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This Appendix is divided into two parts which can be considered as separate reports:

Part A1 Strategic Environmental Assessment (SEA)

Strategic Environmental Assessment (SEA) is the systematic appraisal of the possible effects of
decisions taken at a high level (such as those in strategies, policies and plans) on the built,
natural and historic environments.

The EU SEA Directivel sets out the legal requirements for this appraisal in EU countries. The
SEA Directive is transposed into law in England and Wales by the Environmental Assessment of
Plans and Programmes Regulations 2004 (Sl 1633) and the Environmental Assessment of
Plans and Programmes (Wales) Regulations 2004 (S| 1656).

Although the SMP2 is not a statutory plan, it forms an integral part of decision making in relation
to coastal areas. Defra and WAG, therefore, recommend that an SEA is carried out.

Whilst the SMP2 is being developed, the Environment Agency is also developing a Severn
Estuary Flood Risk Management Strategy (SEFRMS). This takes a more detailed look at the
future management of flood defence structures and how some of the flood risk policies proposed
in the SMP2 will be implemented. The areas and issues being considered for both the SMP2
and the SEFRMS are very similar and an SEA is required for both projects. To reduce confusion
between the two projects, aid communication and information sharing, and reduce costs to both
processes, some elements of the SEA process have been combined. More information on the
SEFRMS can be found in SMP2 Main Report Part A Section 1.5

Part B i Habitats Regulations Assessment (HRA)

The EU Habitats (92/43/EEC) and Birds (79/409/EEC) Directives aim to protect European birds
and species and the habitats that support them. In the UK, the Directives are implemented
through the Conservation (Natural Habitats &c.) Regulations 1994 (the Habitats Regulations), as
amended. These are known as the Habitats Regulations.

The | egi sl acompetentauthayitiesér € 0 @ n d appropadkeassessmerdd o f

plans, projects and strategies that may have a significant effect on the site, if those plans,

projects or strategies are not directly concerned with the management of the protected sites

themselves. The process that includesthe6 appr opri at e assesHabitatst 6 i s knowr
Regulations Assessment (HRA).

In the UK, it is also policy to carry out a similar assessment for sites designated under the
Ramsar Convention (known as Ramsar sites).

The majority of the SMP2 area covers the Severn Estuary SAC, SPA and Ramsar site. Other

Severn Estuary European protected sites are also wholly or partly within the area of the SMP2 or

located near by and could be affected by the SMP2. The
to carry out an HRA to ensure that damage to the sites does not take place when the policies in

the SMP2 are followed. Ifit is not possible to eliminate all damage to the sites, measures must

be taken to compensate for any damage or loss.

For this SMP2, the competent authorities are WAG and Defra. In England, Defra has delegated
this role to the Environment Agency (EA).

! Directive 2001/42/EC on the assessment of the effects of certain plans and programmes on the
environment

Severn Estuary SMP Review i Draft Final
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Non-Technical Summary

The Need for Strategic Environmental Assessment

Strategic Environmental Assessment (SEA) is the systematic appraisal of the potential
environmental consequences of high level decision-making, such as policies, plans, strategies
and programmes, before they are approved. It ensures that the implications of plans and
programmes are fully and transparently considered before final decisions are taken.

The requirement to undertake SEA in the European Union (EU) came about when the EC
Directive (2001/42/EC) 6 on t he a s s e sffeasecertaim glanstahdeprogrammes on

ATKINS

t he envi, r oknmoewn 6as t he 6O6SEA Directiveb, came

implemented in England and Wales through the Environmental Assessment of Plans and
Programmes Regulations (SI 1633 2004) and the Environmental Assessment of Plans and
Programmes (Wales) Regulations (SI 1656 2004). The Directive and associated regulations
make SEA a mandatory requirement for certain plans and programmes which are likely to have
significant effects on the environment.

Defra guidance states that documented plans for medium to long-term river or coastal
management, such as Shoreline Management Plans (SMPs) and Flood Risk Management
Strategies (FRMSs), are not required by administrative provisions, as defined by ODPM (Office
for the Deputy Prime Minister). There is, therefore, no legal requirement to apply the Directive to
these plans. However, SMPs, Catchment Flood Management Plans (CFMPs) and Strategies
clearly help to set the framework for future planning, have significant environmental implications,
and require extensive consultation. Defra recommend therefore, that adopting an SEA approach
is appropriate and they strongly encourage the operating authorities to undertake SEA for these
plans. For these reasons and in accordance with good practice, an SEA of the SMP2 is being
undertaken.

The Severn Estuary Shoreline Management Plan Review (SMP2)

Shoreline Management Plans (SMPs) are non-statutory plans produced by Coastal Groups (in
this case the Severn Estuary Coastal Group) which are made up of maritime Local Authorities
and other bodies with coastal defence responsibilities or interests. Shoreline Management Plans
set high level policy approaches for the future management of flood and erosion risk along
coastline. SMPs allow the development of strategy plans to be prioritised.

SMPs typically cover large areas such as several counties or catchments and define the broad
policy for management of the plan area. They typically look at the predicted evolution of the
coast under three timeframes or epochs: 0-20 years, 20-50 years and 50-100 years. The SMP2
has divided the Severn Estuary study area into policy units (see Annex D), with one of the four
policy options being applied to each unit:

1  Hold the existing defence line;
1  Advance the existing defence line;

1  Managed realignment - identifying a new shape for the shoreline and actively
managing change;

1  No active intervention - a decision not to invest in providing or maintaining
defences.

Severn Estuary SMP Review i Draft Final
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The Severn Estuary (M6r Hafren in Welsh) is located on the west coast of Britain, bordering both
England and Wales. It is renowned for having the second highest tidal range in the world. The
Severn is typical of estuaries in England and Wales, in that it has provided a focus for human
activity, a location for settlement, a source of food, water and raw materials and a gateway for
trading and exploration. The Estuary and its coastal hinterland support the cities of Cardiff,
Bristol, Newport and Gloucester. Major industries are loc at ed around the
including modern port installations, chemical processing companies and power stations.

The Severn Estuary and its surrounding area are afforded a very high level of protection under
European wildlife law. Large areas of it are designated as a Special Protection Area (SPA) under
the Birds Directive and as a Special Conservation Area (SAC) under the Habitats Directive for
their intertidal and sub tidal habitats and migratory fish species. The area surrounding the
estuary is also designated as a wetland of international importance under the Ramsar
convention and as a Site of Special Scientific Interest. In addition, several freshwater SSSls
(e.g. the Gwent Levels SSSI complex) lie behind the existing coastal defences.

The SMP2 study area stretches from Anchor Head (Birnbeck Island) on the English side of the
Estuary (a move northeast from the first SMP) to Lavernock Point on the Welsh side. The
upstream boundary is at Haw Bridge approximately 5km upstream of Gloucester.

The SEA Process

The SEA provides a systematic appraisal of the potential environmental consequences of high-
level decision-making; by addressing strategic level issues, the SEA process shapes the
selection of the preferred option. The SEA is therefore intended to ensure that consideration of
the socioeconomic and environmental issues relating to the coast have been central in the

ATKINS

Estuaryé

development and evaluation of policy. Within the SEA process, theterm 6 envi r onment 6 has

been used to cover the following receptors (as defined in Environmental Assessment of Plans
and Programmes Regulations, S| 1633 2004):

Population & communities (including human health, critical infrastructure etc);
Cultural heritage, including architectural and archaeological heritage;
Material assets;

Biodiversity, fauna and flora;

Soil;

Water;

Air;

Climatic factors; and

=A =/ =4 4 -4 -4 a4 -Aa -2

Landscape.

The Assessment

An environmental assessment of the suite of four alternative SMP2 policies has been
undertaken at the strategic level and integrated into the SMP2 policy option selection process.

The SEA process has developed two key outputs: a Scoping report and an Environmental
report. The Scoping report established an environmental baseline for the Severn Estuary and
through doing so developed a series of SEA objectives, by which the SMP policies could be
assessed. The Scoping report underwent a four week consultation period in early 2009.
Following the consultation period and the provision of feedback by the statutory consultees and

Severn Estuary SMP Review i Draft Final
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others, the environmental assessment of preferred SMP2 policies was undertaken using the
SEA objectives agreed through the consultation period; the assessment fed back into the option
selection process and a more detailed assessment of the preferred SMP2 polices was
undertaken. This report is the summation of that process.

The methodology used to identify and predict the significant likely environmental effects related
to implementing the Severn Estuary SMP2 involved the use of an evidence-based, expert
judgement system based on the widely accepted Source-Pathway-Receptor model. The
appraisal largely took the form of a qualitative assessment based on professional judgement and
supported by peer reviewed literature, with the outcomes being scored in five categories

between major positive and major negative.

Key Features of the Estuary
Population and Human Health

1  The tidal floodplain throughout the estuary is under pressure from development.
1  Key development proposals in or adjacent to the study area include:

- the new M4: 24 miles of three lane motorway between Junction 23a
(Magor)and Junction 29 (Castleton);

- Severn Tidal Power Generation;
- development of wind farms;

- the regeneration of ports and waterfronts e.g. Portishead, Watchet and
Weston,;

- Bristol Port;

- development of a new gas fired power station at Uskmouth and construction
of a 6km pipeline between Uskmouth and Marshfield;

- increased access to the coast and development of coastal footpaths in
England and Wales;

- potential development of new nuclear power; potential sites for new nuclear
power plants along the estuary include Oldbury and Hinkley.

1  Significant conurbations within the SMP2 study area with populations of more
than 10,000 include Penarth, Cardiff, St Mellons, Newport, Caldicot/PortSkewett,
Lydney/Allaston/ Chepstow, Gloucester, Quedgely, Bristol, Portishead, Clevedon
and Yatton/Congresbury.

1  Areas within the study area with high levels of deprivation include Gloucester,
Weston-Super-Mare, Burnham, Newport and Cardiff.

1  Material assets including : M48, M4 and M5, two Severn road crossings, Severn
rail tunnel, several strategic rail routes including South Wales to London main
line and Chepstow to Gloucester, numerous sewage treatment works and
pumping stations, several power stations (including Avonmouth, Berkely, Oldbury
and Uskmouth).

1  Numerous formal and informal tourism and recreation opportunities around the
estuary.

Severn Estuary SMP Review i Draft Final
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Biodiversity, Flora and Fauna

f

Fisheries

The study area supports a variety of habitats and a diverse flora and fauna, with
protected species of national and international importance present. There are
Seven Natura 2000 sites, over 50 SSSIs and 4 NNRs within the study area.

Habitats around the estuary have been lost in the past due to increased
urbanisation, draining of land and intensification of agriculture. Many of the
Biodiversity Action Plans covering the study area highlight the importance of
reversing decline in habitats, particularly for wetlands.

In addition to more common species the River Severn also supports: salmon, eel,
allis and twaite shad, river, brook and sea lamprey.

Commercial salmon fishing on the estuary has declined in productivity and
importance; There is very little shell fishing on the Estuary, however commercial
fishing for white, sea fish does take place.

Soil Geology and Geomorphology

il

Soil type and geology vary across the estuary; the shape (cross-section and plan
form) of the Severn Estuary is determined by the underlying geology.

Studies undertaken for the Severn Coastal Habitat Management Plan (ABPmer,
2006) suggest that the main sediment source for the Severn Estuary is from the
river systems including the Wye, Avon, Usk and Severn.

Future short term predictions (i.e. up to 2028) for morphological evolution
indicate some areas of the Estuary will experience marginal erosion (a loss of
saltmarsh of 10-30%), although there is local evidence of intermittent accretion;
however in other areas the short term trend is for both marginal erosion and
accretion (x20% variation in saltmarsh coverage).

Man has influenced the geomorphology of the rivers within the Severn Basin in a
number of ways including:

- construction of structures that alter flow and deposition of sediment e.g.
Barrages;

- change of land use along the edge of the estuary;

- draining land that would otherwise have flooded e.g. the Gwent and
Somerset Levels;

- construction of flood defences or hard bank engineering which reduces
natural interaction with the floodplain;

- navigational or maintenance dredging is undertaken around ports e.g. Bristol,
Cardiff, Newport and Sharpness;

- dredging for mineral and aggregate in the wider estuary.

Severn Estuary SMP Review i Draft Final
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Land Use and Land Management

Water

f

Most of the study area is rural with agriculture being the major land use. Pasture
still dominates, but its extent has reduced in recent years due to increasing
conversion to arable farming.

There are significant areas of residential, commercial and industrial development
at Avonmouth, Weston-Super-Mare, Gloucester, Lydney, Clevedon, Cardiff,
Newport and Chepstow.

UK agriculture has been subject to some significant changes in the past five
years.

- Common Agricultural Policy (CAP) reform has resulted in some areas of land
being removed from agricultural production and the reallocation of grazing
land to arable use.

- changes in wheat prices have influenced farmers cropping choice and
amount of land in production (agricultural land prices have also increased);

- cultivation of crops for biofuels;
- future cultivation of genetically modified (GM) crops and

- changes in set-aside legislation.

Inputs to the Estuary that affect water quality include sewage effluents,
abandoned mines, diffuse runoff from agricultural and forestry activities, industrial
effluents and marine vessel discharges.

Current and emerging legislation and policy drivers (such as the water
Framework Directive and Catchment Sensitive Farming (CSF) Initiatives are
likely to result in further improvements in water quality over the next ten years
and beyond

Issues potentially affecting groundwater quality within the study area include:

- Increased tidal influence within coastal areas could result in saline intrusion
into freshwater bodies;

- increased levels of nitrate and phosphates in agricultural areas;
- contamination from industrial land use or landfill.

In addition to the main rivers within the study area, there are numerous drainage
ditches (also known as reens or rhynes) bisecting the low lying land adjacent to
the estuary. The smaller reens and watercourses on the levels are maintained by
the relevant Internal Drainage Board;

Air and Climate

il

Climate change is likely to increase tidal flood risk in the Severn Estuary. Flood
risk is exacerbated in low lying areas where increases sea levels can inhibit land
drainage.

Severn Estuary SMP Review i Draft Final
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The Historic Environment (Cultural Heritage)

f

The Severn Estuary is a phenomenally rich and varied archaeological landscape.
People have been living in this area since before the Severn Estuary was formed
in the Mesolithic, some 8,000 years ago.

There are approximately 107 Scheduled Monuments within the Study Area.
These include the most prominent, best conserved and significant monuments
and features. However, they represent only a small proportion of the entire
archaeological record of the Severn Estuary.

The total number of Listed Buildings with the Study Area runs into the thousands.
The greatest concentrations of Listed Buildings are those within the larger towns
and villages found within the study area: Gloucester, Berkeley, Thornbury,
Clevedon and Weston-super-Mare on the English side, and Newport, Cardiff Bay
and Penarth on the Welsh. In addition, the historic centres of many of the older
settlements within the study area are designated as Conservation Areas.

There are 10 Registered Parks and Gardens within the Study Area and the
Gwent Levels are designated as a Landscape of Outstanding Historic Interest.

Landscape and Visual Amenity

f

The study area is predominantly a riverside landscape with associated low lying
valleys; the lower sections for the study are have a distinctly estuarine landscape
with open expanses of salt marsh and mudflats; the area as a whole is further
characterised by expansive floodplains, open farmland and prominent views of
surrounding hills at the edges of the study area.

The Wye Valley AONB extends from Mordiford (approx 4km south east of
Hereford) to Chepstow and the Gwent Levels are identified as a Landscape of
Outstanding Historic Interest.

Contaminated Land

il

Land that is contaminated includes any land where intense industrial activity such
as chemical manufacturing, metal refining and finishing, steel production, old
landfill sites, oil refining, oil storage and gas production has occurred. There are
many of these sites around the Estuary.

Environmental Effects of the Preferred Strategy

An environmental assessment of the suite of four alternative SMP2 policies has been
undertaken at the strategic level (and detailed in Appendix C). This assessment was then
integrated into the SMP2 policy option selection process, alongside economic and technical
issues. The preferred policy options identified for public consultation are shown in Table S1.

It should be noted that some policies have been amended as a result of the public consultation.
The SEA has not been amended to reflect these changes. If the policy changes are considered
to be significant, an addendum to the SEA will be produced and publicly advertised to ensure
that stakeholders are aware of the changes. Any addendum produced will be made available on
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the SECG website, along with all the other SMP2 documents. The SECG is currently seeking
guidance to determine if an addendum is required.

Table S1 SMP2 Preferred Policy Options

Policy Unit 0 to 20 years 20-50 years 50-100 years

PEN 1 NAI NAI NAI
PEN 2 NAI NAI NAI
CAR 1 HTL HTL HTL
CAR 2 HTL HTL HTL
CAR 3 HTL HTL HTL
WEN 1 HTL HTL HTL
WEN 2 HTL HTL HTL
NEW 1 HTL HTL HTL
NEW 2 HTL HTL HTL
NEW 3 NAI NAI MR
NEW 4 HTL HTL HTL
NEW 5 HTL HTL HTL
CALD 1 HTL HTL HTL
CALD 2 NAI NAI NAI
CALD 3 HTL HTL HTL
WYE 1 NAI NAI NAI
WYE 2 NAI NAI NAI
WYE 3 NAI NAI NAI
WYE 4 NAI NAI NAI
TID 1 NAI NAI NAI
TID 2 NAI MR MR
LYD 1 HTL HTL HTL
GLO1 NAI NAI NAI
GLO2 NAI MR MR
GLO3 NAI NAI NAI
GLO 4 HTL HTL HTL
GLOS HTL HTL HTL
GLO®6 NAI NAI NAI
GLO7 HTL HTL HTL
GLO8 HTL HTL HTL
MAI 1 NAI MR MR
MAI 2 HTL HTL HTL
MAI 3 NAI NAI NAI
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MAI 4 e HTL HTL
MAI 5 = HTL HTL
MAI 6 e HTL HTL
SHA 1 Y MR MR
SHA 2 Y MR MR
SHA3 - HTL HTL
SHA 4 Y MR MR
SHAS oy NAl NAI
SHA 6 r— HTL HTL
SHA 7 Y MR MR
SHAS A NAI NAI
SEV1 P HTL HTL
SEV 2 ey HTL HTL
SEV3 ey HTL HTL
SEV4 ey HTL HTL
SEV5 T HTL HTL
SEV6 A NAI NAI
BRIS 1 pp—y HTL HTL
BRIS 2 ey HTL HTL
BRIS 3 ey HTL HTL
BRIS 4 ey HTL HTL
BRIS 5 HTL HTL HTL
BRIS 6 HTL HTL HTL
PORT 1 AT NAI NAI
PORT 2 NAI NAI NAI
PORT 3 NAI NAI NAI
PORT 4 NAI NAI NAI
KIN 1 NAI MR MR
KIN 2 NAI NAI NAI
KIN 3 oL HTL HTL
KIN 4 A NAI NAI
HOL 1 N NAl NAI
HOL 2 N NAl NAI
Key
MR | Managed Realignment | HTL | Holdthe Line | NAI | No Active Intervention
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An assessment of the environmental impacts of the preferred policies was undertaken. The
significance of the individual effects for each objective was aggregated in order to give an overall
assessment of how well each option performed against the objectives (see Table S2). The

aggregated impacts are colour coded according to the significance scale shown in the key.

Table S2 - Aggregated Impact Significance for the Preferred SMP2 Policies

ATKINS

Policy Unit &
Preferred
Strategy
Option

Population
and Human
Health

Material
Assets

Biodiversity
Flora and
Fauna

Historic
Environment

Water
Envir

Air and
Climate

Sus

D ¢

PEN-1NAI

PEN 2-NAl

CAR 1-HTL

CAR 2-HTL

CAR 3-HTL

WEN 1-HTL

WEN 2-HTL

NEW 1-HTL

NEW 2-HTL

NEW 3-NAl
NEW 4-HTL
NEW 5-HTL
CALD 1-HTL
CALD 2-NAlI

CALD 3- HTL

WYE 1- NAI

WYE 2 -NAl

WYE 3 - NAI

WYE 4 -NAI

TID 1 -NAlI

TID 2 -
NAI/MR

LYD 1 -HTL

GLO 1 -NAI

GLO 2 -
NAI/MR

GLO 3 -NAI

GLO 4 -HTL

GLO 5 -HTL

GLO 6 -NAI

GLO 7 HTL

GLO 8 -HTL

MAI 1 -
NAI/MR

MAI 2 -HTL

MAI 3 -NAI

MAI 4 - HTL

MAI'5 -HTL

MAI 6 -HTL

SHA1 -
NAI/MR

SHA 2 -
NAI/MR

SHA 3 -HTL

SHA4 -
NAIMR
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Policy Unit & Population Material Biodiversity Historic Water Air and Lébsca
Preferred and Human Assets Flora and Environment Envi r| Climate
Strategy Health Fauna

Option

S

=
0

D€

SHA 5 -NAI -

SHA 6 -HTL

SHAT -
NAI/MR

SHA 8 - NAI -

SEV 1-HTL

SEV 2 - HTL

SEV 3 - HTL

SEV 4 - HTL

SEV 5 - HTL

SEV 6 - NAI -

BRIS 1 -HTL

BRIS 2 -HTL

BRIS 3 -HTL

BRIS 4 -HTL

BRIS 5 - HTL -

BRIS 6 - HTL

PORT1 -
NAI

PORT 2 - -
NA

PORT 3 - -
NA

PORT 4 -
NA

KIN 1 -
NAI/MR

KIN 2 - NAI -

KIN 3 - HTL

KIN 4 - NAI -

HOL 1 - NAI - - - - - - -

HOL 2 - NAI - - - - - - -

Key

Major positive contribution to objective Minor positive contribution to objective

Major negative contribution to objective Minor negative contribution to objective

- No impact, or change to existing situation

A summary the key impacts resulting from the adoption of the proposed SMP2 policy options
and measures identified to manage or mitigate impacts is provided below:

Population and Human Health

The SMP2 will result in significant benefit to populations, human health, material assets and
critical infrastructure by ensuring a strategic approach is taken to protect centres of population,
businesses and critical infrastructure form increased flood and erosion risk, in the face of a
changing climate. In some less densely populated policy units a Managed Realignment or No
Active Intervention policy may result in the increased frequency of flooding to agricultural land
which could affect nature and productivity of agricultural activities. As part of the delivery of the
Action Plan discussions with IDBs and NFU are proposed to identify measures to avoid, offset or
mitigate impacts.
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Overall the SMP2 is considered to have a minor positive contribution to protecting recreational
resources. The key strategic effect would be the protection of the existing footpath networks,
public open space, cycle routes and other leisure amenities from increased flood and erosion
risk.

Biodiversity Flora and Fauna

The assessment of likely significant effect undertaken for the SMP2 (see Annex A) concluded
that the only European sites potentially affected by the implementation of the SMP2 are the
Severn SPA, SAC and Ramsar sites. This has been assessed as a minor adverse impact. A
calculation of the predicted habitat loss is being undertaken as an integral part of the Appropriate
Assessment. The Environment Agency are developing a Habitat Delivery Plan which will identify
sites across the estuary which can be secured to provide compensation for habitat loss.

All of the SSSis that comprise the Gwent Levels will be protected by a Hold the Line policy in
this location. No adverse impacts on any other non-geological SSSI are predicted and in many
cases a Hold the Line policy will ensure sites continue to be protected from adverse effects of
flooding and/or erosion. Overall the impact of the SMP2 on sites of national nature conservation
importance has been assessed as a major beneficial impact.

There are eleven coastal SSSIs and designated for geological features and one RIGS within the
study area. Of these nine of the SSSIs and the RIGS all located within policy units where No
Active Intervention is the preferred policy. This policy will ensure that the cliff faces continue to
be exposed to natural coastal processes, which will help to maintain the features for which these
SSSIs and the RIGS have been designated. Rhymney River Section SSSI is located within
policy unit CAR3 where a Hold the Line Policy is proposed. Further consideration of how the
policy will be delivered will be undertaken at the FRMS and project level to ensure adverse
impacts on the site are avoided or minimised. Overall the SMP2 will have a major positive
impact on geological SSSls.

Historic Environment (Cultural Heritage)

Overall all the SMP2 will have a major beneficial impact on the historic environment, largely
protecting features and historic landscapes behind existing defences where a Hold the Line
policy is being proposed.

There is the potential for adverse effects on individual features within some policy units either
where structures are on the existing defence line (e.g. a SM within policy unit WEN 1) are in
front of the defence line (e.g. the pier and esplanade in PEN2) or are potentially affected by
increased flooding as a result of a No Active Intervention or Managed Realignment policy option.
In addition where defence works are required to Hold the Line these could affect the setting of
designated historic environment assets. Further discussions with relevant heritage organisations
including County Archaeologists (in England), Cadw, English Heritage and the Gwent and
Glamorgan Archaeological Trust will be undertaken as part of the development of the SMP2
Action Plan to determine priorities for measures to avoid or mitigate potential impacts on the
heritage environment.

Water Environment

The SMP2 will have a major positive effect on water resources and water quality, protecting key
features such as sewage treatment works, existing abstractions and source protection zones
from future flood and erosion risk.

Air and Climate

Where a no active intervention policy or managed realignment is to be applied, the natural
evolution of the coast will adapt to accommodate the impacts of climate change, delivering a
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minor beneficial impact. A Hold the Line policy is likely to require ongoing maintenance or
increasing height of defences to take the effects of climate change into account so has been
assessed as having minor adverse impact in that the approach will not provide sustainable
ongoing adaptation to climate change

Landscape

Overall the SMP2 has been considered to have a neutral impact on the landscape of the Severn
estuary.

Implementation of a Hold the Line policy may result in the need for new defences or the height of
existing defences to be increased. Although these will result in local adverse effects, measures
to ensure the structures are visually integrated into the local landscape will ensure this is only a
local minor adverse impact. The adoption of this policy option will however ensure that the
landscape behind the defence line is protected from change (major positive impact).

Where an option will result in a significant increase in the frequency of flooding of an area, a
change in vegetation structure is likely to occur and this has been assessed as potentially
resulting in a major adverse change to the landscape.

Sustainable Development

Overall the SM2 will have a neutral impact when considered in the light of the sustainability
objectives identified. No Active Intervention and Managed Realignment policies are suggested
for approximately half the policy units and will allow natural processes to continue to operate, a
minor beneficial impact. However a Hold the Line policy will constrain natural process, resulting
in a minor adverse impact.

Hold the line and managed realignment policies will require ongoing input of resources (minor
adverse effect), whereas the implementation of a Non Active Intervention policy will have
minimal resource requirement (minor beneficial effect).
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Overall, implementation of the SMP2 will result in several major beneficial impacts including:

1 long term protection of major centres of population, critical infrastructure and
material assets from flood and erosion risk;

1 long term protection of the historic environment, water environment and
landscape of the Severn estuary from flood and erosion risk;

1 long term protection of nationally designated nature conservation sites from flood
and erosion risk.

The SEA process has concluded that at the estuary wide scale the only major adverse impact
likely to result from the implementation of the preferred SMP2 policy options is the loss of
intertidal habitats from within the Severn Estuary European sites. A separate study is being
undertaken by the Environment Agency to identify sites around the estuary that can be used to
compensate for habitat loss and mitigate this impact.

Implementation and Monitoring

Monitoring proposals for the SMP2 have been derived, partly from the environmental objectives,
indictors and targets identified during the Scoping stage of the SEA. An Action Plan is being
developed as an integral part of the SMP2. The lead LA for co-ordinating the AP is
Monmouthshire County Council (MCC). They intend to monitor the delivery of the action plan
through meetings held with LA (consisting of elected member of the PMG, strategic planner and
flood defence engineer) bordering the Severn Estuary SMP2 shoreline, plus representatives
from the EA, to discuss the approach to implementation of the Severn Estuary SMP2.
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1. Introduction and Background

1.1 Overview

This document presents the findings of the Strategic Environmental Assessment (SEA)
undertaken for the Severn Estuary Shoreline Management Plan 2 (SMP2).

Flood risk and erosion management planning is undertaken at several different levels of detail,
as shown in Figure 1.1 below. At the highest level 'large-scale plans', such as Shoreline
Management Plans (SMPs) and Catchment Flood Management Plans (CFMPs) set the policy
context for flood risk and erosion planning over the next 50-100 years. They promote a
sustainable approach which helps ensure work in one place does not cause problems in another
and they help ensure the best ways of managing risk are identified. They provide large-scale
assessments of the risks associated with coastal and fluvial processes and identify long term
policy frameworks to reduce risk in a sustainable manner.

Figure 1-1: Flood Risk and Erosion Management Strategic Planning Hierarchy

Increasing Scale National Funding and Investment Plans i

v

High Level -Scale Planning Framework
(e.g. Shoreline Management Plans, Catchment Flood
Management Plans etc)

A 4
Strategy and Other Delivery Plans
e.g. Flood Risk Management Strategy, Water
Level Management Plans etc

v

Schemes/Projects/Designs/Actions

Increasing Level of
- Detail

1.2  Defining and Managing Flood and Erosion Risk

In 2004 UK Government produced a report called Future Flooding (the Foresight Report). This
warns that the risk from flooding will increase between 2 and 20 fold over the next 75 years. The
Chief Scientific Advisor to the Government concluded:

Afcontinuing with exi st iinmgvirtyakylevery iscerario icasideredt(for a n
climate change), the risks grow to unacceptable levels. Secondly, the risk needs to be tackled
across a broad front. However, this is unlikely to be sufficient in itself. Hard choices need to be
taken i we must either invest in more sustainable approaches to flood and coastal management
or |l earn to live with increasing floodingo.
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Flooding and coastal erosion happen naturally and cannot always be prevented or predicted in
advance. They can have a major impact on lives, communities, the economy and the
environment. The judgement as to what is an acceptable and affordable level of flood and/or
erosion risk is a societal decision and is expressed and enacted through political process and
Government policy. Risk is a combination of two components, the likelihood (or probability) of a
particular flood event occurring and the consequence (or impact) that the event would have, if it
did occur. Flood and erosion risk management is about taking action to manage both the
likelihood and consequences of flood events and/or erosion.

Flood risk management can reduce the likelihood of flooding by managing the land, river and
drainage systems and by building and maintaining defences. Avoiding introducing additional
development into flood risk areas and relocating e x i st i n gprogegiés amdicammanity
facilities to lower risk areas can reduce the consequences of flooding. In addition, the
consequences of flooding can be managed by raising the level of flood awareness, increasing
the resilience of development in flood risk areas, by warning people when floods might occur so
that they can take actions to help themselves and by responding rapidly and effectively to
emergencies when they happen.

The Environment Agency is the principal flood defence operating authority in England and Wales

and is responsible under the Water Resources Act (1
river so anThe BAhseemmweesed (but does not have a legal obligation) to manage

flood risk from designated 6 maodefence.v A&lthosigh thend t o pr
Environment Agency is an England and Wales body, it has slightly different roles in England and

Wales. In England the EA provides a strategic overview role for coastal erosion and flooding. It

does not have this role in Wales.

Internal Drainage Boards (IDBs) have powers regarding drainage matters relating to significant
areas of land along the estuary. These areas are totally dependent on complex systems of flood
defences and land drainage to enable land to be used for agricultural production.

Local authorities also have a central responsibility for coordinating and delivering significant
changes to local flood risk management. Responsibilities include:

collating and mapping flood risk management and drainage areas;
coordinating surface water management plans;

adopting and maintaining Sustainable Urban Drainage Schemes (SUDs);

= = =4 =4

assessing and where necessary enhancing technical capabilities in flood risk
management;

1 working with all relevant parties to tackle local problems of flooding.

1.3  Predicted Climate Change and Impacts

Our climate is changing, both in Britain and round the world. Climate change has consequences
for many aspects of our lives, including: water supply, the natural environment, health, business
and industry, agriculture, tourism and transport. Some of the most significant impacts of climate
change include:

1 increased strain on water availability for people and ecosystems brought by
longer, hotter, drier summers and development in areas where water resources
are scarce;
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1 anincrease in flood risk and coastal erosion caused by wetter winters, greater
storminess and sea level rise. In England and Wales, 5 million people already
live in flood risk areas and about 12 per cent of farmland and a quarter of
industrial sites are at risk. Some 11 per cent of new homes are built in flood risk
areas in England;

1  potential to harness energy from increased water volumes or tidal surges.

As much as 65 per cent of all flood risk is from coastal and tidal flooding. As storms and sea
levels increase, more properties, businesses and people will be affected. Sea levels around the
UK are now about 10 cm higher than they were in 1900. Coastal flooding will become
increasingly common, damaging property and threatening lives.

When the sea level rises marginal coastal habitat such as saltmarsh and shingle beaches are
inundated or eroded at the seaward edge; these habitats and the plants they support cannot
survive under deep sea water and are therefore lost. On a natural coastline new habitats are
formed on slightly higher land as the conditions become suitable. However coastal defences
such as sea walls prevent this landward migration of habitat and the reduced extent or loss of
these marginal habitats is called coastal squeeze (as shown in Figure 1-2).

Figure 1-2 Coastal Squeeze resulting from Sea Level Rise
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Coastal "Squeeze —_— With seawall

Sea wall prevents migration
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2. Scope of Study and SEA Process

2.1  The Need for Strategic Environmental Assessment

Strategic Environmental Assessment (SEA) is the systematic appraisal of the potential
environmental consequences of high level decision-making, such as policies, plans, strategies
and programmes, before they are approved (Figure 2-1). It ensures that the implications of plans
and programmes are fully and transparently considered before final decisions are taken.

Figure 2-1: Application of Strategic Environmental Assessment (Environment Agency
Guidance Document, 2004)
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The requirement to undertake SEA in the European Union (EU) came about when the EC

Directive (2001/42/IEC)6on t he assessment of the effects of

the envi, roknmewn das the O6SEA Directivebo, came
implemented in England and Wales through the Environmental Assessment of Plans and
Programmes Regulations (Sl 1633 2004) and the Environmental Assessment of Plans and
Programmes (Wales) Regulations (SI 1656 2004). The Directive and associated regulations
make SEA a mandatory requirement for certain plans and programmes which are likely to have
significant effects on the environment.

The Directiveds o \pmvida fol a higtblg¢ve of protecton of the anvaronmeit
and to contribute to the integration of environmental considerations into the preparation and
adoption of plans and programmes with a view to promoting sustainable development, by
ensuring that, in accordance with this Directive, an environmental assessment is carried out of
certain plans and programmes which are likely to have significant effects on the environment. 0

Defra guidance states that documented plans for medium to long-term river or coastal
management, such as SMPs and Flood Risk Management Strategies (FRMSs), are not required
by administrative provisions, as defined by Office of the Deputy Prime Minister (ODPM) . There
is, therefore, no legal requirement to apply the Directive to these plans. However, SMPs, CFMPs
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and Strategies clearly help to set the framework for future planning, have significant
environmental implications, and require extensive consultation. Defra recommend therefore, that
adopting an SEA approach is appropriate and they strongly encourage the operating authorities
to undertake SEA for these plans. For these reasons and in accordance with good practice, an
SEA of the SMP2 is being undertaken.

2.2  The Severn Estuary Shoreline Management Plan Review
(SMP2)

2.2.1 Context

Shoreline Management Plans (SMPs) are non-statutory plans produced by Coastal Groups (in
this case the Severn Estuary Coastal Group) which are made up of maritime Local Authorities
and other bodies with coastal defence responsibilities or interests. Shoreline Management Plans
set high level policy approaches for the future management of flood and erosion risk along
coastline. They involve undertaking a large scale assessment of the risks associated with
coastal processes and present a long term policy framework to reduce these risks to people and
the developed, historic and natural environment in a sustainable manner. SMPs allow the
development of strategy plans to be prioritised.

SMPs typically cover large areas such as several counties or catchments and define the broad
policy for management of the plan area. They typically look at the predicted evolution of the
coast under three timeframes or epochs: 0-20 years, 20-50 years and 50-100 years. The SMP2
has divided the Severn Estuary study area into policy units (see Annex D), with one of the four
policy options (see Section 9 for more detail ) being applied to each unit:

1  Hold the existing defence line;
1  Advance the existing defence line;

1 Managed realignment - identifying a new shape for the shoreline and actively
managing change;

1  No active intervention - a decision not to invest in providing or maintaining
defences.

Following approval of the SMP2 the policies will be developed into implementation plans within
the Severn Estuary Flood Risk Management Strategy (FRMS). FRMSs are long-term plans for
sustainable flood risk management of an area taking full account of the requirements set out in
relevant overarching plans such as the CFMP and SMP; they are typically undertaken by the
Environment Agency and identify appropriate levels of protection for all flood risk areas, taking
onto consideration economic and environmental costs and benefits. They also address how
flood risk management will be implemented on the ground e.g. detailing alignment and type of
defences. Strategy plans will normally be consistent with the recommendations of relevant
overarching plans (including SMPs), unless subsequent detailed investigations suggest that
these should be revised.

2.2.2 Definition of the SMP2 Study Area

The Severn Estuary (M6r Hafren in Welsh) is located on the west coast of Britain, bordering both
England and Wales. It is renowned for having the second highest tidal range in the world. The
Severn is typical of estuaries in England and Wales, in that it has provided a focus for human
activity, a location for settlement, a source of food, water and raw materials and a gateway for
trading and exploration. The Estuary and its coastal hinterland support the cities of Cardiff,

Bristol, Newport and Gloucester. Maj or i ndustri

including modern port installations, chemical processing companies and power stations.
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The Severn Estuary and its surrounding area are afforded a very high level of protection under
European wildlife law. Large areas are designated as a Special Protection Area (SPA) under the
Birds Directive and as a Special Conservation Area (SAC) under the Habitats Directive for their
intertidal and sub tidal habitats and migratory fish species. The area surrounding the estuary is
also designated as a wetland of international importance under the Ramsar convention and as a
Site of Special Scientific Interest. In addition, several freshwater SSSis (e.g. the Gwent Levels
SSSI complex) lie behind the existing coastal defences.

The SMP2 study area stretches from Anchor Head (Birnbeck Island) on the English side of the
Estuary (a move northeast from the first SMP) to Lavernock Point on the Welsh side. The
upstream boundary is at Haw Bridge approximately 5km upstream of Gloucester (Figure 2-2
shows the SMP2 study area, alongside that of the FRMS, with key locations referred to within
this report shown in Figure 2-3). The extent of coastline selected for inclusion within the study
area has been influenced by our current knowledge of the coastal process in operation within the
estuary. For the purposes of data gathering and obtaining an indication of key issues we have
used the current 1 in 1000 year extreme event floodplain to create a buffer zone around the
coastline and rivers that form the SMP2 boundary. This corresponds to the extreme flood event
outline identified in PPS 25 Development and Flood Risk and TAN 15 Development and Flood
Risk. Using this buffer zone will ensure that all areas likely to be affected by changes to the
shoreline or flooding from the sea are included within the SMP2.

2.2.3 Current Flood and Erosion Risk

Estuary Processes

Within the Severn Estuary the physical environment is varied. The whole area is dominated by
tidal processes, although fluvial influence becomes more appreciable north of the Noose. There
is a significant wave climate downstream of the Second Severn Crossing, diminishing upstream
due to reduced fetch and shelter from swell waves. The geomorphology of the Severn Estuary is
dominated by tidal processes, consisting of areas of offshore sand banks and bed rock
(generally downstream of the Severn Crossings), with the shoreline fringed by mudflats and
saltmarsh, and intermittent sand beaches downstream of Clevedon. The floodplain itself is
predominantly historically reclaimed land adjacent to the Gwent Levels and the Avon and
Somerset Levels, noted to have low land levels relative to the Severn Estuary tidal range.

Risk of Flooding and Erosion

A high level consideration of flood risk under current conditions has identified that the Standard
of Protection (SoP) for flood defences around the Severn Estuary varies significantly between
100% Annual Event Probability (AEP) (i.e. the magnitude of event statistically predicted to occur
once every year) and 0.1% AEP (i.e the magnitude of event statistically predicted to occur once
every 100 years). Particularly weak sections of defence exist along the River Usk (policy units
NEW 1-5), Awre/Arlingham peninsulas and intermittent lengths near Gloucester (policy units
GLO 1-8, SHAR 1-7, MAI 1-5), near the River Avon (policy units BRIS 1-3 and PORT 1-4) and
along Congresbury Yeo (policy unit KIN 1).

Current understanding indicates that in the short term (up to year 2028) the predicted
geomorphological evolution along the estuary fringes for policy units PEN 1-2, CAR 1-2, WEN 1-
2, CALD 1, BRIS 1-3, PORT 1-4 and KIN 1-4 is marginal erosion (a loss of saltmarsh of 10-
30%), although there is local evidence of intermittent accretion. For policy units TID1-2, GLOU 1-
8, MAI 1-5, SHAR 1-8 and SEV 1-6 the short term trend is for both marginal erosion and
accretion (£20% variation in saltmarsh coverage). In the medium to long term (2058 and 2108)
uncertainties significantly increase. In relation to flood risk, virtually all flood defences are
predicted to have structurally failed due to degradation under the No Active Intervention scenario
after the year 2058.
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Figure 2-217 Area covered by the Shoreline Management Plan Review
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