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Supporting Appendices

Information required to support the Severn Estuary Shoreline Management Plan Review (SMP2)
is provided in the following appendices. These supporting documents offer transparency to the
decision making process that is undertaken, leading to explanations and reasoning for the

promoted policies.

A: SMP2 Development

The history, structure and development of the SMP are
detailed in this report. The investigation and decision making
process are explained more fully to outline the procedure to
setting policy.

B: Stakeholder Engagement and
Consultation

Stakeholder communication is continuous through the
SMP2 process, comments on the progress of the
management plan are recorded here.

C: Baseline Process
Understanding

This report includes detail of coastal dynamics, defence
data and shoreline scenario assessments of NAI (No Active
Intervention i defences are not maintained, repaired or
replaced allowing the shoreline to evolve more naturally)
and With Present Management (WPM) i.e.: SMP1 Policy.

D: Theme Review

The identification and evaluation of the natural landscape
and conservation, the historic environment and present and
future land use of the shoreline.

E: Issues, Features and
Objectives

The features of the shoreline are listed within this report. A
series of strategic objectives are then set along with
commentary on the relative importance of each feature
identified.

F: Policy Development and
Appraisal

Presents the consideration of generic policy options for
each frontage identifying possible acceptable policies and
their combination into O6Manage
testing. Also presents the appraisal of impacts upon
shoreline evolution and the appraisal of objective
achievement.

G: Preferred Policy Management
Approach Testing

Presents the policy assessment of appraisal of objective
achievement towards definition of the Preferred Plan (as
presented in the Shoreline Management Plan document).

H: Economic Appraisal and
Sensitivity Testing

Presents the economic analysis undertaken in support of
the Preferred Plan.

I: Strategic Environmental
Assessment Report

Presents the various items undertaken in developing the
Plan that specifically relate to the requirements of the EU
Council Directive 2001/42/EC (the Strategic Environmental
Assessment Directive), such that all of this information is
readily accessible in one document. This includes
information to supporttowards a Habitat Regulatory
Assessment (HRA).

J: Water Framework Assessment
Report

Provides a retrospective assessment of the policies defined
under the Severn Estuary SMP2 highlighting future issues
for consideration at policy implementation stage.

K: Bibliographic Database

All supporting information used to develop the SMP is
references for future examination and retrieval.
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The information presented in each appendix is supported and guided by other appendices; the
broad relationships between the appendices are illustrated overleaf.
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Executive Summary

The Water Framework Directive (referred to in this report as the Directive) came into
force in 2000 and is the most substantial piece of EU water legislation to date. The
Directive will need to be taken into account in the planning of all new activities in the
water environment including Shoreline Management Plans.

The methodology devised for this assessment follows the Guidance for the assessment
of SMPs under the Water Framework Directive which has been developed by the
Environment Agency.

As the draft policy options have already been set for this SMP2, a retrospective
assessment of the policies in relation to the Directive has been undertaken and,
therefore, it has not been practicable to influence the SMP2 policy development or
consider opportunities for delivering mitigation measures from the River Basin
Management Plan (RBMP).

All the Transitional and Coastal (TraC) and Groundwater Bodies in the Severn Estuary
SMP2 area were identified and assessed along with the Freshwater bodies that are
within EAOGs Ti dpad0.5% thancealof fldaningen ady orfe year).

For all TraC and Freshwater water bodies in the SMP2 area, the hydromorphological
parameters that could be changed by potential SMP2 policies, with potential impact on
the Biological Quality Elements (BQESs), were identified. Groundwater bodies were also
considered.

The preferred SMP2 policies were, for each policy unit and for each epoch, assessed
against the Environmental Objectives and a summary of the achievement (or otherwise)
of the Environmental Oobjectives at the water body scale was completed .

Where any Environmental Objectives have not been met within a water body a W ater
Framework Directive Summary Statement was completed for that water body.

If all the Environmental Objectives were met within a water body there was no
requirement to complete a Summary Statement.

There are 4 TraC water bodies, 54 River water bodies 1 Lake water body and 12
Groundwater bodies identified in the Severn Estuary SMP2 area.
There are no High Status sites in the Severn Estuary SMP2 Area.

For many of the Severn Estuary SMP2 Management Areas, it is considered unlikely
that the proposed policies will affect the current or target Ecological Status (or Potential)
of the relevant Water Framework Directive waterbodies. Therefore, the proposed
policies meet the Environmental Objectives set out at the beginning of this report.

However, there are 6 Management Areas where the proposed policies have the
potential not to meet one or more the Environmental Objectives. These being:

Wentlooge 1 potential failure to meet WFD 2 & WFD 3.

Caldicott Levels i potential failure to meet WFD 2 & WFD 3.

Lydney T potential failure to meet WFD 2.

Lydney to Gloucester i potential failure to meet WFD 2 & WFD 3.
Sharpness to Severn Crossing T potential failure to meet WFD 2 & WFD 3.
Bristol and Severnside T potential failure to meet WFD 2 & WFD 3.

There are several recommendations to look into where SMP boundaries could change
to match those of the WFD waterbody boundaries, notably at Uskmouth, the mouth of
the River Wye and at Old Passage. However, SMP Management Area boundaries are
based on coastal processes and social and economic reasons and are realistically
unlikely to change.

1.0 INTRODUCTION
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1.1 Purpose of the Report

The Water Framework Directive (referred to in this report as the Directive) came into
force in 2000 and is the most substantial piece of EU water legislation to date. The
Directive will need to be taken into account in the planning of all new activities in the
water environment. Therefore, the Environment Agency (the competent authority in
England and Wales responsible for delivering the Directive) has recommended that
decisions setting policy, including large-scale plans such as Shoreline Management
Plans (SMPs), take account of the requirements of the Directive.

The oWater Framework Directive Guidance for
been developed by the Environment Agency and the first pilot assessment has been
undertaken on the River Tyne to Flamborough Head SMP2. The guidance describes
the methodology for assessing the potential hydromorphological change and
consequent ecological impact of SMP policies and ensuring that SMP policy setting
takes account of the Directive.

This guidance can now be applied to the assessment of the Severn Estuary SMP2
policy options in terms of the requirements of the Directive. The Severn Estuary SMP2
draft policy options were completed in September 2009 and, therefore, it is not feasible
for the Water Framework Directive assessment to influence the SMP2 policy
development or consider opportunities for delivering mitigation measures from the River
Basin Management Plan. Consequently, this report provides a retrospective
assessment of the policies defined under the Severn Estuary SMP2 highlighting future
issues for consideration at policy implementation stage.

1.2 Background

The EU Water Framework Directive was transposed into law in England and Wales by
the Water Environment (Water Framework Directive) (England and Wales) Regulations
2003. The requirements of the Directive need to be considered at all stages of the river
and coastal planning and development process. For the purposes of large-scale plans,
such as SMPs, the consideration of the requirements of the Directive when setting and
selecting policies must be necessarily high level but sets the framework for future
delivery of smaller-scale strategies or schemes. The Directive requires that
Environmental Objectives be set for all surface and groundwaters in each EU member
state. The default Environmental Objectives of relevance to the SMP2 are shown in
Table 1.1.

Specific mitigation measures will be set for each River Basin District (RBD) to achieve
the Environmental Objectives of the Directive. These measures are to mitigate impacts
that have been or are being caused by human activity. In other words, measures to
enhance and restore the quality of the existing environment. These mitigation measures
will be delivered through the River Basin Management Plan (RBMP) process and listed
in a Programme of Measures within the RBMP. The RBMPs are currently in draft and
undergoing public consultation with the final plans due to be produced in December
2009.

Table 1.1 Environmental Objectives in the Directive
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Generic environmental objectives (based on Article 4.1 of the Water
Framework Directive).

Objective Description
WFD1 No changes affecting high status sites.

WFD2 No changes that will cause failure to meet surface water Good
Ecological Status/Potential (delete as appropriate) or result in a
deterioration of surface water Ecological Status/Potential
(delete as appropriate).

WFD3 No changes which will permanently prevent or compromise the
environmental objectives being met in other water bodies.
WFD4 No changes that will cause failure to meet good groundwater
status or result in a deterioration groundwater status.
From EA Guidance i Wat er Framework Directive: step by

Shoreline Management Pl.ans (Ol 82_09)0o0
1.2.1 Preventing deterioration in Ecological Status or Potential

As stated in Table 1.1, a default Objective in all water bodies is to prevent deterioration
in either the Ecological Status or, for HMWBs or AWBS, the Ecological Potential of the
water body. Any activity which has the potential to have an impact on ecology (as
defined by the biological, physico-chemical and hydromorphological Quality Elements
listed in Annex V of the Directive) will need consideration in terms of whether it could
cause deterioration in the Ecological Status or Potential of a water body. It is, therefore,
necessary to consider the possible changes associated to baseline policies for each
water body within the SMP2 area so that a decision making audit is available should
any later failure to meet the Environmental Objectives need to be defended.

1.2.2 Achieving Objectives for EU protected sites

Where there are sites protected under EU legislation (e.g. the Birds or Habitats
Directives, Shellfish Waters Directive), the Directive aims for compliance with any
relevant standards or objectives for these sites. Therefore, where a site which is water
dependent in some way is protected via designation under another EU Directive and
the Good Ecological Status or Good Ecological Potential targets set under the Water
Framework Directive would be insufficient to meet the objectives of the other relevant
environmental Directive, the more stringent targets would apply.

2.0 ASSESSMENT METHODOLOGY

The methodology devised for this assessment follows the Guidance for the assessment
of SMPs under the Water Framework Directive which has been developed by the
Environment Agency.

As the policy options have already been set for this SMP2, a retrospective assessment
of the policies in relation to the Directive has been undertaken and, therefore, it has not
been practicable to influence the SMP2 policy development or consider opportunities
for delivering mitigation measures from the RBMP.

Figure 2.1. Water Framework Directive Assessment process for SMPs.
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SMP Stage

1) Scope the SMP

2} Assessment to Support
Policy Dewvelopment

3) Policy Development

[ Data Collation J

Define features and
issues at a water  fee--- o
body scale

I

Fill in Table 1
and Table 2

Input to SMP policy

development i

4 l ¥
Assess preferred Using Tables 1 & 2,
policy fill in Tables 3 & 4

Complete WFD Fill in Table §
Summary Statement {where necessary)
where necessary

2.1 Scoping the SMP2 i Data Collation

All the Transitional and Coastal (TraC) water bodies present within the Severn Estuary
SMP2 area were identified, and all the landward Freshwater water bodies that
potentially could be influenced by SMP2 policies using our (Environment Agency) Tidal
Flood Zone 2 maps were also identified.

For each

of these waterbodi esbd

its WFD

Biological Quality Element (BQE) information and Artificial / Heavily Modified Water
Body designation) and its Environmental Objectives were identified, as far as possible
from the Draft River Basin Management Plan.

All the Groundwater bodies (GWBSs) that could potentially be impacted by SMP policies
were identified by reviewing the Water Framework Directive compliance mapping for

groundwater risk andt he GWBs de s i g natariskddprobably &t eiskéd g o O
with regard to sal i2naea Agah foueadho n,

dPoor Statuso ,

waterbody its ID number, classification details and Environmental Objectives were

identified

The locations of groundwater abstractions with Source Protection Zones (SPZs) within
the SMP2 area were also identified.

Any discrepancies between water body boundaries and SMP2 boundaries were
examined and any locations where changes of the SMP2 boundary would be
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recommended to attain consistency with water body boundaries were identified for the
next round of SMPs.

2.2 Defining Features and Issues

The next step was to identify the relationships between Biological Quality Elements and
their physical dependencies for each of the Water Framework Directive W aterbodies.

The Water Framework Directive features which SMP2 policies may affect are the
Biological Quality Elements (BQEs) of water bodies. The issues are the
hydromorphological and physical parameters (upon which the BQEs are dependent)
that could potentially be changed.

For all TraC and Freshwater bodies in the SMP2 area, the hydromorphological
parameters that could be changed by potential SMP2 palicies, with potential impact on
the BQEs, were identified using Assessment Tables 1a, 1b, 1c and 1d.

The key features and issues identified in Assessment Tables 1la i 1d were then
transferred into Assessment Table 2 and the water body classification and
Environmental Objectives set out in Section 2.1 were used to populate the final column
of Assessment Table 2.

2.3  Assess preferred SMP policies against WFD environmental objectives

The preferred SMP2 policies were, for each policy unit and each epoch, confirmed and
recorded in Assessment Table 3. The policies were then assessed against the
Environmental Objectives (Table 1.1). Using the information provided in Assessment
Tables 1ai 1d and Assessment Table 2, the potential impacts of the short term SMP2
policy for each Management Area was assessed against the Environmental Objectives.
The potential changes to the relevant physical and hydromorphological parameters
were identified and noted.

The assessment of the SMP2 policies also considered potential for them to impact upon
any landward Freshwater bodies. These landward Freshwater bodies could potentially
be impacted where SMP policy for a policy unit is No Active Intervention (NAI) or
Managed Realignment (MR), as these policies could result in saline inundation of a
Freshwater habitat, or Hold The Line (HTL) as tide locking could occur in adjacent
Waterbodies as a result of sea level rise.

Groundwater bodies were also considered as NAI and MR policies could result in the
Freshwater i saltwater interface moving landwards, which combined with abstraction
pressures could result in saline intrusion and deterioration of the Groundwater body.

For Management Areas where the extent of the total catchment of the groundwater
abstraction (identified by zone 3 of Source Protection Zone) extended to the coastline,
it was considered that an SMP2 policy could potentially cause deterioration in the
quality of the abstraction due to saline intrusion. Consideration was also given to
Transitional and Coastal waterbodies where SMP2 policies could lead to a deterioration
in status or potential as a result of groundwater pollution.

Following the assessment of SMP policies for each Policy Unit, a summary of the
achievement (or otherwise) of the environmental objectives at the water body scale was
completed (Assessment Table 4). This table also considers the cumulative effect of
SMP policies on each water body.

Where any environmental objectives have not be met for one or more Management
Areas within a water body, then in order to document the justification behind the
selection of the preferred SMP policy, a Water Framework Directive Summary
Statement was completed for that W aterbody (assessment table 5).
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If all the environmental objectives were met within a Waterbody there was no
requirement to complete a Summary Statement.

As this is a retrospective assessment, completed once the preferred policies have been
established, the WFD summary statements can be used to make a note of areas where
the WFD objectives could be compromised by future delivery of SMP policies, and how
the Article 4.7 can or cannot be used to defend this. These issues must be taken into
account in subsequent SMP policy delivery stages.

Any recommendations for local management options, further investigations or
monitoring requirements that are made in the Water Framework Directive summary
statement, will also include in the action plan within the SMP report, together with any
associated deadlines or suggested timescales.

3.0 RESULTS

3.1 Scoping the SMP2 i Data Collation
3.1.1 Transitional and Coastal water bodies (TraC)

There are 6 TraC water bodies (Assessment Tables 1a & 1b) within the Severn Estuary
SMP2 area (Figure 3.1). Including 6 Transitional water bodies, 5 of which are
designated as Candidate Heavily Modified and 1 which is not yet designated in the
River Basin Management Plan. There are no Coastal waterbodies.

3.1.2 Freshwater bodies (FWBS)

There are 54 River waterbodies identified (Assessment Table 1c) in the Severn Estuary
SMP2 area and 1 Lake waterbody (Assessment Table 1d). Of these, 17 River
waterbodies are designated as Candidate Heavily Modified, 23 Candidate Artificial and
13 not yet designated under the River Basin Management Plan.

Relevant Freshwater bodies were identified as those that are with Tidal Flood Zone 3
and within the SMP2 area.

It should be noted that some River waterbodies within the SMP2 area have been ruled
out as they are either located on a section of coastline that is not connected to the tidal
flood plain (eg cliffed section or steeply sloping channel), or they are protected by flood
defences and dunes etc. There is little potential flood plain and landward recession of
the mouths of these Freshwater rivers and is not likely to impact them as waterbodies.
Any issues or potential impacts of the Severn Estuary SMP2 policy that affects
landward Freshwater bodies have been identified in the table below.

Table 3.1 Landward Freshwater bodies that have the potential to be impacted
by the Severn Estuary SMP2 policies.

Potential Issue identified with respect Freshwater bodies that may be
to Freshwater bodies impacted by SMP2 policies (ID number)

Hold The Line palicies for Bristol Avon
transitional water body could lead to
increased tide locking in, and therefore
prolonged increased water depths for,
adjacent Freshwater bodies, in response
to climate change and sea level rise.

GB109053027470 (unnamed trib)
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Hold The Line policies for Severn Lower
transitional water body could lead to
increased tide locking in, and therefore
prolonged increased water depths for,
adjacent Freshwater bodies, in response
to climate change and sea level rise.

GB109054026660 (Bisham Rhine),
GB109054026650 (The Pill),
GB109054026640 (Redwick Common
Rhine), GB109056026770 (Rhosog Fach
Reen), GB109056073370 (Broadway
Reen), GB109056026850 (Monks ditch
source to Wainbridge), GB109056026810
(Monks Ditch Wainbridge to Mouth),
GB109056026860 (Mill Reen),
GB109056026880 (Nedern Brook),
GB109055022840 (Mounton Brook)

Hold The Line policies for Severn Middle
transitional water body could lead to
increased tide locking in, and therefore
prolonged increased water depths for,
adjacent Freshwater bodies, in response
to climate change and sea level rise.

GB109054026690 (unnamed trib),
GB109054026620 (Little Avon),
GB109054026670 (Oldbury Nate Rhine),
GB10905402670 (unnamed trib),
GB109054026680 (unnamed trib

Hold The Line policies for Severn Upper
transitional water body could lead to
increased tide locking in, and therefore
prolonged increased water depths for,
adjacent Freshwater bodies, in response
to climate change and sea level rise.

GB109054032770 (W estbury Brook),
GB109054032650 (drain of Westbury
Brook)

Figure 3.1 TraC Waterbodies within the Severn Estuary SMP2 Area
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3.1.3 Groundwater bodies (GWBS)
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There are 12 Groundwater bodies identified (Assessment Table 1e, Figures 3.2 & 3.3)
in the Severn Estuary SMP2 area.

Table 3.1 Groundwater Body Issues

Groundwater Body Issue

Not at risk of saline intrusion with regard
to chemical status and at good status 1

Carboniferous Limestone (Bristol)

GB40901G806800 :

no issues.
SE Valleys Southern Devonian Old Red Not at risk of saline intrusion with regard
Sandstone & Triassic Mercia to chemical status and at good status i
GB40902G201500 no issues.

Not at risk of saline intrusion with regard
to chemical status and at good status i
no issues.

Not at risk of saline intrusion with regard
to chemical status and at good status 1
no issues.

Not at risk of saline intrusion with regard
to chemical status and at good status 1
no issues.

Not at risk of saline intrusion with regard
Wye Minor GB40902G204100 to chemical status and at good status 1
no issues.

Not at risk of saline intrusion with regard
to chemical status and at good status i
no issues.

Not at risk of saline intrusion with regard
to chemical status and at good status 1
no issues.

Not at risk of saline intrusion with regard
to chemical status and at good status 1

Usk Devonian Old Red Sandstone
GB40902G201700

Severn Vale/ Wye - Carboniferous
Limestone Forest GB40901G202800

Usk and Wye Southern Carboniferous
Limestone GB40901G206300

SE Valleys Eastern Devonian Old Red
Sandstone GB40902G204700

Severn Vale - Secondary Combined
GB40902G204900

Avonmouth Mercia Mudstone

GB40902G303100 Bl ssues.
Not at risk of saline intrusion with regard
Bristol Triassic GB40902G804800 to chemical status and at good status 1
no issues.

Not at risk of saline intrusion with regard
to chemical status and at good status 1
no issues.

Not at risk of saline intrusion with regard
to chemical status and at good status 1
no issues.

Portishead Mercia Mudstone
GB40902G805300

Thaw & Cadoxtan Jurassic Lias
GB41002G201400

3.1.4 Source Protection Zones

The extent of the abstraction zones of the Groundwater bodies were identified through

the use of Zone 3 of the Environment Agencyods
Where Zone 3 of an abstraction extends as far as the coast the SMP2 policy could

cause deterioration in the quality and quantity of the abstraction owing to saline

intrusion.

The only location where Source Protection Zone 3 is near the coastline, is at the Great
Spring SPZ, Portskewitt in the Usk Devonian Old Red Sandstone Groundwater body
(Figure 3.4).
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SMP2 Policy has the potential to cause the deterioration in the quality of abstractions
due to saline intrusions where there are Managed Realignment or No Active
Intervention policies. The policy covering this area in the SMP2 is Hold The Line and
there are no issues regarding deterioration in the quality of abstractions due to saline
intrusions, except for a small section of No Active Intervention policy in policy unit Cald
2. High ground and hard geology in this unit limits the risk of flooding and erosion and
as there are no linkages between this policy unit and those either side, it is not
considered likely to cause potential deterioration in the quality of abstractions due to
saline intrusion.
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Figure 3.2 Groundwater Body Chemical Risk within the Severn Estuary SMP2 Area.
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