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Notice 

This report was produced by ABPmer and Atkins for the Severn Estuary Coastal Group for the specific 
purpose of the Severn Estuary Shoreline Management Plan Review (SMP2). 
 
This report may not be used by any person other than the Severn Estuary Coastal Group without The 
Severn Estuary Coastal Group's express permission.  In any event, Atkins accepts no liability for any costs, 
liabilities or losses arising as a result of the use of or reliance upon the contents of this report by any person 
other than the Severn Estuary Coastal Group. 
 



Appendix C Baseline Understanding of Coastal Behaviour and Dynamics and Coastal Defence Report 

 

Severn Estuary SMP Review ï Draft Final Report 3 

 

Document History ï Parts A and B: Coastal Behaviour, Dynamics and Defences 

JOB NUMBER:  5078599 DOCUMENT REF:  Coastal Behaviour, Dynamics 
and Defences Task 2.1 

01 Draft for Stakeholder 
Comment ï PART A 

ABPMer KW JMcC RS 7 May 
2009 

02 Draft for Stakeholder 
Comment ï PART B 

PC KW JMcC RS 7 May 
2009 

03 Final Draft ï PART B CW PC JMcC RS 31 July 
2009 

04 For PMG Review SB PC JMcC RS 
2 Sept 
2009 

05 
Final Draft for QRG Review SB KW JM RS 25 May 

2010 

Revision Purpose Description Originated Checked Reviewed Authorised Date 

Document History ï Part C: Develop Baseline Scenarios 

JOB NUMBER:  5078599 
DOCUMENT REF: Develop Baseline Scenarios. 
Task 2.2 

01 First Internal Draft SB PC   
8 May 
2009 

02 Second Internal Draft CW PC JMcC RS 
31 July 
2009 

03 For PMG Review SB PC JMcC RS 
2 Sept 
2009 

04 
Final Draft for QRG Review SB KW JM RS 25 May 

2010 

Revision Purpose Description Originated Checked Reviewed Authorised Date 



Appendix C Baseline Understanding of Coastal Behaviour and Dynamics and Coastal Defence Report 

 

Severn Estuary SMP Review ï Draft Final Report iv 

 

Contents  

Section  Page 

Supporting Appendices vi 

Acronyms and Abbreviations viii 

Compliance to the SMP2 Quality Review Group (QRG) Terms of Reference xii 

Purpose of the Report xiii 

1. Introduction 4 

1.1 Extent of the SMP 5 

1.2 Structure of Part A 6 

1.3 Assumptions  and Limitations 6 

2. Estuary Description and Processes 8 

2.1 Overview 8 

2.2 Geology and Coastal Evolution 9 

2.3 Geomorphology 11 

2.4 Present Estuary Behaviour 13 

2.5 Hydrodynamics 14 

2.6 Sediment Transport 20 

3. Process Units and Shoreline Change 26 

3.1 PU1 Penarth 28 

3.2 PU2 Cardiff Bay 28 

3.3 PU3 Wentlooge 29 

3.4 PU4 River Usk 30 

3.5 PU5 Uskmouth 30 

3.6 PU6 Caldicot Levels 31 

3.7 PU7 The Severn Crossings 31 

3.8 PU8 River Wye 32 

3.9 PU9 Beachley to Lydney Point and Sharpness 32 

3.10 PU10 Lydney Point to Tites Point (Sharpness to Purton) 33 

3.11 PU11 Tites Point to Hock Cliff 33 

3.12 PU12 Hock Cliff to Longney Pool 34 

3.13 PU13 Longney Pool to The Weirs 35 

3.14 PU14 The Weirs to Haw Bridge 35 

3.15 PU15 New Passage to Portishead 35 

3.16 PU16 River Avon 36 

3.17 PU17 Portishead to Clevedon 36 

3.18 PU18 Kingston Seymour 37 

3.19 PU19 Middle Hope 37 

3.20 PU20 Sand Bay 37 

3.21 PU22 The Holms 38 

4. Assessment of Future Geomorphological Change 39 

4.1 Climate Change 39 

4.2 Future Geomorphological Change 39 

5. References/Bibliography 42 

PART B - Coastal Defence Report 57 



Appendix C Baseline Understanding of Coastal Behaviour and Dynamics and Coastal Defence Report 

 

Severn Estuary SMP Review ï Draft Final Report v 

 

PART C - Develop Baseline Scenarios 85 

1. Aim of this Part 86 

1.1. Approach 86 

1.2. Baseline Scenarios 86 

1.3. Climate Change and Sea Level Rise 87 

1.4. The Severn Bore 87 

Baseline Case 1 ï No Active Intervention 89 

Baseline Case 2 ï With Present Management 116 

Annex A SMP1 Policies 147 

Annex B No Active Intervention Mapping 153 

Annex C With Present Management Mapping 180 

  



Appendix C Baseline Understanding of Coastal Behaviour and Dynamics and Coastal Defence Report 

 

Severn Estuary SMP Review ï Draft Final Report vi 

 

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 within Appendix B. 

C: Baseline Understanding of 

Coastal Behaviour and Dynamics, 

Coastal Defences and Baseline 

Scenario Report  

This report includes detail of coastal dynamics, defence 

data and shoreline scenario assessments of NAI (No Active 

Intervention ï 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 óManagement Approachesô for 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 work to help towards 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 

referenced for future examination and retrieval. 

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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Acronyms and Abbreviations  

Term  Definition 

AA Appropriate Assessment. 

ABP Association of British Ports 

AEP Annual Exceedance Probability 

AONB Area of Outstanding Natural Beauty. 

ASERA Association of Severn Estuary Relevant Authorities 

ATL Advance the Line 

BAP Biodiversity Action Plans  

BCCPA Bristol Channel Counter Pollution Association 

BMIF British Marine Federation 

CAPE Community Adaptation Planning and Engagement 

CCW Countryside Council for Wales 

CD Chart Datum. 

CFMP Catchment Flood Management Plan 

CHaMP Coastal Habitat Management Plan 

CPSE Coast Protection Survey England 

CSG 
Client Steering Group, principal decision-making body for the Shoreline 
Management Plan = Severn Estuary Coastal Group (SECG) 

CV Capital Value. The actual value of costs or benefits. 

DCLG  Department of Communities and Local Government 

DECC Department of Energy and Climate Change 

Defra Department for Food, Environment and Rural Affairs. 

EA Environment Agency, may also be referred to as 'The Agency' 

EH English Heritage 

EiP Examination in Public 

EMF 
Elected Members Forum (SMP2), comprising an Elected Member from each of 
the Local Authorities 

FCA Flood Consequence Assessment  

FCDPAG3 Flood and Coastal Defences Project Appraisal Guidance 

http://www.communities.gov.uk/
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Term  Definition 

FCS Favourable Conservation Status 

SEFRMS Severn Estuary Flood Risk Management Strategy 

GCR Geological Conservation Review site 

GES Good Ecological Status 

GHT Gloucester Harbour Trustees 

GIS Geographic Information System 

HAT Highest Astronomical Tide 

HER Historic Environment Record 

HLT High Level Target 

HMWB Heavily Modified Water Bodies 

HRA Habitats Regulations Assessment 

HTL Hold the Line 

ICZM Integrated Coastal Zone Management 

IFCA Integrated Flood Consequence Assessment 

IROPI Imperative Reasons of Over-riding Public Interest 

JAC Joint Advisory Committee (of the Severn Estuary Partnership) 

KSG 
Key Stakeholder Group, which acts as a focal point for discussion and 
consultation through development of the SMP 

KWS Key Wildlife Sites 

LAT Lowest Astronomical Tide 

LDP Local Development Plan 

LPA Local Planning Authority 

MAFF Ministry of Agriculture Fisheries and Food (now DEFRA) 

MCZ Marine Conservation Zone 

MHWN Mean High Water Neap tide 

MHWS Mean High Water Spring tide 

MLWN Mean Low Water Neap tide 

MLWS Mean Low Water Spring tide 

MMO Marine Management Organisation 
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Term  Definition 

MoD Ministry of Defence  

MR Managed Realignment 

MSL Mean Sea Level 

MU Management Unit 

NAI No Active Intervention 

NE Natural England 

NEDS National Economic Development Strategy 

NFDCC National Flood and Coastal Defence Database 

NMR National Monuments Record 

NNR National Nature Reserve 

NT National Trust 

ODPM Office of the Deputy Prime Minister 

PCPA Planning and Compulsory Purchase Act 

PMG Project Management Group 

PPG Planning Policy Guidance 

PPS Planning Policy Statement  

PSA Public Service Agreement 

PU Policy Unit 

PPW Planning Policy Wales 

QRG Quality Review Group 

RBMP River Basin Management Plan 

RCZAS Rapid Coastal Zone Assessment Survey 

RDP Rural Development Plan 

RIGS Regionally Important Geological Sites 

RSS Regional Spatial Strategy 

RYA Royal Yachting Association 

SAC Special Area of Conservation 

SAM Scheduled Ancient Monument 
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Term  Definition 

SDAP Sustainable Development Action Plan 

SDS Sustainable Development Schemes 

SEA Strategic Environmental Assessment 

SECG Severn Estuary Coastal Group = Client Steering Group (CSG) 

SEP Severn Estuary Partnership 

SESMP2 Severn Estuary Shoreline Management Plan Review 

SFC Sea Fisheries Committee 

SFRA Strategic flood risk assessment 

SMP Shoreline Management Plan 

SMP1 A first-round Shoreline Management Plan 

SMP2 A second-round Shoreline Management Plan 

SMR Sites and Monuments Record 

SoP Standard of Protection 

SPA Special Protection Area 

SRS Single Regional Strategy 

SSSI Site of Special Scientific Interest 

SuDs Sustainable Urban Drainage System 

TAN Technical Advice Note 

UKCiP United Kingdom Climate Impacts Programme 

UKCP UK Climate Projections 

WAG Welsh Assembly Government 

WFD Water Framework Directive 

WPM With Present Management 

WSP Wales Spatial Plan 
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Compliance to the SMP2 Quality 

Review Group (QRG) Terms of 

Reference  

 

This Appendix of the SMP 2 seeks to meet the following requirements set out by the 

Terms of Reference (ToR) of the Quality Review Group: 

¶ Futurecoast has been used as the basis of the coastal process 

assessment, updated as appropriate with coastal monitoring data and 

any recent Coastal Management Strategies.  The coastal processes 

in the area are sufficiently understood and uncertainty documented 

[including climate change ï see Part A of this Report]. 

¶ National Flood and Coastal Defence Database (NFCDD) and/or up-to-

date monitoring data has been used to assess the existing defence 

assets.  Residual life is adequately addressed, high risk assets clearly 

identified and used in the NAI appraisal. See Part B of this Report. 

¶ Baseline scenarios of No Active Intervention (NAI) and With Present 

Management practices have been appraised and predicted shoreline 

change mapped. Appraisals include consideration of climate change 

and discuss shoreline response (both in terms of how the shoreline 

will look and where it will be) for the three epochs.  Any interactions 

and independencies along the coast have been considered.  

Assumptions made regarding defences are clear for each location 

under each epoch, e.g. timing of defence failure - see Part C of this 

Report. 

¶ Where any mathematical models have been used, their purpose, 

assumptions made, and outputs are clearly reported. (no additional 

models used in this study) 

¶ Key uncertainties, e.g. due to gaps in data, knowledge or modelling, 

are clearly set out in the plan and where appropriate sensitivity 

analysis has been undertaken to appraise the impact of uncertainties 

on policy decisions. (see SMP2 Action Plan) 
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Purpose of the Report 

This report is divided into two main parts as follows: 

¶ PART A - An assessment of coastal processes and evolution; 

¶ PART B - An assessment of exiting coastal defences; 

¶ PART C ï An assessment of the NAI and WPM scenarios. 

 

PART A (ABPMer Ltd) is prepared to help improve the appreciation of coastal behaviour and 

dynamics that underpins the SMP2 development. In order to develop a sustainable 

management plan that identifies risks and defines implications of policy scenarios over different 

timescales there is a need to consider the natural morphological features and existing defences 

along the shoreline. This section constitutes the coastal morphological components of Task 2.1 

as outlined in the SMP2 guidance documentation produced by Defra. 

 

PART B (Atkins Ltd) details the condition of the defences along the SMP coast between 

Anchor Head and Lavernock Point. The data has been sourced from, the 1994 and 1997 MAFF 

coastal protection surveys, the previous SMPôs and updated where possible using more recent 

data from NFCDD new surveys (Annex A) and the Severn FRM strategy. Local Authority 

engineers were contacted during the defence assessment process to confirm the distribution of 

defences and inform the SMP2 of additional defences (Annex B). Residual life is considered in 

broad-terms, looking at decadal time over 20, 50 and 100 years as guided by Defra (2006). In 

addition to present condition of the structure, estimates of residual life were reconsidered 

against the current state of the foreshore, general levels of exposure and the results of the 

assessment of coastal processes and evolution. 

 

PART C (Atkins Ltd) details the two main baseline scenarios of No Active Intervention (NAI) 

and ñWith Present Managementò. It outlines the appraisal process adopted, the definitions of 

each baseline scenario and from this, attempts are made to maps predicted shoreline change 

associated with each. The appraisals include consideration of climate change and discuss 

shoreline response (both in terms of how the shoreline will look and where it will be) for the 

three epochs (0-20; 20-50 and 50-100 years). Any interactions and discrete sections identified 

along the coast have been considered (in detail within Appendix G and H).  Assumptions made 

regarding defences are clear for each location under each epoch, e.g. timing of defence failure. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 
 

PART A: Severn Estuary SMP2:  
Baseline Understanding of  
Coastal Behaviour and 
Dynamics 
 
 
Date:  May 2009 
 
Project Ref: Error! Reference source not 
found. 
 
Report No: R 1507 

 


