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1. Introduction

1.1 Overview

AECOM has been commissioned by East Devon District Council (EDDC) to provide an update to the 2015 Beach
Management Plan (BMP) (CH2M Hill, 2015) for Exmouth, Devon. This document provides an overview of the
project baseline, and a summary of the following reports, which will inform the updating of the BMP:

. Coastal processes baseline (Appendix A)
. Coastal defences baseline (Appendix B)
o Environmental baseline (Appendix C)

o Economic baseline (Appendix D).

This report also provides a summary of the various information which has been updated since the 2015 BMP,
including new datasets, policies, and to account for the impacts and changes from recent storms.

The BMP frontage extends from the Mamhead Slipway in the west to the eastern end of the beach near Orcombe
Point, as presented in Figure 1-1.

1.2 Management Units

Exmouth Beach has been split into Management Units as per Figure 1-2. This is largely the same as for the
2015 BMP, with the addition of an extension to MU 1, to include the area up to Mamhead Slipway.
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2. Coastal Processes Baseline

The Coastal Processes Baseline report outlines the processes in and around the Study Area through a data review
of the available information. A summary of the key sections of the Coastal Processes report is provided below. The
full report is provided in Appendix A.

2.1 Tides, Extremes Water Levels, Wind and Waves

The Exe Estuary is classified as ebb-dominant, meso-tidal with a mean spring tidal range of 3.6m. The elevation
of Mean High Water Springs at Exmouth Marina (immediately to the west of the study site) is 2.17m OD.

There is limited published work characterising the tidal flow field at Exmouth. The tidal currents at the site are
influenced by several features within Exe Estuary including Pole Sands, the Navigation Channel, Maer Rocks and
Orcombe Rocks. The main body of tidal propagation is through the navigation channel and it is likely that there are
fast currents here given that the channel has relatively low maintenance requirements for dredging. Several tidal
eddies are induced off the main navigation channel as the tidal currents interact with the nearby features.

The extreme water levels near the site are provided by the Environment Agency Coastal Flood Boundary dataset
(Environment Agency, 2018). Adjusted for sea level rise (UKCP18 RCP8.5 70™ percentile), the present day
0.5% AEP (1 in 200 year) water level is estimated to be 3.49m OD. In 2124, the 0.5% AEP (1 in 200 year) water
level is estimated to be 4.50m OD.

The long-term wind conditions at Exmouth include significant wind speeds from every directional sector, but the
prevailing sectors are south-west and west.

Due to the southward facing orientation of the frontage at Exmouth, wind-waves from the south and south-east
directional sectors with fetch lengths within the English Channel, are of a higher significance when compared to
swell-waves (Halcrow, 2011). This is due to swell-waves from the south-west that are driven in across the Atlantic,
are dampened through shallow water transformational processes such as diffraction as they interact with headlands
further west before arriving at Exmouth.

When waves arrive at the Exmouth frontage, regardless of their origin, the presence of Pole Sands, along with the
additional ebb-delta sandbars, help to dissipate wave energy that approaches the Exmouth frontage. This limits
the penetration of wave energy into the estuary, contributing to sediment deposition around the estuary mouth
(Atkins/Halcrow, 2013). The significant wave height at the site is estimated to be 3.52m for a 100% AEP event
(1in 1 year) and 5.70m for a 1% AEP event (1 in 100 year).

2.2 Geology and Sediment Dynamics

The 2015 Exmouth BMP (CH2M Hill, 2015) outlines that the Study Area is underlain predominately by sedimentary
breccias, siltstones, sandstones and mudstones of transitional Permo-Triassic geological age. Overlying the
Permo-Triassic bedrock within the Study Area are a variety of unconsolidated superficial or ‘drift’ deposits. These
deposits are dominated by ‘Tidal Flat Deposits’ that generally consist of sand and gravels of Quaternary geological
age.

The sediment dynamics and natural processes within the Study Area are dictated by a frequent and varying
combination of tidal currents, wave action, storm events and freshwater run-off (Environment Agency, 2010). All
these factors contribute to the migration of littoral sediment in and out of the estuary and ultimately play a role in
the historical evolution of Exmouth’s mobile geomorphological features (mudflats, saltmarsh, tidal deltas,
sandbanks, approach channel).

The sediments located around the mouth of the Exe Estuary system vary from mixed sand and gravel in the beach
and nearshore banks to sandy in the nearshore, sub-tidal and offshore areas.

An understanding of the various and complex coastal and estuarine processes (erosion, transportation, and
deposition) in and around the Study Area is vital to develop a deeper understanding of both the sensitivity and
dominant factors that influence coastal processes. The sediment in the Study Area is heavily influenced by the ebb
tidal action, which is the only mechanism taking sediment out to sea/away from the frontage. Otherwise, a mixture
of flood tidal transport, aeolian transport and refracted wave energy are responsible for the local redistribution of
sediment along Exmouth frontage and the surrounding flood and ebb geomorphological features.
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The present-day system involves dominant tidal transport directed southeast from the estuary. Any sediment that
is transported offshore is eventually reversed through wave action back towards Pole Sands. This same wave
action is the driving force behind the net onshore and longshore movement from Pole Sands towards Dawlish
Warren (Atkins/Halcrow, 2013). Longshore drift provides the net sediment transport, running east to west
(Environment Agency, 2013).

2.3 Beach Level Change

Routine beach profile monitoring has been completed along the BMP frontage since 2007 under the South-West
Regional Coastal Monitoring Programme (SWRCMP). Through the analysis of these transects, measured at set
positions, it is possible to identify trends in beach volumes across the frontage. A sample image from this monitoring
is provided in Figure 2-1.

South West Regional Coastal Monitoring Programme Annual Survey Report 2013

Actual Change in Cross-sectional

Area (Baseline 2007 to Spring 2013) su
G m— >30m? boundary
5
P —— 15.30m
-15m?
§-15m < 7601323 (3%)
No Change —— LessthanSm* W S
5.15m? 4
§ 2 ’
g = BB Annual Change
G — >0 m? Cross-sectional Area (%)

Figure 2-1. Change in cross-sectional area for Exmouth BMP frontage (The Maer and Queens Drive,
2007-2013). Source: PCO, 2013.

The graph in Figure 2-2 illustrates the change in beach volume between 2017 and 2021 at specific points along
Exmouth Beach (Environment Agency, 2021). The trends shown in each of the available data sets allude to the
same conclusion of stability and slight accretion at Esplanade and Beach Gardens, erosion at The Maer and more
recent periods of accretion at Queens Drive. These factors align with the findings of Atkins (2021).
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Figure 2-2. Changes in beach volume along Exmouth. Volume sources: Environment Agency, 2021.

Despite recent years presenting larger volumes of beach material (2020 and 2021), The Maer still experiences a
net loss of sediment and has never fully recovered from the 2013/14 winter events. The entire frontage is vulnerable
to large storms, such as the 2013/14 winter events, that draw down beach material that is subsequently transported
initially cross-shore and before being transported offshore.

Despite the most recent datasets displaying reduced beach volumes across the frontage, upon the latest AECOM
defence assessment (January 2024, Appendix B), beach levels are reported to be extremely high, contradicting
the reduced beach volumes trends outlined from assessing the 2023 LiDAR. This again displays how variable the
beach volumes are at Exmouth. More frequent monitoring is required to capture the true variability in beach levels
before it is possible to make reliable predictions of future long-term trends.

Since the Coastal Processes baseline report was written, further storms have caused damage to a slipway and the
seawall, and undermining has led to the need for one of the Coastwatch buildings to be demolished.

2.4 Beach Management Practices

The current beach management practices include maintenance of structures, beach monitoring, and dredging to
help maintain the navigation channel providing access to Exmouth Marina. The 2015 BMP recommended beach
recycling to increase natural beach levels, but this has yet to be implemented.

Regular inspections of the various sea defences are undertaken by EDDC and the Environment Agency. A recent
inspection was also carried out by AECOM as part of the Coastal Defences Baseline (see Appendix B for further
details).

Beach lowering can lead to damage to the existing coastal defences, for example, during October 2023 Storm
Ciaran resulted in structural damage to a section of seawall adjacent to the Sideshore development (see Figure
2-3). Emergency works were therefore implemented to prevent further failure of the structure with work on the
permanent repairs due to commence in the spring of 2024.
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Figure 2-3. Damage to Seawall after Storm Ciaran, October 2023. Source: EDDC.

2.5 Coastal Flood Risk

The understanding of tidal flood risk across the Exmouth Beach frontage can be informed from the Environment
Agency flood mapping (available at https://flood-map-for-planning.service.gov.uk/). This highlights that much of the
frontage is classified as ‘Zone 3. Locations in Flood Zone 3 have a high probability of flooding. This means in any
year land has a 1% or more chance of flooding from rivers or a 0.5% or more chance of flooding from the sea which
accounts for the majority of the frontage.

Exmouth has historically experienced severe coastal flooding and has a range of heavily engineered key structures
to help mitigate the flood risk including tidal gates and embankments as outlined in the 2012 Mapping and Modelling
Study (Mott MacDonald, 2012). The Exmouth Tidal Multi-Agency Flood Plan (Environment Agency, 2022) has a
trigger level of 3.27 m OD for a forecast water level resulting from a combination of tide and storm surge (Halcrow,
2011b).

The Exmouth Tidal Defence Scheme, completed in 2023, is now operational and has reduced flood risk in three
areas of Exmouth, including the western part of the BMP frontage. It provides a 1:200 yr Standard of Protection,
and includes seawall improvements, set-back defences and flood gates.

As a result of the implementation of this scheme, there are relatively few assets on the frontage which are at risk
of flooding.

2.6 Coastal Erosion Risk

The erosion risk at the BMP site was approximated using information obtained from the National Coastal Erosion
Risk Mapping (NCERM, 2018). For most of the BMP frontage this dataset does not include any predicted erosion
due to the hard defence line which the dataset assumes would remain in place and not fail. However, erosion rates
for the eastern part of the BMP frontage are provided.
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In reality, under a Do Nothing scenario if the hard defences along the BMP frontage were to fail then the whole
frontage would be at risk from coastal erosion. Therefore, in order to create updated baseline erosion mapping for
the whole frontage, and in the absence of better available information, the available NCERM erosion distances
(95%ile) at the eastern end of the frontage were applied to the whole frontage as an indicative estimation of
potential erosion risk.

The indicative erosion zones generated for the project are shown in Figure 2-4. Epoch 1 is 0-20 years, epoch 2 is
20-50 years, and epoch 3 is 50-100 years.

The residual life estimates developed from the coastal defence condition assessment (see Section 3) indicate that
most of the structures are expected to fail during epoch 1 (with an estimated residual life less than 20 years). In
some cases, particularly in the western part of the BMP frontage the estimated residual life is higher. However, it
should be noted that the residual life estimates are based on a ‘low’ maintenance regime which will help to prolong
the life of the assets by a small amount. Under the Do Nothing scenario, no maintenance would take place at all
and therefore the residual life of the structures would be expected to be less than estimated in the defence condition
assessment. Once defences fail and erosion commences, it is possible that a period of rapid ‘catch-up’ erosion
could occur as the shoreline adjusts to a new position. With these points in mind, the erosion zones at the site have
been developed to include erosion starting from epoch 1.
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Figure 2-4. Updated erosion zones in the BMP Study Area.
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3. Coastal Defences Baseline

3.1 Overview

In January 2024 AECOM carried out a defence condition assessment to Environment Agency T98 standards,
including a data review and visual inspection and assessment of the assets. An estimate of residual life was made
for each asset, based on the Environment Agency SCO60078 guidance. Full details can be seen in Appendix B.
As part of the assessment, a conceptual assessment of the defence performance against wave overtopping,
overflow and undermining was also undertaken.

3.2 Defence Condition
The following summary points are made:

. The defence condition assessment was made from a visual assessment of the assets and no intrusive
surveying was undertaken. Limitations of a visual survey are discussed further in the Coastal Defences
Baseline report included here as Appendix B.

. The defence condition assessment found the coastal defences to generally be in Fair to Good condition,
with localised areas where the defences can be considered Poor.

. A conceptual assessment of performance against wave overtopping was carried out. There is potential for
significant overtopping along the Exmouth defences, with discharge values greater than the tolerable limits
for pedestrian safety and structural damage as defined in the EurOtop Il Manual (2018).

) A conceptual assessment of overflow was carried out. This was based on the extreme predicted water levels
in 2124 and defence crest heights. Generally, the risk from overflow was deemed negligible with the crest
heights greater than the extreme water levels.

° A conceptual assessment of performance against undermining was carried out. This was dependent upon
the depth and condition of the foundations upon which the walls sit and the relative beach levels. This found
the risk from structural undermining ranges from low to high.

. Table 3-1 shows a summary of the defence condition assessment ratings, residual life estimates and
overtopping, overflow and undermining of the different assets surveyed.

. It is important to note that residual life estimates assume a low maintenance regime, i.e. an annual
inspection and H&S repairs.

3.3 Storm Damage

There have been a number of recent storm events that have impacted the study site during the development of
this project. The impacts of these storms do not necessarily feed into the baseline reports as there is generally no
post-storm survey data available.

The defence condition assessment was carried out in January 2024, prior to the damage caused by Storms
Kathleen and Storm Pierrick.

The recent (2023/24) storm events and damage caused are highlighted in Table 3-2.

PreparedFor: East Devon District Council AECOM
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Table 3-1. Summary of Defences, Defence Condition and Residual Life Estimates

Residual
Life
Survey Condition Defence Estimate Overtopping Overflow Undermining

ID Asset Name AIMSID Location Description Asset Type Score Grade (years) Risk Risk Risk

1 168679a 168679 Seawall section between Orcombe Point Seawall 3 Fair 15 High Low Low to
and the most eastern groyne along Medium
Queens Drive East

2 168679b Seawall section between the 1stand 2  Seawall 3 Fair 15 High Low Low to
most eastern groynes along Queens Medium
Drive East

3 168679¢c Seawall section between the 2" and 3¢  Seawall 3 Fair 15 High Low Low to
most eastern groynes along Queens Medium
Drive East

4 168679d Seawall section between the 3@ and 4"  Seawall 3 Fair 15 High Low Low to
most eastern groynes along Queens Medium
Drive East

5 168679¢ Seawall section between the 4" and 5"  Seawall 3 Fair 15 High Low Low to
most eastern groynes along Queens Medium
Drive East

6 168679f Seawall section between the 5" and 6"  Seawall 3 Fair 15 High Low Low to
most eastern groynes along Queens Medium
Drive East

7 168679g Seawall section between the 6" most Seawall 3 Fair 15 High Low Low
eastern groyne and the RNLI Building
along Queens Drive East

8 RNLI Seawall section in front of the RNLI Seawall 2 Good 30 Medium Low Low
building.

9 Groyne 1 Groyne 1: Most Eastern Timber Groyne  Timber Groyne 3 Fair 5 - - -

10  Groyne 2 Groyne 2 Timber Groyne 3 Fair 5 - - -

11 Groyne 3 Groyne 3 Timber Groyne 4 Poor 2 - - -

12 Groyne 4 Groyne 4 Timber Groyne 4 Poor 2 - - -

13  Groyne 5 Groyne 5 Timber Groyne 3 Fair 5 - - -

14  Groyne 6 Groyne 6: Timber Groyne closest to Timber Groyne 3 Fair 5 - - -
RNLI building.

15 715491a 71549 Seawall section between The RNLI and  Sloped Seawall 3 Fair 15 High Low Medium
Sideshore Beach Ramp, including 10 with Parapet
Bastions

PreparedFor: East Devon District Council AECOM
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Residual
Life
Survey Condition Defence Estimate Overtopping Overflow Undermining
ID Asset Name AIMSID Location Description Asset Type Score Grade (years) Risk Risk Risk
16 715491b Seawall section between Sideshore Sloped Seawall 4 Poor 5 High Low Medium to
Beach Ramp and the Coastwatch with Parapet High
17  Groyne 7 Groyne 7: Rock Groyne Rock Groyne 4 Poor 5 - - -
18 Boat Seawall section that fronts the boat Seawall 3 Fair 18 Low Low Low
Excursions excursions and Exe Fishing building.
19 Ice Seawall section that fronts Sea Shore Ice Seawall with 2 Good 26 Low Low Low
Creamery Creamery Rock Armour Toe
20 Coastwatch Seawall section that fronts the Brick Masonry 4 Poor 5 High Low Not Enough
Coastwatch building Seawall Known
Information
21  Coastwatch Coastwatch Slipway Slipway 2 Good 15 High Low Not Enough
Slipway Known
Information
22 58158 58518 Seawall section that fronts Harbour View Seawall 2 Good 26 High Medium  Not Enough
Café and Chip Shop Known
Information
23 58351 58351 Seawall section that runs between the Seawall 2 Good 30 High Low Medium to
Access Ramp and Harbour View Café High
and fronts Lovers Abode
24 170455 170455 Seawall section that fronts Beach Seawall 2 Good 30 Medium Low Medium
Gardens
25  Octagon Seawall section that fronts the Octagon  Seawall 2 Good 26 High Low Low
26  3808a 3808 Seawall section between the Octagon Sloped Seawall 2 Good 30 Medium Low Low
and Morton Crescent with Parapet
27  3808b Seawall section between the Octagon Sloped Seawall 2 Good 28 Medium Low Not Enough
and Morton Crescent with Rock Armour  with Parapet, Known
Toe Sheet Pile Toe Information
and Rock Armour
Toe
28  3808c Seawall section that between Morton Masonry Seawall 2 Good 28 Medium Low Not Enough
Crescent and Mamhead Slipway witha  with Recurve, Known
Rock Armour Toe Sheet Pile Toe Information
and Rock Armour
Toe
29  Groyne 8 Groyne 8: Timber Groyne at Morton Timber Groyne 4 Poor 2 - - -
Crescent
PreparedFor: East Devon District Council AECOM
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Residual
Life
Survey Condition Defence Estimate Overtopping Overflow Undermining
ID Asset Name AIMSID Location Description Asset Type Score Grade (years) Risk Risk Risk
30 Groyne 9 Groyne 9: Rock Groyne Rock Groyne 4 Poor 5 - - -
31 Mamhead Mamhead Slipway Slipway 2 Good 26 Medium Low Low
Slipway
PreparedFor: East Devon District Council AECOM
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Table 3-2. Summary of Storm Events during the BMP Update Project, 2023/24.

Event

Event date and description

Further details

Storm event

27-28 Sept 2023 — Storm Agnes

No noteworthy impact at Exmouth.

https://www.facebook.com/reel/323419310277759

Storm event

18-21 Oct 2023 — Storm Babet

Caused damage to 90m section of seawall at Exmouth.

Prompted instigation of emergency works.

https://www.devonlive.com/news/devon-news/urgent-works-exmouths-crumbling-sea-8871597

https://www.devonlive.com/news/devon-news/11m-exmouth-seawall-works-begin-8949037

https://www.bbc.co.uk/news/articles/cOkxkqy8nlpo

BMP Update
activity

1 Nov 2023 — 26 Jan 2024

Coastal Processes Baseline Report (drafting).

This report does not refer to 2023/24 storms as no survey data available to include in section discussing storm
response of the beach.

Storm event

1-2 Nov 2023 — Storm Ciaran

Further expansion of seawall failure.

https://www.exmouthjournal.co.uk/news/23898178.storm-ciaran-causes-large-sinkhole-exmouth-seafront/

https://www.facebook.com/watch/?v=1071646020672790

https://www.youtube.com/watch?v=wzAP6ag7NAM

Storm event

13 Nov 2023 — Storm Debi

No noteworthy impact at Exmouth.

Storm event

9 Dec 2023 — Storm Elin

No noteworthy impact at Exmouth.

Storm event

10 Dec 2023 — Storm Fergus

No noteworthy impact at Exmouth.

Storm event

27-28 Dec 2023 — Storm Gerrit

No noteworthy impact at Exmouth.

PreparedFor: East Devon District Council
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Event

Event date and description Further details

Storm event

2 Jan 2024 — Storm Henk https://www.exmouthjournal.co.uk/news/24026803.ocean-exmouth-re-opens-today-damage-storm-henk/

Wind damage to building along seafront but no
noteworthy impact at Exmouth in terms of coastal
defences.

Storm event

21-22 Jan 2024 — Storm Isha https://www.exmouthjournal.co.uk/news/24077243.storm-isha-queens-drive-exmouth-still-closed-traffic/

Caused sand and debris to be washed on to Exmouth
prom, closing Queens Park Drive for a period.

BMP Update
activity

23 Jan 2024 — 12 Feb 2024

Coastal defences survey and baseline report
(drafting).

Storm event

23-24 Jan 2024 — Storm Jocelyn

No noteworthy impact at Exmouth.

Storm event

16-17 Feb 2024 — Storm Eunice https://www.exmouthjournal.co.uk/news/20301012.pictures-storm-eunice-wreaks-havoc-exmouth/
Some wave overtopping / spray. Flood gates closed. https://www.youtube.com/watch?v=Zh6cm2hSnck
Strong winds created “sand storms” https://www.youtube.com/watch?v=LxdpA6yB4GU

BMP Update
activity

5-18 Mar 2024

Review/update trigger levels.

Storm event

5-6 April — Storm Kathleen https://www.exmouthjournal.co.uk/news/24245969.exmouth-seafront-damaged-storm-kathleen-monday/

NCI Coastwatch building damaged. https://www.exmouthjournal.co.uk/news/24256664.exmouths-coastwatch-house-will-demolished-tuesday/

Further section of seawall damaged (adjacent to
section damaged in Storm Babet).

PreparedFor: East Devon District Council AECOM
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Event Event date and description Further details

Storm event 9-10 April — Storm Pierrick https://www.bbc.co.uk/news/uk-england-devon-68770567

NCI Coastwatch building further undermined, leading to https://www.devonlive.com/news/devon-news/dramatic-video-shows-storm-waves-9213621
it needing to be demolished.

https://www.devonlive.com/news/devon-news/costly-aftermath-storm-damage-exmouth-9223750

Further section of slipway and seawall damaged
(adjacent to section damaged in Storm Babet).

BMP Update w/c 13 May 2024 Summary of storm events and associated impacts included in Baseline Summary Report.

activity
Draft Baseline Summary Report issued for client review

and comment.
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4. Environmental Baseline

4.1 Overview

The Environmental Baseline Report provides a high-level, up to date review of the existing environmental policy
context and provides a desk-based assessment of the baseline conditions for the environment within the BMP
area. The following environmental topics were included in the baseline:

o Air Quality

. Biodiversity and Geodiversity

) Climate Change

. Landscape

. Historic Environment

. Land, Soil and Water Resources

. Population and Communities

. Tourism and Recreation

. Transportation and Movement

. Contaminated Land.

For each topic, data available within the public domain was used to establish the environmental baseline for which
to measure the environmental performance of the BMP Update.

Table 4-1 below summarises the key environmental features in the area from the categories listed above and the
relevance to the BMP update.

Table 4-1. Summary of the key environmental features and relevance to the BMP update.

Topic Summary Relevance to the BMP Update
Air Quality There are currently no AQMAs located The BMP Update would not be likely to
within the BMP area. The main pollutant of | impact the long-term concentration of air
concern across Devon is nitrogen dioxide quality pollutants associated with traffic
pollution from traffic emissions. congestion.
There is potential for construction works of
the BMP Update to result in the generation
of dust. This is expected to be managed in
accordance with industry guidelines.
The construction works could also result in
short term changes in concentration of
nitrogen dioxide associated with the
operation of plant and equipment. Any
changes are likely to be imperceptible.
Biodiversity There are many environmentally The BMP Update will seek to support the
and designated sites within and surrounding the | protection and enhancement of all
Geodiversity BMP area, including the following environmentally designated sites and

European designations:
e Exe Estuary Ramsar;
e Exe Estuary SPA;

e Dawlish Warren SAC (outside of
the BMP area);

habitats identified in the coastal
environment which are likely to be at risk of
coastal flooding and erosion.

Consideration should be given to potential
disturbance that may arise during
construction works. Particular focus should
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Topic Summary Relevance to the BMP Update
e Exe Estuary SSSI; and be given to the bird qualifying features and
e  Dawlish Warren SSSI (outside of r:tei;isatlfg::ijriztoefdlr;tifergatlonal and
the BMP area). 9 '
Construction works identified by the BMP
1. There are also non-European .
. . - Update could also have the potential to
designations located within the BMP area, . . .
. . . . result in loss or damage of habitats within
which are discussed in Section Error! R . . . .
in a given working area. This and
eference source not found.. .
compensation measures would need to be
For Geology, the Maer, located within the considered as appropriate.
BMP area is designated as a RIGS for the A Habitats Regulations Assessment (Stage
important Exmouth Mudstone and 1) should be prepared for the BMP Update.
Sandstone. A Marine Conservation Zone (MCZ)
assessment (Stage 1) will be required.

Climate The CO2 emissions in the BMP area have The BMP aims to mitigate the impacts of

Change reduced between 2005 and 2018, following | climate change and will use climate change
the national trend. Per capita emissions are | projections to predict the future risk of
slightly lower than the average for England | coastal flooding. Carbon emissions
in the East Devon Council area. associated with the BMP Update will be
In the UKCP18 medium emissions mln'lmlsed whgre possible though the.

. . . options selection process. The associated
scenario (RCP 4.5), an increase in summer o ) .
o emissions will be compared against the
mean temperature of 6.3°C, and an . .
. . . o National carbon budgets. Coastal flooding
increase in mean winter precipitation of . . . .
. .. and erosion risks and impacts will be
42%. This would lead to rising sea levels, ;.
. . . addressed and mitigated by the BMP
an increased risk of flooding and a
. Update.
requirement for new coastal defences.
The BMP area is within the EA’'s Flood
Zones 2 and 3 and areas are at risk from
surface water flooding. There are many
coastal risks faced at Exmouth;
overtopping / overwashing, beach
instability and lowering beach levels and
tidal flooding.

Landscape There are no sites designated for The BMP will seek to support the protection
landscape character, though there are and enhancement of landscape and
important landscape features. seascape character where it is likely to be
The BMP area is located within one at risk of coastal flooding and erosion.
National Character Area (NCA). The Devon | There is potential for the BMP Update to
Redlands, best known for its rich introduce new features within the
agricultural land. environment which could result in impacts
The BMP area sits within two landscape on landscape and the visual amenity.
features: Exe Estuary and Dawlish Warren.

Historic The designated heritage assets in the BMP | The BMP Update will seek to support the

Environment

area and surrounding area include Listed
Buildings a Conservation Area and a World
Heritage Site. This includes:

e Two Grade Il Listed Buildings;

e  Exmouth Conservation Area; and

protection of designated heritage assets, to
prevent more heritage assets being at risk
of coastal flooding and erosion in the
future.

There is potential for the BMP Update to
introduce new features within the
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Topic Summary Relevance to the BMP Update
e Dorset and East Devon Coast environment which could result in impacts
UNESCO World Heritage Site on the setting of designated assets.
(located outside of the BMP area). There is also potential for any construction
works associated with the BMP Update to
result in impacts to known or previously
unrecorded archaeological remains.
Land, Soil and There is no mineral production or The BMP area will seek to protect the
Water agricultural land in the BMP area. provision and quality of soil, water and
Resources fisheries resources where it is likely to be

Within the BMP area there are two
watercourses, the River Exe (which forms
the Exe Estuary) and the Littleham Brook
River.

Commercial and local fishing takes place at
the BMP area which is managed by Devon
and Severn IFCA.

at risk of coastal flooding and erosion.

The construction works associated with the
BMP Update have the potential to result in
impacts on surface water, ground water
and bathing water quality.

Population and
Communities

Within the BMP area is Exmouth town and
within the BMP area there is a population
of approximately 1,000 people.

Exmouth town is residential in nature, with
a generally older population.

Through the coastal management
measures implemented, the BMP Update
aims to protect people and communities
from flooding and coastal erosion over the
next 100 years.

Tourism and
Recreation

The tourist economy in East Devon
(including Exmouth) provided £352 million
prior to Covid. Particular hotspots for
tourism and recreational activities include:
e Fishing and sailing;
e Natural environment (Exe Estuary,
Dawlish Warren); and

e Watersports.

Coastal tourism and recreation will be
protected and enhanced by the BMP area,
to support the tourist economy and
maintain recreation facilities for the local
community.

Transportation
and Movement

The transport links within the BMP area are
below:

¢ Road and Rail links - the main
roads within the frontage are the
Esplanade and Queens Drive.
The Exmouth train station is
located outside of the BMP area.

e Harbour and Ferry Services —
Starcross Ferry offers services for
pedestrians from and to Exmouth
from Starcross (across the Exe
Estuary).

e Public Rights of Way — there are
many public footpaths within the
BMP area.

¢ Cycleways — the Exe Estuary Trail
is a cycleway and footpath which
runs adjacently to the frontage.
The trail is due to be enhanced
and better connected to other
cycleways in the future.

The BMP Update will aim to protect
transportation links and routes from
flooding and coastal erosion, allowing
movement in an integrated and safe way.

Consideration will need to be given to the
potential disruption associated with the
works which could result in the temporary
closure/diversion of Public Rights of Way.
In addition, consideration will need to be
given to the potential requirement for
temporary traffic management measures
along the Esplanade and Queens Drive.
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Topic Summary Relevance to the BMP Update
Contaminated There are no Historic Landfill Sites within The BMP Update will consider the impact
Land the BMP area, but one located outside of of flooding and coastal erosion on the
the area. This could have the potential to identified potentially contaminated land
impact receptors via the several possible sites, to reduce future harm to the
pathways identified. receptors and allow for future remediation

. of these sites.
There are a range of potential receptors, !

including people, properties, environmental
designated sites and watercourses within
the BMP area.

4.2 Environmentally Designated Sites

The Exmouth BMP frontage features a number of sites of International and National importance for nature
conservation and the historic environment. Sites designated for nature conservation are shown in Figure 4-1 and
sites for the historic environment are shown in Figure 4-2.

Sites of importance for nature conservation, geological and historic environment importance are designated to
ensure the protection of the natural and built environment and to control environmentally sensitive areas along with
other legislation and regulations, including voluntary management agreements.
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5. Economic Baseline

5.1 Overview

The economic baseline presents the baseline economic damages values, taking into account the impacts of
flooding and erosion risk for the next 100 years.

Economic damages have been calculated for the full frontage and four sub-areas; Management Unit 1,
Management Unit 1 extension, Management Unit 2 and Management Unit 3. See Figure 5-1 for the areas used for
the BMP Project.

The flood risk at the BMP site was established using the flood mapping produced as part of the Exe Estuary
Mapping and Modelling (Mott MacDonald, 2012). An equivalencies-based approach was used to link the return
periods simulated in 2012 with updated return periods for the present day, taking into account the latest Coastal
Flood Boundary dataset (Environment Agency, 2018) and sea level rise projections from UKCP18. The model
results that have been used in the assessment include wave overtopping and infiltration.

The Exmouth Tidal Defence Scheme was completed in 2023, which defends part of the BMP frontage to a high
standard of protection (the western part of Management Unit 1 and the Management Unit 1 extension). In the first
iteration of the economic assessment, flood damages for the whole of Management Unit 1 have not been included
in the assessment. However, further refinement of this assumption may be required in future iterations because
some of the properties in the eastern part of this unit may not be in the scheme benefit area and may remain at
risk of flooding.

The erosion risk for the BMP area was approximated using information obtained from the National Coastal Erosion
Risk Mapping (NCERM, 2018). For most of the BMP frontage this dataset does not include any predicted erosion
due to the hard defence line which the dataset assumes would remain in place and not fail. However, erosion rates
for the eastern part of the BMP frontage are provided.

In reality, under the Do Nothing scenario if the hard defences along the BMP frontage were to fail then the frontage
would be at risk from coastal erosion. Therefore, in order to create updated erosion mapping for the whole frontage,
the available NCERM erosion distances (95%ile) at the eastern end of the frontage were applied to the whole
frontage — see Section 2.6.
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5.2 National and Local Economic Assessment

The baseline economic damages have been calculated for the Do Nothing scenario and comprise damages at two
spatial levels:

National Damages: an assessment has been undertaken to establish the economic damages of flooding and
erosion to the national economy that are eligible to be included as part of an FCERM-AG (2022) compliant
assessment. These economic damages are associated with national losses and comprise physical damages
to property and infrastructure and a range of wider economic impacts such as vehicle damages, intangible
damages, mental health damages and emergency / evacuation damages. The methodology used to calculate
the national damages follows the guidance set out in the Multi-Coloured Manual (MCM, 2023), FCERM-AG
(2022) and associated guidance documents (such as the Environment Agency guidance on the Mental health
costs of flooding and erosion (2021).

The national damages calculated in this assessment can be used within the Environment Agency’s
Partnership Funding process are known as ‘first round’ impacts. The damages established in this part of the
assessment will be used to determine the cost benefit ratio of FCERM options on a national basis later in the
project.

Local Damages: an assessment has also been undertaken to establish the economic damages of flooding
and erosion to the local economy including a loss Gross Value Added (GVA), damages to the visitor economy,
reductions to local economy income streams (such as beach hut and car park revenue), loss of coastal
recreation welfare value and impacts to physical health.

The local damages calculated as part of this assessment are not eligible to be included as part of an
FCERM-AG compliant assessment as they represent local level financial impacts that could theoretically be
transferred in other parts of the country when considered at a national level. However, the local damages
calculated in this assessment can be used by the project team as an evidence base to help support funding
discussions with potential partners at the local level and to raise awareness of the broader risks and impacts
associated with coastal flooding and erosion along the BMP frontage.

5.3 National Economic Damages

The national damages to the BMP frontage in the Do Nothing scenario from flooding and erosion risk are presented

in this section. The national damages include direct damages for residential and non-residential properties,

emergency and evacuation damages, intangible damages, vehicle damages, mental health damages and traffic
disruption damages. The damages have been calculated for the next 100 years.

In the national economic damage assessment, a flood depth threshold of 5cm was applied to the assessment, for
both residential and non-residential properties. An initial threshold value of 5cm was used because the flood
modelling results that have been used in the assessment removed shallow flooding to account for infiltration /

drainage. Sensitivity tests of the threshold value have been undertaken and are presented in the Economic

Baseline Appendix.
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Table 5-1 shows the number of properties at risk of coastal flooding and erosion, by both area and epoch. Note
that erosion figures are not cumulative.

Table 5-1. Number of properties at risk of flooding and erosion.

Epoch Area Flooding 1:200 yr event Erosion
Residential Commercial Residential Commercial
2024 MU 1 extension Area included in Exmouth Tidal Defence scheme 0 0
MU 1 Area partially included in Exmouth Tidal Defence scheme* 0 0
MU 2 0 12 0 0
MU 3 1 0 0 0
BMP Frontage 1 12 0 0
2044 MU 1 extension Area included in Exmouth Tidal Defence scheme 0 3
MU 1 Area partially included in Exmouth Tidal Defence scheme* 0 10
MU 2 0 13 0 8
MU 3 1 0 1 0
BMP Frontage 1 13 1 21
2074 MU 1 extension Area included in Exmouth Tidal Defence scheme 9 1
MU 1 Area partially included in Exmouth Tidal Defence scheme* 0 3
MU 2 0 19 0 13
MU 3 1 1 0 2
BMP Frontage 1 20 9 19
2124 MU 1 extension Area included in Exmouth Tidal Defence scheme 31 3
MU 1 Area partially included in Exmouth Tidal Defence scheme* 10
MU 2 1 38 0 11
MU 3 1 1 0 0
BMP Frontage 2 39 41 20

*Some properties in the eastern part of the MU 1 may not be within the Exmouth tidal defence scheme benefit area
and could remain at risk of flooding. Further refinement may be needed to the economic assumptions in later
iterations.

The Do Nothing present value (PV) damages for each area can be seen in Table 5-2 and Figure 5-2. Present value
determines the worth of future money in present day terms and has applied the HM Treasury standard discount
rates as recommended by FCERM-AG (2022).

Table 5-2. PV Damages by area (Do Nothing scenario, 100 year appraisal period)

Area Flooding damages (£k) Erosion damages (£k) Other damages (Ek) Total PV damages (£k)
MU 1 extension 0 2,487 296 2,783
MU 1 0 2,468 64 2,533
MU 2 7,726 3,075 3,513 14,314
MU 3 0 305 23 328
BMP Frontage 7,726 8,335 3,897 19,958
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Distribution of damages by type (£k, PV)

m Total Flooding Damages H Total Erosion Damages m Total Other Damages

Figure 5-2. Distribution of damages within the BMP Area (by type, £k).

5.4 Local Economic Impacts

Local economic damages from flooding and erosion risk have been calculated for a range of categories. These are
outlined in the sections below.

5.4.1 Gross Value Added

A Gross Value Added (GVA) Assessment has been undertaken to estimate the dynamic impacts to the local
economy and businesses from coastal erosion. The typical responses of businesses to flooding and erosion risk
can include: doing nothing, shutting down the business, moving the business elsewhere or adapting to the risk.
The businesses included in the assessment include the non-residential properties within the BMP study area
obtained from the NRD dataset.

The GVA methodology has followed the approach specified in the Frontier Economics Toolkit (2014) which was
developed under the joint Defra / Environment Agency FCERM Research and Development programme. Based
on the Frontier Economics Toolkit, AECOM has developed a Local Economic Valuation of Impacts (LEVI) tool which
has been used to estimate the impacts on local economic activity by considering businesses likely response to the
erosion risk at the site.

Due to the significant increase in risk to businesses along the frontage over time due to Do Nothing erosion risk
and climate change, for the purpose of this assessment the GVA impacts have been calculated up to a 100 year
appraisal period. However, typically GVA impacts should only be calculated over a 10 year period as beyond this
there is large range of uncertainty in business responses to flooding and erosion risk. The results of the assessment
should therefore be considered within the context of this uncertainty. Full details of the methodology used in the
GVA assessment are available in the Economic Baseline Appendix.
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Table 5-3 presents the estimated GVA dynamic impacts to the local economy in present value terms.

Table 5-3: Estimated PV GVA dynamic impacts to the local economy for the Do Nothing scenario (20 year,
50 year and 100 year appraisal periods)

Business response 20 year appraisal period 50 year appraisal period 100 year appraisal period

Stay and Do Nothing (all £40,596k £126,531k £197,032k
businesses)

Likely business response £39,176k £122,105k £190,140k
(varies by business type and
size of business)

5.4.2 Car Park Income

The car parks in the BMP area provide income to the local economy but are at risk of flooding and erosion under
the Do Nothing scenario. If the car parks are lost to erosion or disrupted due to flooding the income generated from
these car parks would be lost.

For the majority of the car parks at the site the annual revenue was provided by the Council. For two car parks
(Pier Head and Sideshore) this information was not available and therefore the revenue was estimated using the
car park charges and car park capacity information from the website ‘Parkopedia’. The estimated annual revenue
is shown in Table 5-4.

The timing of erosion of the car parks was then estimated from the BMP erosion zones. The timing of loss also
considered whether access to the car park would be lost due to erosion of the connecting roads and the potential
timing of this.

Table 5-4: Estimated impact of coastal erosion on car park income, under a Do Nothing scenario

Car park Estimated annual revenue Estimated PV Do Nothing damage (100 year appraisal period)
Pier Head £70k
Beach Gardens £51k

Old Lifeboat Station £11k

Sideshore £194k £7,040k

Queens Drive £254k

Queens Drive Echelon  £89k

Foxholes £146k

5.4.3 Beach Hut Income

There are an estimated 86 beach huts and chalets in the BMP frontage that would be lost from erosion under the
Do Nothing scenario. Loss of these beach huts would reduce the income to the local economy through reduced
hut hire fees.

Table 5-5 presents the estimated impact of the Do Nothing scenario to beach hut income.
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Table 5-5: Estimated impact to local economy under the Do Nothing scenario due to loss of beach huts /
chalets to coastal erosion

Beach huts / chalets Estimated PV Do Nothing damage (100 year appraisal period)

86 (number) £939k

5.4.4 Coastal Recreation

The Land, Environment, Economics and Policy Institute at Exeter University developed the ORVal tool in 2019
which is available online. The tool measures the economic value of currently available greenspace and recreation
areas at various locations across the UK, including at Exmouth.

In the tool the value of outdoor recreation is provided as a welfare value per year, with other information including
an estimate of the number of visitors per year, and transport modes of visitors to the site. The welfare value is
defined as the monetary equivalent of the welfare enjoyed by individuals as a result of having access to the
greenspace and outdoor recreational space, which can also correspond to a willingness to pay value for the site.

The ORVal tool has been interrogated to determine the key greenspace and recreation locations in the BMP
frontage and their annual welfare value to the local economy. There are a number of outdoor spaces which are
used for recreation as shown in Table 5-6.

A number of assumptions need to be made to convert the welfare values provided in the ORVal tool into economic
damages associated with the Do Nothing scenario. The main assumption is what percentage loss in welfare value
would occur in each greenspace site if the site were to erode / flood, or access to the site be made more difficult
due to failure of existing defences. There is no research available to support an estimate of loss of welfare value
for these sites and therefore a range of plausible values have been calculated and are presented in Table 5-6. The
timing of the impacts to the greenspace sites also needs to be assumed as this will impact the time point at which
damages start to accrue over the appraisal period. Details of the assumptions made on the timing of impacts are
provided in the table.

Table 5-6: Estimated damage to coastal recreation welfare value due to erosion under the Do Nothing
scenario

ORVal site ORVal ORVal estimated Assumption on Estimated PV Do Nothing damage (100 year
estimated value to timing of impacts  appraisal period) for different amounts of welfare
number of economy value loss (%)
visitors per (welfare value)
year per year 10% 20% 30% 40% 50%

Exmouth 327,082 £1,708k Assume damage £2,512k £5,024k £7,535k £10,047 £12,559k

from start of epoch
2 due to loss of
access to the beach

The Maer 37,101 £128k Assume damage £68k £136k £203k £271k £339k
from start of epoch
3 as southern

boundary begins to

erode
SW Coast 218,656 £838k Assume damage £771k £1,542k £2,312k £3,083k £3,854k
Path from mid-point of

epoch 2 as most of
promenade eroded

Total 582,839 £2,674 £3,351k £6,702k £10,050k £13,401k £16,752k
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5.4.5 Physical Health

The World Health Organisation (WHO) HEAT tool for walking and cycling has been used to estimate the health
impacts in monetary terms of walking along the SW coast path within the BMP frontage.

The HEAT tool estimates the value of reduced mortality that results from specified amounts of walking or cycling,
answering the following question:

If x people regularly walk or cycle an amount of y, what is the economic value of the health benefits that
occur as a result of the reduction in mortality due to their physical activity?

The tool can be used to assess changes over time and the ‘before’ and ‘after’ situations where measures have
been taken. In the HEAT tool, a reduction in physical activity is monetised by placing a value on human life and
assumes a reduction in physical activity will increase mortality levels. With the Do Nothing scenario, erosion of the
SW coast path has the potential to lead to a reduction in the physical activity of the population who regularly use
the path, impacting physical health of the population and mortality rates.

A range of assumptions were needed alongside the HEAT tool to estimate the potential economic impact:

o The length of the SW coast path in the BMP area was measured in GIS (approximately 2.7km).

° The estimated number of users of the path in this area was obtained from the ORVal tool visitor number for
this site.

. Should the path be eroded under the Do Nothing scenario, it has been assumed that 50% of the users of the
path would find an alternative and replace the lost physical activity at another site. However, it has been
assumed that the other 50% of users would not replace the physical activity. There is a large amount of
uncertainty around how the users would respond to erosion of the SW coast path and sensitivity tests on this
assumption have been undertaken in the Economics Baseline (Appendix D).

. Assumed damages will start to occur from the mid-point of epoch 2 as most of the path / promenade in the
BMP area would be eroded by this point.

Table 5-7: Estimated physical health damages under the Do Nothing scenario based on HEAT tool
analysis and assumptions

Site Number Estimated Annual Estimated PV Do Nothing damage (100 year

of length of cash appraisal period) if 50% of users do not
visitors footpath damage replace physical activity elsewhere

per year from

at HEAT

Exmouth tool

(ORVal

tool)

SW 218,656 2.7km £514k  £2,362k
coast
path

5.4.6 Visitor Economy / Tourism

Tourism at the seafront / beach at Exmouth is a key contributor the local economy. An Exmouth Visitor Survey was
undertaken for East Deven District Council in 2016 by The South West Research Company Ltd. The research
indicated that in 2015 Exmouth attracted approximately 421,000 staying visits from the UK and overseas visitors
combined with approximately 2.9million day visits. This was estimated to generate £183million worth of visitor
spend in the local economy. A survey of visitors was carried out (1,000 responses) and key information collected
in the research included:

. 17% of visitors stated that their main reason for choosing Exmouth was spending half a day or more at the
beach

. 55% of visitors had or were interested in spending half a day or more at the beach
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. The typical daily spend in Exmouth for all visitors was £15.99 per day
) The typical daily spend in Exmouth for staying visitors was £49.99 per day (including accommodation).

Based on the statistics presented above, an estimate of the impact that coastal erosion under the Do Nothing
scenario could have on the local visitor economy and tourism has been undertaken.

There is a lack of research nationally around how visitor numbers and tourism spend may decrease if a coastline
is eroding in an unmanaged way under a Do Nothing scenario. However, in areas where the beach is a key tourism
attraction (such as Exmouth), if coastal erosion prevents visitors from safely accessing the beach or would put
visitors in danger from failing coastal defences, it is reasonable to assume that visitor numbers would be negatively
impacted.

The research undertaken at Exmouth indicates that 17% of visitors view the beach as the main reason for visiting
the area. Therefore, an estimate of the impact on the visitor economy can be made by assuming 17% of visitors
stop coming to Exmouth under a Do Nothing scenario.

To estimate the monetary impact of this scenario, the total estimated visitor spend in the local economy (£183million
from the South West Research Company Ltd research) was adjusted for inflation and reduced by 17%, leading to
a total PV damage over the appraisal period of approximately £613million. This calculation assumes damages
begin to occur at the start of epoch 2 due to loss of access to the beach / failing defences.

Table 5-8: Estimated visitor economy damages under Do Nothing scenario

Estimated annual visitor economy Estimated annual visitor economy Estimated PV Do Nothing damage

spend spend - adjusted for inflation (100 year appraisal period) if 17% of
users do not visit due to loss of
beach / access to beach

£183million (South West Research £245million £613million
Company Ltd, 2015)

It should be noted that to avoid double counting of monetary impacts, the visitor economy / tourism Do Nothing
damage outlined in Table 5-8 should not be considered to be in addition to the Gross Value Added impacts, car
park income or physical health impacts calculated previously in this section. It is likely that proportions or all of
these other damages contribute to the overall visitor economy impact calculated above.

5.5 Economic Assessment of Recent Repairs to
Seawall

Prior to the current repair works to the seawall at Queens Drive, an initial economic assessment was carried out
specific to this area with respect to erosion only (Moffatt & Nichol, 2023). This introduces some uncertainty into the
BMP economic assessment that requires further discussion with the project team because the benefits already
claimed in this area as part of the repair works cannot be used again when seeking FCERM GiA funding for future
protection of the Exmouth frontage.

5.6 Summary

Table 5-9 below summarises the damage values that have been estimated for each of the categories considered
in the Baseline Economics report.

Table 5-9. Summary of economic damage assessment estimates

Level Category Do Nothing damage Notes / Assumptions
estimate (PV, 100 year
appraisal period)

Direct ity d Eligible for inclusion in

irect prope amages, .

National economy .p ) perty 9 19,958k FCERM-AG compliant
other indirect damages assessment
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Level Category Do Nothing damage Notes / Assumptions
estimate (PV, 100 year
appraisal period)
Stay and Do Nothing
scenario. Significant
uncertainty with values
Local economy GVA £197,032k presented over 100 year
appraisal period. 20 year
appraisal period value is
£40,596k
Local economy Car park income £7,040k
Local economy Beach hut income £939k -
Welfare value of coastal Assuming 10% welfare value
Local economy ] £3,351k . g ° )
recreation reduction due to erosion
Assuming 50% of SW coast
ath users do not replace
Local economy Physical health £2.362k path u eplace
activity elsewhere if path is
eroded
Assuming 17% reduction in
visitor economy due to loss of
access to the beach /
Local economy Visitor economy / tourism £613,000k deteriorated beach. Value

inclusive of some other
categories and not in addition
to.
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6. Updates Since the 2015 BMP

Table 6-1 below outlines the key data, policies and baseline information that has changed or been updated since
the 2015 BMP was developed. These updated sources of information have fed into the relevant baseline reports
and will inform updating of the BMP.
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Table 6-1. Summary of Relevant Updates since the 2015 BMP.

Project number: 60717806

Theme Information Date of Source Associated baseline report
Publication
Datasets Extreme tide water levels from the Coastal Flood Boundary dataset 2018 Environment Agency Coastal Processes Report
Datasets Sea level rise projections from the UK Climate Projections (UKCP18) 2018 Met Office Coastal Processes Report
Beach Profiles Annual beach level monitoring 2007 onwards, South West Coastal Processes Report
annually Regional Coastal
Monitoring
Programme
(Plymouth Coastal
Observatory)
Policies National Planning Policy Framework (NPPF) 2023 HM Government Policy context, summarised in Environmental
Baseline Report
Policies Local Plan 2013 — 2031 2016 East Devon District  Policy context, summarised in Environmental
Council Baseline Report
Policies Exmouth Neighbourhood Plan, Referendum Document 2018 — 2031 2019 Exmouth Town Policy context, summarised in Environmental
Council Baseline Report
Policies East Devon Draft Local Plan 2020 — 2040 2022 East Devon District  Policy context, summarised in Environmental
Council Baseline Report
Policies National FCERM Strategy 2020 Environment Agency Policy context, summarised in Environmental
Baseline Report
Policies South Inshore and South Offshore Marine Plan 2018 HM Government Policy context, summarised in Environmental
Baseline Report
Policies Devon Local Flood Risk Management Strategy (2021 — 2027) 2021 Devon County Policy context, summarised in Environmental
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Theme Information Date of Source Associated baseline report
Publication
Policies Exe Estuary Management Plan (2022 — 2027) 2022 Exe Estuary Policy context, summarised in Environmental
Management Baseline Report
Partnership
Policies Jurassic Coast World Heritage Site Partnership Plan (2020 — 2025) 2020 Jurassic Coast Trust Policy context, summarised in Environmental
Baseline Report
Recent Storms and Defence Summary table — live document within project team Project work for Project Team Table 3-2 in this report
Failures BMP Update
SMP refresh Review of SMP policies — South Devon & Dorset SMP Health Check 2020 Project Team This report, summary of recommendations in
Report management unit baseline descriptions
Trigger Levels Analysis of undermining risk summarised in defence condition report  Project work for AECOM Coastal Defences Baseline report
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7. Management Unit Baseline

The following tables summarise the key characteristics of each of the four management units for the BMP frontage.

The Do Nothing scenario is the baseline condition for the BMP option appraisal. The tables include details of the
baseline Do Nothing scenario and the likely impacts of this scenario in each of the areas.

The Do Nothing scenario is a hypothetical ‘walk away’ scenario whereby further maintenance of existing defences
is not undertaken. The impacts of this scenario would vary along the frontage, but in summary, this scenario would
result on the failure of existing defences once they reach the end of their service life. This would then lead to erosion
of the land behind the defences and loss of property and infrastructure.

In addition, over time with anticipated sea level rise, the risk of flooding would also increase. More frequent and
severe wave overtopping of the frontage would be expected and the number of properties at risk from coastal
flooding would increase significantly.
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Table 7-1. Summary of MU 3.

MU MU 3 — Eastern Section — Queen’s Drive East (SMP Unit 6A44) Do Nothing Risks 2024 2044 2074 2124
Residential 1 Residential 1 Residential 1 Residential 1
Description MU 3 is approximately 720 m in length and covers the eastern end of the BMP frontage. Flood risk (0.5% AEP / 1:200yr)
Commercial 0 Commercial 0 Commercial 1 | Commercial 1
The SMP policy is Hold The Line over the short, medium and long term. The policy recommends
maintaining/improving existing sea walls and the esplanade to provide erosion and flood protection, as well as
SMP policy potentially introducing beach recharge and control structures. The SMP Health Check (2020) noted that a policy | Erosion risk (non-cumulative)

of Hold The Line may lead to beach loss, have an adverse effect on designated sites, and may require larger
and more expensive defence structures in the future.

Existing defences
and residual life

MU 3 covers the coastal frontage between Orcombe Point and the lifeboat station and includes seawalls and
timber groynes. The main seawall is in fair condition with an estimated residual life of around 15 years; the RNLI
seawall is in good condition with an estimated residual life of around 30 years; and the groynes range from fair
to poor condition, with residual life estimates of 2-5 years.

Summary of coastal
processes

The beach monitoring in MU3 indicates significant volumes of accretion since 2016. At the time of the visual
defence condition assessment, beach levels were notably high, with levels approximately at the groyne crest
level.

Summary of
environment

MU 3 is within the East Devon National Landscape (formerly Area of Outstanding Natural Beauty). This part of
the frontage includes/is adjacent to Ramsar, SSSI and SPA designations.

Land use and

The beach is used extensively for recreation and the South West Coastal Path passes along the entire frontage.
The land elevation behind the sea defences increases moving towards the east. The land level is low at the

ownership lifeboat station, but east of the car park there are vegetated cliffs that increase in elevation towards the east.
Residential properties located at the top of the cliffs along Foxhills Road.
Opportunities and Should it be required, access for defence maintenance/upgrades is not envisaged to be a problem in this

constraints

location, with a wide promenade along the full length of Queens Drive.

Do Nothing Damages

Due to the higher land elevation the flood risk to property is expected to be low over the next century. If defences
failed, then some loss of property due to erosion would be expected in the future with the Do Nothing scenario.
However, this would not be expected to be immediate due to the setback position of the properties relative to the
sea defences. Over the next 100 years the total Do Nothing PV damages for this MU are estimated to be £328k
(from permanent properties only — beach huts would also be impacted but are not monetised).

Summary of Do
Nothing scenario

The Do Nothing scenario would be expected to lead to failure of existing defences when the defences come to
the end of their estimated service life. Based on the residual life estimates from the defence condition
assessment, this would be expected to be between 2-5 years for the groynes and around 15 years for the main
seawall. The residual life estimate assumes a low maintenance regime, where in reality the Do Nothing scenario
is no maintenance. Therefore it is likely that defences would fail faster than the estimates. The timing of defence
failure is uncertain and would be influenced by a range of factors. Once defences fail, this would increase the
risk of the land and cliff behind the defences eroding, which could then lead to loss of properties along the cliff
over time. The promenade is the route for the South West Coastal Path and therefore erosion of the defences
would likely cut off this route.

D 0.05 0.1 0.2 0.3 0.4
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Legend

2024 1:200 yrs
Flood Depth

0.001 - 0,25
0.251-05
0.501 -
0.751 «

Indicative Do
Nothing Erosion
Risk

B Epoch 1 (0-20 yrs)

Epoch 2 (20-50 yrs)
Epoch 3 (50-100 yrs)
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Table 7-2. Summary of MU 2.

MU MU 2 — Central Section — The Maer (SMP Unit 6A45) Do Nothing Risks 2024 2044 2074 2124
Residential 0 Residential 0 Residential 0 Residential 1
Description MU 2 is approximately 1020 m in length and covers the central area of the BMP frontage. Flood risk (0.5% AEP / 1:200yr)
Commercial 12 Commercial 13 Commercial 19 |Commercial 38

The SMP policy is Hold The Line over the short, medium and long term. The policy recommends maintaining
existing seawalls, the esplanade and two small dune systems. The original intermediate SMP policy was to
either Hold The Line or Managed Realignment, but the more recent Exe Estuary Flood and Coastal Erosion Risk
SMP policy Management Strategy determined realignment would not be appropriate and Hold The Line should therefore Erosion risk (non-cumulative)
continue to be implemented. The SMP Health Check (2020) suggests that the SMP Policy be revisited, and to
‘Remain Aware’ that the policy may need further review in the future depending on the results of beach and
defence monitoring programmes.

MU2 covers the coastal frontage between the RNLI station and the Coastwatch building and includes masonry
seawalls, a rock groyne, a brick masonry seawall and a slipway. The masonry seawalls range from fair to poor,

Existing defences with residual life estimates of 5 — 18 years. The rock groyne is classed as poor, with an estimated residual life of
and residual life around 5 years. The slipway was rated good, with an estimated residual life of around 15 years. The brick . __ i _ — —
masonry seawall was deemed to be in poor condition during the visual assessment and has since failed during | e 7S 3 (3 \ ’ s ' A Legend

Storm Pierrick in April 2024.
anagement Unit 2024 1:200 yrs Indicative Do
Boundaries Flood Depth Nothing Erosion
Management Unit 0.001 - 0.25 Risk

Boundaries

e 0251-05
P BMP Frontage 0.501 - 0.75

The beach in MU 2 is considered to be of variable stability and is in a net erosional state. This area suffered

Summary of coastal during the storms of 2013/14 and has never fully recovered. The recent storms indicate the dynamic nature of

processes the beach level in this location and aerial imagery indicates the much narrower beach width relative to MU 3. B £poch 1 (0-20 yrs)
0.751-1 Epoch 2 (20-50 yrs)
; "15 Epoch 3 (S0-100 yrs)
Summary of The Maer is a Local Nature Reserve. This part of the frontage also includes/is adjacent to Ramsar, SSSI and
environment SPA designations.

The beach is used extensively for recreation and the South West Coastal Path passes along the entire frontage.

Land use and Immediately behind the defences are several businesses, car parking and Queens Drive. Residential properties

ownership are located further landward on higher ground, to the north of the Maer nature reserve.

Should it be required, access for defence maintenance/upgrades is not envisaged to be a problem in this
Opportunities and location, with a wide promenade along the full length of Queens Drive. Any maintenance/construction works
constraints should consider seasonal working to mitigate the potential impact of noise/disruption on the local businesses

and visitors to the site.

Under the Do Nothing scenario the risk of flooding is expected to increase over time in this unit due to sea level
rise. The flood risk is expected to be mainly to the non-residential properties in the low-lying area adjacent to the
existing defences/frontage. The residential properties in this unit are located on higher ground further inland and
Do Nothing Damages | therefore fewer residential properties are expected to be at risk from flooding. Erosion risk following the failure of
the defences would also primarily impact non-residential properties as these are much closer to the existing
defences. Over the next 100 years the total PV damages for this MU are estimated to be £14,314k (from
national damages only — beach huts would also be impacted but are not monetised in this value).

The Do Nothing scenario would be expected to lead to failure of existing defences when the defences come to
the end of their estimated service life. Based on the residual life estimates from the defence condition
assessment, this would be expected to be between 5-18 years for the masonry seawalls and 5 years for the rock D004 007 0.15 0.22 0.3
groyne. The residual life estimate assumes a low maintenance regime, where in reality the Do Nothing scenario e KilOmetres
is no maintenance. Therefore it is likely that defences would fail faster than the estimates. Once defences fail, e

this would increase the risk of the land behind the defences eroding, which would be expected to lead to the loss
of a non-residential properties and amenity facilities along the esplanade and Queens Drive, as well as
threatening the Maer nature reserve. The flood risk along the frontage would also be expected to increase due
to both sea level rise and failure of defences.

Summary of Do
Nothing scenario
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Table 7-3. Summary of MU 1.

MU MU 1 — Western Section — Beach Gardens (most of SMP Unit 6A46 is within this MU) Do Nothing Risks 2024 2044 2074 2124
Description MU 1 is approximately 640 m in length and covers the western area of the BMP frontage. Flood risk (0.5% AEP / 1:200yr) T st et @it et o i DA s i T Bamentl Tiesl Brismss e
benefit area

The SMP policy is Hold The Line over the short, medium and long term, which was confirmed by the Exe
Estuary Strategy of 2014. The policy recommends maintaining/improving the existing seawalls and esplanade to
provide erosion and flood protection, as well as potentially introduce beach recharge and control structures.
Initial delivery of the management intent has been achieved through completion of the Exmouth Tidal Flood
Defence Scheme (2023) which provides an increased standard of protection to areas in the central and western
part of this MU.

SMP policy Erosion risk (non-cumulative)

MU 1 covers the coastal frontage between the Coastwatch seawall and Morton Crescent and includes five
distinct wall assets. The seawalls were assessed as being in good condition, with residual life estimates ranging
from 26 to 30 years in the defence condition assessment. However, note that this residual life estimate was
based on a ‘low’ maintenance regime and without any maintenance in the Do Nothing scenario, the residual life

Existing defences
and residual life

would be expected to be less. K " ) " — —— ond
. . . . : : o ;v anagement Unit  Indicative Do
Summary of coastal |A comparison of the most recent LIDAR data shows that both MU 1 and MU 1 Extension have suffered a loss in . . I\ jores SN T oundaries Nothing Erosion
processes beach volumes between 2020 and 2023. T < S _JA% ot "~ Risk
: : : . . . . . . . > ? 2t L gy = o s B Epoch 1 (0-20 yrs)
Summary of MU 1 is adjacent to / includes several environmental designations, including a Ramsar, SPA and SSSI. Dawlish d ot LY. X . = R N X < Epoch 2 (20-50 yrs)
Y Warren SAC is located opposite this MU on the other side of the estuary. Smeaton’s Wall is a Victorian listed ¢ . ’ Pt -

environment building.

The beach is used extensively for recreation and the South West Coastal Path passes along the entire frontage.
Immediately behind the defences are several businesses, car parking and the Esplanade. Residential properties

Land use and are located to the western end of the MU, on the landward side of the Esplanade. These properties are within

ownership the benefit area of the recently completed Exmouth Tidal Defence Scheme. Some non-residential properties
along the seafront in the eastern part of the unit are outside of the Exmouth Tidal Defence Scheme area.
Should it be required, access for defence maintenance/upgrades is not envisaged to be a problem in this

Opportunities and location, with a wide promenade along the full length of the Esplanade. Any maintenance/construction works

constraints should consider seasonal working to mitigate the potential impact of noise/disruption on the local businesses

and visitors to the site, as well as local residents to the western end of the MU.

The western and central parts of this MU are within the Exmouth Tidal Defence Scheme benefit area. The
eastern end of the scheme alignment ends between the Clock Tower and the Premier Inn. The defences include
improvements to the seawall toe and new set-back defences, including flood gates. Therefore, while areas of the
Esplanade will continue to be flooded during storms, the setback defences will reduce the risk of flood water
flowing down nearby roads. Flood risk for the majority of this unit is therefore low and the main risk with the Do
Nothing scenario is from erosion. Erosion will mainly impact non-residential properties due to their locations
being much closer to the existing defences. Over the next 100 years the total PV damages from erosion for this
MU are estimated to be £2,533k.

Do Nothing Damages

The Do Nothing scenario would be expected to lead to failure of existing defences when the defences come to

§ 0.05 0.1 0.2 0.3 04

the end of their estimated service life. The estimated residual life of the defences in this MU is generally higher T —————
llometres

than other parts of the BMP frontage (with the exception of some structures), however, this assumes a low
maintenance regime. Under the Do Nothing scenario no maintenance would take place and therefore the
residual life of the assets would be expected to be less. Once defences fail, this would increase the risk of the
land behind the defences eroding, which would be expected to lead to the loss of non-residential properties and
amenity facilities along the Esplanade.

Summary of Do
Nothing scenario
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Table 7-4. Summary of MU 1 Extension.

MU MU 1 Extension — Addition to Western Section (part of SMP Unit 6A46 is within this MU) Do Nothing Risks 2024 2044 2074 2124

MU 1 Extension is approximately 60 m in length and covers the extension of the western area of the

Description BMP frontage.

Flood risk (0.5% AEP / 1:200yr) This MU is within the Exmouth Tidal Defence Scheme benefit area

The SMP policy is Hold The Line over the short, medium and long term, which was confirmed by the Exe
Estuary Strategy of 2014. The policy recommends maintaining/improving the existing seawalls and esplanade to
SMP policy provide erosion and flood protection, as well as potentially introduce beach recharge and control structures. Erosion risk (non-cumulative)
Initial delivery of the management intent has been achieved through the completion of the Exmouth Tidal Flood
Defence Scheme (2023).

MU 1 Extension covers the coastal frontage between the western end of Morton Crescent and the Mamhead
Slipway. It includes Mamhead Slipway, Smeaton’s Wall, a timber groyne and a rock groyne. The slipway and
Existing defences wall are assessed as being in good condition with residual life estimates of 26-28 years. However, note that this
and residual life residual life estimate was based on a ‘low’ maintenance regime and without any maintenance in the Do Nothing
scenario, the residual life would be expected to be less. The groynes are both considered to be in poor
condition, with residual life estimated at between 2-5 years.

Legend

anagement Unit  Indicative Do
Boundaries Nothing Erosion

Management Unit Risk
Boundares

Summary of coastal |A comparison of the most recent LIDAR data shows that both MU 1 and MU 1 Extension have suffered a loss in
processes beach volumes between 2020 and 2023.

MU 1 Extension is adjacent to / includes several environmental designations, including a Ramsar, SPA and
SSSI. Dawlish Warren SAC is located opposite this MU on the other side of the estuary. Smeaton’s Wall is a
Victorian listed building.

Summary of
environment

The beach is used extensively for recreation and the South West Coastal Path passes along the entire frontage.
Land use and Immediately behind the defences are car parking and the Esplanade. Residential properties and some non-
ownership residential properties are located on the landward side of the Esplanade and are within the Exmouth Tidal
Defence Scheme benefit area. The western extent of this MU is the Mamhead Slipway.

Should it be required, access for defence maintenance/upgrades is not envisaged to be a problem in this
location. Any maintenance/construction works should consider seasonal working to mitigate the potential impact
of noise/disruption on the local businesses and visitors to the site, as well as the local residents in this MU.

Opportunities and
constraints

MU 1 Extension is within the benefit area of the Exmouth Tidal Defence Scheme. The defence include
improvements to the seawall toe and new set-back defences, including flood gates. Therefore, while areas of the
Esplanade will continue to be flooded during storms, the setback defences will reduce the risk of flood water
flowing down nearby roads. Flood risk for the majority of this unit is therefore low and the main risk with the Do
Nothing scenario is from erosion. Over the next 100 years the total PV damages from erosion for this MU are
estimated to be £2,783k.

Do Nothing Damages

The Do Nothing scenario would be expected to lead to failure of existing defences when the defences come to
the end of their estimated service life. The estimated residual life of the defences in this MU is generally higher , n

than other parts of the BMP frontage (with the exception of some structures), however, this assumes a low P 004 007 0.15 0.22 0.3
maintenance regime. Under the Do Nothing scenario no maintenance would take place and therefore the e ———— 0
residual life of the assets would be expected to be less. Once defences fail, this would increase the risk of the
land behind the defences eroding, which would be expected to lead to the loss of residential and non-residential
properties and amenity facilities along the Esplanade.

Summary of Do
Nothing scenario
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8. Next Steps

The updated baseline reports discussed in this summary will now inform the next phases of the BMP Update
project. This will include:

. Update of options appraisal.

. Undertaking of various technical and environmental assessments — HRA Stage 1 Screening Report, MCZ
Assessment Stage 1 Screening Report and the Water Framework Directive Assessment.

. Preparation of materials for the stakeholder workshop and subsequent public consultation.
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Appendix A

A.1 Coastal Processes Baseline
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Appendix B

B.1 Coastal Defences Baseline
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Appendix C

C.1 Environmental Baseline
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Appendix D

D.1 Economics Baseline
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