option due to the mobilisation
of sediments which has potential to impact on these habitats. Typically, the construction of new setback
flood defences may result in coastal squeeze (such as within the Maer designated site), however the
setback flood wall is designed to be constructed between the existing sea wall and already existing
urban areas, therefore not reducing habitat migration and will therefore not require further detailed
assessment.

Local Aspirational Leading Options
Option 1 timber and Option 2 rock fishtail groynes

The LALO includes undertaking either timber or rock fishtail groynes. Construction of groynes requires
further assessment due to the risks of new defences and changes to estuarine currents impacting upon
hydro-morphology and BQE within surface waterbodies.

Option 1 and 2 Beach nourishment

The LALO includes undertaking beach nourishment scheme alongside the construction of either timber
or rock fishtail groynes. This option requires further assessment due to beach nourishment having the
potential to cause temporary water quality issues due to the mobilisation of sediments, and potential
impacts on hydro-morphology associated with the potential for alterations to the beach particle sizes.

Sensitive Habitats

This option sits adjacent / within the Exe Estuary Ramsar / SPA / SSSI and The Maer LNR. There are
potential temporary water quality issues associated with this option due to the mobilisation of sediments
which has potential to impact on these habitats.

Prepared for: East Devon District Council
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Backup Option

Assessment of deterioration

The Do Minimum option would involve ongoing small-scale repair and maintenance to the existing
seawall and groynes with the aim of extending the service life of these assets for as long as possible.
Refurbishing existing defences (such as groynes / rock revetment / sea walls) within the existing
footprint of the defences does not require further assessment.

Summary

The outcome of the preliminary assessment is summarised for all Leading Options in Table 7-1 below.
Table 7-1 Leading Options requiring further assessment

Leading Option Reason

NELO Potential impacts to morphological and / or water quality elements due to raising and
construction of new defences.

LALO Potential impacts to morphological and / or water quality elements due to construction of
new defences.

Beach nourishment undertaken with potential impacts to WFD objectives.

Backup Option No further assessments required

Prepared for: East Devon District Council



Exmouth Beach Management Plan Update Project number: 60717806

8. Impact Assessment

Section Overview

If any of the Leading Options have reached this stage of the assessment, then they have either been
identified during the preliminary assessment as potentially causing deterioration in WFD
status / potential or preventing a waterbody from meeting its ecological objectives. The Leading Options
that have reached this stage and have been subject to an impact assessment as set out in Table 7-1.

Will the Leading Options cause deterioration or prevent the
achievement of Good Ecological Potential

In order to protect the residential and commercial properties and critical infrastructure to the area east
of the 2023 Exmouth Tidal Defence Scheme within MUs 1-3, construction by upgrading or improving
the defences are essential. The intents of the options vary between:

¢ Holding the Line with Hard Defences
e Holding the Line with Beach Management
e Managed Realignment / Adaptation.

Hard defences such as in the NELO include Seawall Encasement, Setback Floodwall and Sheet Piling.
These would be targeted along areas which are most vulnerable sections of the seawall. The LALO
encompasses the Hold the Line Beach Management Options such as Groynes and Beach Nourishment.

The construction of hard defences could reduce morphological and ecological diversity. Beach
narrowing and steepening and a reduction in the non-designated area may result from increased tide
heights resulting from climate change.

In the NELO and LALO where new defences / upgraded defences (raised and / created) proposed in
these areas have the potential to result in a loss of habitat of designated sites. The impacts of this will
be mitigated by including a commitment to avoid an increased footprint into designated sites where
possible and extending the defences landward rather than into any coastal zones. The scale of any
habitat loss must be quantified at the scheme level through detailed design, and mitigation must be
secured and agreed with the competent authority. If mitigation within designated site is not possible the
Regional Habitat Compensation Programme would need to take account of any additional habitat
losses. Where possible any lengthening of defences will be done so without encroaching into
designated areas.

It is anticipated that for both the NELO and LALO there may be localised water quality impacts as a
result of construction works, although these are likely to be minimal and should be further reduced by
adopting sensitive construction techniques as set out in the EA’'s Pollution prevention for businesses
guidance. In addition, works should be timed to avoid sensitive times such as bird breeding seasons.
Furthermore, where piling is proposed a Piling / Foundation Risk Assessment will be undertaken prior
to construction (e.g. drilling into the Secondary A / B Aquifers, although considered unlikely). This will
include consultation with the EA and will ensure that appropriate site-specific mitigation measures are
in place prior to the works commencing. It is assumed that impacts resulting from construction are
unlikely to cause a permanent change in the ecological potential of the impacted waterbodies.

Bacteria can settle within the sediment, for example in the vicinity of outfalls, therefore, to prevent any
impact on bathing water quality within the study area construction work should not be carried out up to
48 hours after the discharge via an outfall, once the exposure risk has reduced. Construction can also
be carried out to avoid sensitive periods and construction methods adopted to avoid the uncontrolled
release of sediments and contamination, for example silt curtains.

Beach nourishment is proposed in LALO with the aim of improving beach levels and providing better
protection to the toe of the defences. Large scale beach nourishment could alter the currents and
sediment transport within the Exe transitional and Lyme Bay West coastal waterbodies, potentially
affecting local ecology. It is anticipated that this would be a temporary impact on water quality. The
scheme appraisal / design will consider impacts and include appropriate mitigation. All beach
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nourishment materials should come from licenced dredged areas which will have had environmental
studies undertaken to confirm acceptable environmental impacts and with a similar particle size to the
existing beach sand. It is an aspiration of the project to use local material, if possible, to limit changes
to sediment transport and site morphology.

There are potential adverse impacts on fish and the migratory route for salmonids due to construction
noise and disturbance anticipated. The effects of which will be mitigated by adopting techniques such
as silent piling, silt curtains and seasonal working to avoid times of salmon migration.

Prepared for: East Devon District Council
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9. Conclusion and Compliance
Statement

Water Framework Directive Conclusion

It is concluded that there are potential impacts on waterbodies within the Leading Options study area,
however they are anticipated to be minimal and temporary for the most part. Where potential impacts
have been identified mitigation has been proposed to negate these impacts and can be further reduced
with sensitive construction techniques and reference to the EA's Pollution prevention for business
guidance. Impacts resulting from construction are unlikely to cause a permanent change in the
ecological potential of the waterbody.

The Beach Management Plan Leading Options Report has identified a range of uncertainties in
delivering the Leading Options, therefore the next steps will include a period of consultation on the draft
LOs, after which they will be updated accordingly.

Prepared for: East Devon District Council
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Table 9-1 WFD Impact summary

Project number: 60717806

Any post mitigation = Wider
Potential impacts of strategy on . Waterbodies I . impacts resulting in  protected
WFD Objectives Option impacted? Proposed mitigation / Enhancement Option potential failure of area
WEFD objectives? impacts?
The leading Options includes a commitment to replace frontline
. S defences within the existing footprint where possible which will limit
Potential for deterioration in o L . h .
. . Exe Transitional, Lyme morphological impacts. Alignments of new defences will be appraised at
morphological and ecological o : o .
. . . NELO, Bay West Coastal, scheme level and will aim to avoid as far as possible increases in
diversity due to construction of o - . - . No None
; . LALO Central Devon and Exe defence footprint into designated sites. If encroachment is unavoidable
hard defences and increasing the : . ) . .
) . Groundwater body then appropriate habitat compensation will be provided at scheme level
size of existing defences. : . . . . .
as required, either in the sites at the study site or as part of the Regional
Habitat Compensation Programme.
Potentlal for tgmporary . Exe Transitional, Lyme Impact is anticipated to be minimal, but it can be further reduced with
deterioration in water quality NELO, Bay West Coastal, oo . . , A
. . sensitive construction techniques and reference to the EA’s Pollution No None
during the construction new LALO Central Devon and Exe . . .
prevention for business guidance.
defences Groundwater body
There is minor impact anticipated from the sheet piling associated with
the retaining structure for the seawall encasement. Sheet pile depths are
considered to be up to 9.5m deep. There are no current boreholes
associated with the superficial deposits along the beachfront area.
Potential for temporary Where shallow bedrock is met then the sheet piles would terminate at
deterioration in groundwater Central Devon and Exe the bedrock with 0.5m embedment. Excavations could have the potential
- NELO X ; . No None
resources and quality due to Groundwater body to intercept groundwater and / or perched water levels. Dewatering will
excavation for sheet piling therefore be required and the potential for local depression of the
groundwater table. However, this will be properly mitigated during the
scheme appraisal and design and due to the size of the groundwater
unit, it is concluded that there should be no deterioration of quantitative
elements of the ground water
Potential for adverse impacts on For future schemes, the seasonal nature of salmonids should be
fish and the migratory route for NELO Exe Transitional, Lyme considered through impact assessments of activities such as piling.
. . ’ ’ i . . . . . No None
salmonids due to construction LALO Bay West Coastal Techniques such as silent piling, silt curtains and seasonal working
noise and disturbance should be utilised to mitigate potential impacts.
. Mitigation to be considered further and implemented during scheme
Potential for longer term . X - .
. . . " appraisal / design / construction plan and all beach nourishment
deterioration of water quality due Exe Transitional, Lyme . . . .
. ; LALO materials to come from licenced dredged areas which will have had No None
to beach nourishment in coastal Bay West Coastal . . . .
areas fenwronmental studies undertaken to confirm acceptable environmental
’ impacts.
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Potential impacts of strategy on
WFD Objectives

Option

Waterbodies
impacted?

Proposed mitigation / Enhancement Option

Project number: 60717806

Any post mitigation
impacts resulting in
potential failure of
WFD objectives?

Wider
protected
area
impacts?

Potential for deterioration as a
result of the loss of intertidal
habitat resulting from direct land
take due to increased footprints.

NELO,
LALO

Exe Transitional

The strategy includes a commitment to avoid an increased footprint into
designated sites where possible.

The scale of any habitat loss into designated sites must be quantified at
the scheme level through detailed design. If mitigation / habitat
compensation is required, then it must be secured and agreed with the
competent authority. If mitigation within the designated sites at the study
site is not possible the Regional Habitat Compensation Programme
would need to take account of any additional habitat losses.

No

None

Potential for deterioration of
intertidal habitats due to coastal
squeeze in defended areas

Prepared for: East Devon District Council

NELO

Exe Transitional

The scale of any habitat loss must be quantified at the scheme level
through detailed design. If mitigation / habitat compensation is required,
then it must be secured and agreed with the competent authority. If
mitigation within the designated sites at the study site is not possible the
Regional Habitat Compensation Programme would need to take account
of any additional habitat losses.

No

None
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Appendix A

NELO Figures: Seawall Encasement with Sheet Toe Protection and Setback Wall
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