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Managed realignment means the deliberate process of realigning river, estuary and/or coastal defences landward.  Whilst recognised for some time as a potentially appropriate response to climate change and rising sea levels, few examples of managed realignment have been implemented.  Shoreline Management Plans recommend managed realignment in 39 management units (about 3% of the total), of which 17 have been or are presently being implemented.  A further 16 realignment sites are being developed independently of SMPs.  On rivers in England and Wales, 30 schemes involving channel or embankment realignment have been identified, but strategic flood defence planning is not yet as well developed as on the coast.

Practitioners see the main benefits of managed realignment as providing sustainable flood and coastal defence, responding to sea level rise, providing environmental benefits such as habitat creation/replacement and reducing defence costs.  Significant constraints are seen as lack of sufficient compensation to landowners, lack of public support, insufficient consultation, lack of a strategic approach, technical barriers and lack of scientific understanding, and a complex planning process.  The Habitats Regulations act both as a driver (requiring re-creation of intertidal habitat lost to coastal squeeze) and a constraint (where realignment is proposed over freshwater or terrestrial habitats).  Examination of three case studies at Thorngumbald (Humber Estuary), Brancaster (North Norfolk Coast) and Halvergate (River Yare, Broadland) illustrates the importance to successful scheme implementation of addressing land ownership concerns, negotiating the consent process (especially the Habitats Regulations), resolving complex technical issues and engaging positive community involvement.

A review of selected SMPs has shown that natural processes are often presented as important factors driving recommendations to realign, but the process information available is of variable quality. It is suggested that political, social, economic and technical considerations are often pre-eminent.  Present economic valuation techniques fail to capture the full costs and benefits of managed realignment, including those relating to habitat changes, risks and delays in implementation.  A review of practice overseas has found different emphases on flood defence and habitat creation as drivers for managed realignment together with a range of approaches to handling issues such as political acceptability, technical constraints and financial compensation.

Scientific report (maximum 20 sides A4)
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1.
Introduction

The Department of Environment, Food and Rural Affairs (DEFRA) and the Environment Agency are seeking to identify the constraints and incentives to Managed Realignment of flood defences, both on rivers and on the coast.  This Research Project has been conducted by a consortium comprising Halcrow, the Centre for Social and Economic Research on the Global Environment at the University of East Anglia and Cambridge University’s Coastal Research Unit.

Managed realignment means the deliberate process of realigning river, estuary and/or coastal defences.  This may take the form of retreating to higher ground, constructing a set-back line of defence, shortening the overall defence length to be maintained, reducing wall or embankment heights or widening a river flood plain.  The purpose of managed realignment schemes might be to: 

· Reduce defence costs by shortening the overall length of defences to be maintained; 

· Increase the efficiency and long term sustainability of flood and coastal defences by recreating river, estuary or coastal habitats and using their flood and storm buffering capacity; 

· Provide other environmental benefits through re-creation of natural habitats; or

· Provide replacement habitats in or adjacent to a European designated site to compensate for habitat loss as a result of reclamation or coastal squeeze.

Whilst Managed Realignment has been a topical issue for many years now, there have been few examples of the practice being implemented.  There is an urgent need for a better understanding of issues associated with Managed Realignment, and how it could be better delivered through future flood defence planning.  This research project sets out to answer the following six questions:

· Where has Managed Realignment been tried?

· What are the drivers (incentives) for Managed Realignment?

· What are the constraints (obstacles) to Managed Realignment?

· What can we learn from experience of Managed Realignment?

· What are the costs and benefits of Managed Realignment?

· How can we realise the benefits of Managed Realignment?

The research comprised a review of experience, both in England and Wales and overseas; conducting postal questionnaires and regional workshops to gather information and opinions; analysing in detail three case studies; and an examination of the implementation of present policy relating to Shoreline Management Planning, economic valuation, financial compensation, nature conservation and planning.  The results of this work are described in the Stage 1 Final Project Report, of which this is a summary.

2.
Where has Managed Realignment been tried?

In England and Wales, a strategic approach is taken to flood and coastal defence for rivers and estuaries through the production of Shoreline Management Plans (SMPs), the first round of which is largely complete.  A similar approach to rivers is being promoted through Catchment Flood Management Plans (CFMPs), which are still at an early stage of preparation.

Shoreline Management Plans divided the coast into about 1,100 management units.  Managed Realignment was proposed in 39 units, of which eight have been or are being constructed and nine are in the process of planning or design, a 44% uptake (Figure 1).  However, a further 16 coastal and estuarine Managed Realignment sites have been identified (five of them implemented and 11 in planning/design) which were not included in SMPs.  This suggests that SMPs have been of limited effectiveness in bringing forward Managed Realignment, since only a small number of sites (about 3% of management units) were identified, of which almost half have been taken forward.  Moreover, of the sites that have been or are being realigned, only half were included in SMPs.  The sites where Managed Realignment has been considered or implemented are generally in low-lying areas, particularly estuaries such as the Humber, the Wash, Essex, the Solent and Bristol Channel, with few on the open coast, cliff frontages or the developed coast.

On rivers, the concept of Managed Realignment is less well developed.  However, 30 schemes in planning, design or implementation have been identified that include realignment of flood banks or channel realignment for flood defence purposes.  These are broadly geographically distributed (Figure 2).  A number of schemes have sought to provide environmental enhancements as a primary or secondary objective.

Overseas, in the countries reviewed as part of this project, Managed Realignment has been implemented mainly as part of nature conservation or (re-)creation projects in estuarine locations in the US (e.g. Mississippi delta, San Francisco Bay area), the Netherlands (e.g. Fiesland, the Scheldt Estuary), and Germany (e.g. the Elbe river). As is the case in the UK, open coast sites are rare. 

3.
What are the Drivers (Incentives) for Managed Realignment?

Questionnaire respondents were asked for their personal views, rather than statements of organisational policy.  There was general consensus amongst on the relative importance of drivers (Figure 3).  Managed realignment is perceived first and foremost as a means of providing sustainable and effective flood and coastal defence, and respondents felt that it should be seen as part of a long term strategy to address sea level rise.  The environmental benefits are also seen as very important.  For most stakeholders, apart from DEFRA respondents, reducing costs of flood and coastal defence was seen as an important consideration, though it is not the main driver for the implementation of Managed Realignment.  Eight drivers for Managed Realignment have been ranked in descending order of importance, according to the mean scores from 81 questionnaire responses: 

1. Providing sustainable and effective flood and coastal defence

2. Essential for a long term strategy of coping with sea level rise

3. Providing environmental benefits in terms of habitat creation

4. Habitats Regulations (means of compensating for inter-tidal habitats lost elsewhere through reclamation or coastal squeeze)

5. Reducing costs of flood and coastal defence

6. Controlled breach better than dealing with an accidental breach

7. DEFRA funding not available for holding the line

8. Low cost means of recreating natural habitats

Participants at regional workshops agreed that providing sustainable flood and coastal defence is the main driver.  Environmental benefits were considered as important, but it was felt that, so far, Managed Realignment has been opportunistic and environmental benefits have not been maximised. The Habitats Regulations are seen as a major driver, requiring recreation of inter-tidal habitats to compensate for habitats lost to development or coastal squeeze, but also as a constraint (Section 4).  DEFRA’s high-level targets and the Biodiversity Action Plans have also introduced further habitat maintenance and creation objectives, which in some cases can be achieved through Managed Realignment.

A review of SMPs showed that natural processes were considered to be an overall driver in half of 19 Managed Realignment sites reviewed.  In particular, Managed Realignment is seen as a way of dissipating wave energy in the inter-tidal zone and thus lowering flood and coastal defence costs. However, in some cases, this may be regarded as questionable in the absence of adequate information on the hydrodynamics, ecology, and geomorphology.  There appears to be a lack of quantitative economic assessments on the actual defence cost reduction achieved.  Natural process knowledge may not be adequate or in an appropriate format to come to a clear conclusion on the impacts of Managed Realignment. Our research also suggests that the lack of such information might enable operating authorities to put forward a particular rationale for Managed Realignment that fulfils a political or economic need, but may not be justified from the point of view of natural processes.

Overseas, Managed Realignment appears to be mainly driven by flood defence or habitat creation/restoration considerations. There are considerable national differences in the administration and funding of coastal management schemes.  Some of these, for example relating to the national significance (and hence public perception) of Managed Realignment, are likely to be due to factors such as different lengths of coastline relative to the countries’ land area. 

4.
What are the Constraints (Obstacles) to Managed Realignment?

Major obstacles that were clearly identified by questionnaire respondents are the lack of financial compensation to land-owners, the need to provide compensatory habitats under the Habitats Regulations when terrestrial or freshwater sites are lost, and lack of public support (Figure 4). Eleven constraints to Managed Realignment have been ranked in descending order of importance, according to the mean scores from 81 questionnaire responses:

1. Insufficient financial compensation to land owners

2. Habitats Regulations

3. Potential loss of land with high property value

4. Lack of support from public opinion

5. Insufficient consultation

6. Potential high cost of Managed Realignment

7. Potential loss of terrestrial and freshwater habitats

8. Managed realignment is ineffective if carried out on a piecemeal basis

9. Lack of access to or information about suitable funding

10. Insufficient robustness of flood and coastal defence

11. Difficulty of recreating an environmentally diverse habitat

Many practitioners see lack of financial compensation (which in this context includes both land purchase and payment for the use of land) as the biggest obstacle to Managed Realignment. Under present legislation, landowners do not generally have any right to financial compensation where a decision is made to no longer defend their land.  In the case of Managed Realignment, there are limited exceptions where land may be purchased:

· Where a new inter-tidal area forms part of a new defence, for example where the realigned land will become salt marsh which will attenuate wave energy and allow a reduced standard of defence to landward.

· Where realignment is implemented to create a more sustainable regime within an estuary or river, such as improving discharge capacity or reducing flood levels, it is reasonable to purchase the land.  Exceptionally, areas allocated for fluvial flood storage may be acquired where it is deemed necessary to allow for full control.

· Where a realignment scheme is being constructed specifically to create compensatory habitat for the effects of another scheme, the new habitat creation would be an integral part of the requirements of the other scheme.

Although Managed Realignment can only be carried out by agreement, the operating authority can decide to implement the alternative of Non Intervention, which may lead to unmanaged failure of existing defences.  However, in practice where Managed Realignment is not implemented, experience suggests that existing defences will often continue to be maintained.

Landowners can also obtain payment from agri-environmental schemes such as Countryside Stewardship.  These represent a possible complementary source of funding for habitat creation such as salt marsh and reedbeds, effectively recognising environmental as well as flood defence benefits from Managed Realignment.  However, existing schemes are not very attractive to landowners because of the ten-year time frame for payments, which contrasts with the long time scale of Managed Realignment benefits and the relative irreversibility of the change in land use.  Benefits from these schemes may, however, be preferable to no payment and the unmanaged failure of the flood defence if an alternative policy of non-intervention were adopted.

Other issues explored at regional workshops included the role of the Habitats Regulations as a constraint where loss of terrestrial or freshwater sites is entailed.  Where a plan or project (including Managed Realignment) may have an adverse effect on the integrity of a European site, it can only be implemented where “no alternatives” and “imperative reasons of over-riding public interest” are demonstrated. Whilst “over-riding public interest” is often straightforward to demonstrate in the case of flood defences protecting life and property, there are often a number of alternative ways of achieving this objective, particularly since the cost of alternatives is not an explicit factor in the Regulations.  As Managed Realignment often involves changing habitat from freshwater to inter-tidal or grazing marsh to reedbed, schemes may be refused consent under the Regulations, even where compensatory habitat is proposed to replace that which is lost.  In effect, the Regulations create a strong presumption that habitats be conserved in their present location. Coastal and riverine systems are naturally dynamic and the way in which the Regulations have been applied can make it difficult to implement many management interventions, even when (as with Managed Realignment) they are designed to work with natural processes.  

Technical barriers and lack of scientific understanding can also be significant, in particularly in relation to lack of process information which may lead to Managed Realignment having unforeseen negative consequences elsewhere on the coast, in an estuary or along a river.  It can be difficult to predict with certainty what type of habitat would emerge from a particular Managed Realignment scheme, for example, whether salt marsh will colonise a new inter-tidal site.  This can be an issue in terms of predicted flood defence benefits and planning the provision of compensatory habitat.

Although reducing flood and coastal defence costs is a potential benefit of Managed Realignment, additional costs may also arise from factors such as high land prices, delays due to the planning process and the potential need for research into hydrodynamics.  The demands of the planning process also create additional flood risks where scheme implementation to reduce flood risks is delayed.

The review of SMPs identified that Managed Realignment is often perceived as a long-term solution to flood and coastal defence problems rather than a short-term one. The reason for this may be that Managed Realignment continues to be a politically less acceptable coastal management option, particularly in the short term.  It is easier for operating authorities to postpone implementation and/or argue that the benefits will become apparent only over time-scales beyond their term of office.  In view of these considerations, the lack of long-term general and site-specific coastal process information in a form that facilitates objective decision-making appears to constitute a real and significant problem.

Although planning issues were not discussed in detail at workshops, experience suggests that central and local government planning policies for protecting agricultural land of Grade 1, 2 and 3a may be a constraint to implementing Managed Realignment, particularly where planning permission is required.  In the planning process, protection of existing agricultural land and rural landscape generally has backing from statutory plans and guidance whereas proposals for Managed Realignment derived from SMPs, for example for reasons of coastal processes and sustainable shoreline management, may not carry the same weight.

Overseas, in the countries reviewed in this project, the key constraints to Managed Realignment are similar to those in the UK.  Lack of political acceptability and technical knowledge featured in most of the responses obtained from individuals involved in Managed Realignment discussions. While financial compensation is also being discussed overseas, it was not mentioned as being a factor that is publicly addressed.

5.
What can we learn from Experience of Managed Realignment?

Three case studies were examined during the project: Thorngumbald on the Humber Estuary, Brancaster on the north Norfolk Coast and Halvergate on the River Yare (Norfolk Broads).  The first two are in the process of implementation, whereas Halvergate is at the planning/design stage.  Experience overseas was also investigated.  A number of general lessons emerged from these studies:

· The importance of getting the community involved and supporting the scheme at an early stage was underlined throughout the case studies, as it can help reduce delays, for example resulting from a Public Inquiry.  The difficulty is in finding how best to “sell” the scheme to local communities, as this will vary across the sites.  Social and recreational benefits (including access), habitats and common rights to use them are the types of issues perceived as important.  The objective should be to engage the community in a way that enables a real input to shaping the scheme but not to oppose a decision for Managed Realignment principle, once it has been taken.  Steering groups and user fora proved to be an effective way to manage the consultation process at Brancaster and Thorngumbald.  This point was reflected in the review of Managed Realignment in the case of Denmark, where it appears that the public attitude to nature conservation and recreation in the coastal zone is more favourable (emphasised also by the Danish planning regulations), making it perhaps easier to ‘sell’ such schemes to local communities.

· The Habitats Regulations and planning process are likely to cause significant delays, especially where European nature conservation sites are involved.  Experience suggests that Managed Realignment schemes will almost always take longer than hold the line (or non- intervention) schemes, which can be an important issue in the context of urgent flood works.  A realistic time scale needs to be allowed for at the outset.

· Technical issues about how best to help natural succession of habitats, model channels and the development of creeks, as well as obstacles such as the presence of heritage resources and how best to protect them, can be costly and time-consuming to resolve.  This issue was also identified in the review of Managed Realignment in the Netherlands, where the awareness of technical limitations of such schemes was greatest. It appears that much could be gained from a better monitoring of intertidal environments (both natural sites and those resulting from human intervention) and from EU-wide collaboration / exchange of technical information.

· Financial compensation to landowners appears to have been a key factor in the success of the Thorngumbald and Brancaster schemes in reaching implementation.  In both cases, the retreat area is being purchased by agreement with the landowners and DEFRA funding has been made available as the created salt marsh will form an integral part of the new flood defence.  In addition, at Thorngumbald, the recreation of a large inter-tidal area to compensate for losses elsewhere in the estuary contributed to agreement to funding the land purchase expenses. The situation with financial compensation at Halvergate has yet to be finalised, but it was interesting that the operating authorities stated that there is more flexibility to disburse funds in this way as the public-private partnership has more discretion over expenditure to deliver the flood management service to be provided with DEFRA funding. The review of financial compensation issues overseas indicated that use is made in The Netherlands of a combination of national and EU funding resources.

· Some innovative and creative approaches were taken to deal with site-specific issues. Some of these, such as the creation of reedbeds in material borrow pits and assistance in kind towards building a new private counterwall to protect a golf course in Brancaster, can be transferred to other schemes.

Although many issues arising on rivers are similar to those on the coast, some lessons in terms of how river sites differ also emerged.  For example, conversion to inter-tidal represents a permanent, major change in land use that may justify land acquisition.  In a fluvial environment, where works such as reducing the standard of an existing defence significantly increase susceptibility to flooding, financial compensation for occasional flooding (for example through Countryside Stewardship) may be more realistic.

6.
What are the Costs and Benefits of Managed Realignment?

There are potentially significant net benefits from Managed Realignment.  Some, but not all, of these are accounted for in economic terms using DEFRA’s current project appraisal methods.

The main economic benefits are reduced defence costs, due to both shorter defences and the role of inter-tidal habitats in wave energy reduction. Standard project appraisals aim to account for these benefits but currently existing scientific information on wave energy dissipation over inter-tidal surfaces is not fully utilised in predicting how much lower defences realigned inland could be for different water depths.  However, inter-tidal habitats also provide other important products and services that, even though they are often not marketed, have significant economic social value.  There have been few valuation studies specific to Managed Realignment.  One study of wetland values showed that the function with highest value is likely to be flood control, followed by water generation (surface and groundwater recharge, which might not be significant in the context of Managed Realignment), water quality improvement, and finally biodiversity support.

Compared to Holding the Line, the situations where Managed Realignment is likely to have the higher net benefits include:

· areas with low value agricultural land; 

· sites where the topography allows shorter defences inland or no additional defences where retreat is to higher ground; and

· sites where the topography is such that only minor or no engineering works are necessary to ensure natural succession to the desired type of ecosystem.

Experience shows that the costs of engineering works are likely to be minor compared to land opportunity costs.  In some cases, Managed Realignment leads both to the loss of freshwater or brackish habitats and to the creation of salt marshes or mudflats.  It is difficult to generalise as to which type of habitat has the higher value, though in some cases one type of habitat may clearly be providing more valuable goods or services. In the case of the Brancaster realignment scheme, for example, the local population did not want to lose resources provided by the existing habitats used under common rights and this was a factor in developing a scheme that protects a significant proportion of existing habitats.  An economic valuation of subtle changes, such as recreational use and visual amenity by the general public, would be difficult.  However, when Managed Realignment involves the loss of a designated nature conservation site, the costs and benefits of both this change and the replacement site should be included in the analysis.  The net result might be positive, resulting in increased benefits, or negative, in which case it represents additional costs to the scheme.

There is still considerable uncertainty regarding benefits and costs of Managed Realignment.  Results from case studies show that costs can be higher than expected, as it is difficult to predict the success of habitat recreation, what further works might be necessary to improve or accelerate habitat succession, and what the cost of maintenance will be.  There can also be costly delays in the process of Managed Realignment due to planning complexities that were not foreseen.  The benefits of managed versus unmanaged realignment are not always clear.  There is no consensus amongst ecologists about whether managed retreat sites lead to higher quality habitats than unmanaged ones.  Furthermore, the potential costs of unmanaged realignment are likely to depend on risk communication and accompanying safety measures.

There is a perception that the benefits of the strategic approach offered by SMPs have not always been realised in bringing forward Managed Realignment schemes. Evidence for this may be found in the number of Managed Realignment proposals that have been developed independently of SMPs and the number of Managed Realignment schemes proposed in SMPs that have not been progressed towards implementation.

It is worth noting that with climate change and sea level rise, holding the line options are likely to become increasingly costly.   Managed Realignment schemes are likely to become increasingly preferable on economic grounds, both along the coast and rivers, as it becomes possible to evaluate sea-defence cost savings more accurately based on scientific information.

7.
How can we realise the Benefits of Managed Realignment?

Managed Realignment is an appropriate response to coastal defence in some locations, particularly where it can deliver benefits to the sustainability and economics of flood defence and/or habitat creation.  It is unlikely to be suitable for developed urban areas or in very extensive agricultural areas, where the economic and social gains associated with the assets protected will generally justify the resources required to defend them for the foreseeable future.  However, some set back may be required in such areas to achieve necessary flow capacities in rivers or acceptable levels of security at the coast.

There is no simple way of carrying out Managed Realignment and experience to date suggests that such schemes are always likely to be more complex and time consuming than holding the line.  However, it also seems that they are becoming increasingly costly and taking longer to implement.  To some extent this is common to experience of all kinds of major projects in the planning process.  However, participants to workshops were broadly unanimous in stating that the current situation is not satisfactory. If Managed Realignment is to be undertaken on a larger scale and become a central feature of coastal and fluvial flood defence strategy, the current approach has to be streamlined.

It was notable from the questionnaire consultation that the stated views of respondents within DEFRA tend to diverge from those of other stakeholders on several issues.  Whilst these were the personal views of individuals, this does suggest that successful shifts in policy towards the implementation of cost-effective and environmentally beneficial realignment schemes may require targeting of policy with regard to the views expressed by most stakeholders. In addition, public awareness campaigns such as those recently started in The Netherlands may be needed to increase the political acceptability of Managed Realignment as a policy option. The following issues have been identified as representing significant barriers to Managed Realignment that should be addressed.

The desirability of increased provision of financial compensation to individual stakeholders such as landowners who are adversely affected by Managed Realignment is a strong theme identified in this research.  Amendments to policy would address the present perception that the public benefits of Managed Realignment (for example better flood defence, habitat creation and lower maintenance costs) may be achieved at the cost of private loss (for example of agricultural land).  One reason why the communities at Thorngumbald and Brancaster were broadly supportive of the realignment schemes is that the landowners directly affected were perceived to have been dealt with fairly, in that their land had been acquired by agreement.  Financial compensation may comprise either acquisition of land or payments for specific use (or loss of use) of land, without title being transferred.

The Countryside Stewardship scheme offers an example of a possible way forward, where payments to landowners are linked to delivery of societal benefits.  Closer integration between the rural development and the flood and coastal defence functions of DEFRA, in terms of its administration, planning, delivery and funding would be beneficial, including seeking additional funds from complementary sources.  Lengthening the period of management agreements would recognise the long-term nature of land use changes induced by Managed Realignment, together with review of the levels of payment for the relevant inter-tidal and wetland options to more fully reflect the loss in value of land brought in to inter-tidal use. 

In addition, we recommend adopting a wider range of circumstances in which land acquisition is recognised as appropriate when implementing Managed Realignment. This would essentially be an extension of the existing DEFRA policy, which recognises that land can be acquired for specific beneficial uses, but does not currently recognise all the potential benefits that can arise or their associated economic value.  In The Netherlands, a combination of EU, national government, provincial and non-governmental funds have been used to acquire managed realignment areas for habitat creation.
Whilst the existence of potential objections to wider financial compensation is recognised, it could be very difficult to bring forward significant numbers of Managed Realignment schemes to implementation in the absence of more general provisions for such compensation. Operating authorities often have to choose between Managed Realignment and a (politically driven) option to hold the line, even where the latter would be less economic.  Rather than being perceived as a cost to the public purse, such targeted compensation could be regarded as a way of unlocking wider benefits in the public interest.

The Habitats Regulations could act as less of a constraint to Managed Realignment if a more flexible interpretation were adopted to their application.  In particular, there is an argument for recognising that works “directly connected with or necessary to the management of the site” includes measures to achieve long-term sustainable management of the coast (i.e. working with natural processes), provided that the overall mosaic of habitat types is maintained.  This would allow Managed Realignment schemes that change habitat (e.g. from grazing marsh to salt marsh on the coast or grazing marsh to reedbed on rivers) to go ahead without the need to demonstrate “no alternatives” and “imperative reason of over-riding public interest”, provided the changed habitat were re-established in an adjacent locality.  Given that concerns may be raised that habitat creation may not be successful or that the recreated habitats might not deliver similar benefits within a short time period, there is a case for taking a proactive approach to habitat creation (see below).  A less onerous interpretation of what constitutes “adverse effect on site integrity” would recognise that coastal habitats are naturally dynamic, and a degree of change (whether natural or man-made) should be acceptable within their framework for management.  Linked to this is the idea that site boundaries should be drawn in such a way that habitats can be allowed to migrate (or be re-created) in accordance with the dynamic nature of the coastal environment.  From comments received during this research, it is understood that English Nature is opposed to such changes in the application of the Regulations.  However, there is a widespread perception amongst many stakeholders that the present application creates significant difficulties in delivering environmentally beneficial schemes, which this Review considers should be addressed.  It would be interesting to further investigate how the Habitats Directive has been interpreted in other European Countries in relation to these issues and Managed Realignment schemes in particular.

There are close links between political, social, economic and technical issues on the one hand and the availability and use of natural processes knowledge on the other. These links are important as they may either prevent existing natural process knowledge being used fully (e.g. where it contradicts a powerful political aim) or limit the extent to which a case could be put forward for/against Managed Realignment (e.g. if there is a lack of natural process knowledge).  As well as collecting more long-term process data, there is a need for better integration of natural process knowledge into Managed Realignment scheme planning and for process issues (e.g. degrees of wave attenuation over salt marsh) to be quantified.  This is key to ensuring the physical sustainability of a scheme, which is a prerequisite before assessing economic and social sustainability.  It is recommended that decision support mechanisms be developed to assist operating authorities by:

· Identifying a prioritised set of physical parameters and data required for the assessment of the physical sustainability of Managed Realignment schemes over a series of time horizons.

· Reviewing of existing scientific information on the ecological, geomorphological, and hydrodynamic functioning of inter-tidal and, in particular, Managed Realignment areas, including assessments of variability.

· Developing methodologies for converting existing scientific knowledge into qualitative and, most importantly, quantitative assessments of (a) the possible future evolution (and thus the sustainability) of Managed Realignment schemes and (b) uncertainty associated with such predictions.

· Assessing the natural sea-defence value of existing or potential future inter-tidal areas.

Appropriate consultation and public participation are important in developing any scheme.  Involving stakeholders is not easy.  It is time consuming, intensive in management time and can lead to outcomes that are not in the best interests of strategic flood management.  Managed Realignment is a complex issue, which needs to be explained, and expectations need to be managed.  Constructive ways to inform and involve the local communities both at an early stage of the scheme, and for monitoring purposes need to be explored, such as steering groups and local fora that were set up at Brancaster and Thorngumbald.

The planning process is complex and often causes long delays, both in terms of technical details and obtaining consents. Many of the issues seem to be due to the relatively novel nature of Managed Realignment.  Experience from these early cases could be documented to provide useful information for future cases and accelerate the process.  Improved links are needed between non-statutory plans (SMPs and CFMPs) and statutory plans, so that adopted coastal management policies can be implemented without undue delay.  Particular problems arise where recommendations for Managed Realignment may be contrary to other Local Plan policies such as protecting agricultural land, in which instances a persuasive case will need to be made by SMPs and CFMPs for their recommendations.  In addition, overseas experience shows that a longer-term view may be needed with regard to planning in order to prevent new development in areas that may, in future, be needed to accommodate Managed Realignment strategies.

Reducing the political sensitivity of Managed Realignment would contribute to enabling more balanced consideration with other coastal defence options and therefore better integration into the strategic planning process.  Mechanisms for this could include public education about benefits of Managed Realignment in situations where it is appropriate and providing financial compensation to landowners, so as to reduce the perception that such benefits are achieved at the expense of private loss.

Environmental benefits and costs should be included explicitly in economic appraisals of schemes and be taken into account by the scheme prioritisation system, while taking care that there is no overlap between the economic and environmental criteria.  Current advice in the Flood and Coastal Defence Project Appraisal Guidance is to use habitat replacement costs as a proxy for the minimum value of habitat loss.  However, these are likely to be a significant underestimate, as the total economic value of an ecosystem is likely to be higher than the costs of recreating it.  A more thorough review of the relative importance of services provided by inter-tidal habitats would provide insights into which services should be valued in priority order.  New valuation studies should be designed to allow generic valuations (benefit transfer) to avoid the need for further costly studies in the future.

Anticipatory habitat creation, whereby areas of habitat are created ahead of displacement or loss, could alleviate some of the difficulties encountered relating to habitat creation.  This includes a number of issues raised during consultation, such as the complexity of the planning system and delays associated with the Habitats Directive, the uncertainties about what type of habitat the schemes would provide and the increase in transaction costs.  “Land banking” is practised in the United States and has been widely advocated as a better alternative to site by site mitigation under the wetland federal law.  However, the approach has been criticised by some studies as leading to continued loss of habitats and it is not clear to what extent it would address the specific requirements of the Habitats Regulations.  A number of specific issues regarding the practical implementation of anticipatory habitat creation in the UK and how it can be controlled to meet strategic objectives need to be investigated in detail.

There is a need to better understand risks and uncertainty associated with Managed Realignment, particularly when compared to “traditional” Hold the Line schemes.  Uncertainties include the lack of ability to predict physical processes, anticipation of longer periods required to obtain consents and licences and estimating long-term maintenance costs or other similar factors.  Quantifying these would assist decision-makers, who are usually risk-averse, in bringing forward more schemes.

Our review of overseas experience suggests that there are useful lessons to be learnt from practice in other countries, particularly the southern North Sea countries of Netherlands, Denmark and Germany.  An in-depth review of any literature published by the government, the media, and scientists in these respective countries would be valuable, together with (semi-) structured interviews with members of the central, regional, and local government authorities that deal with coastal defence funding, planning, and implementation and nature conservation organisations.  Key issues on which to focus include how financial compensation is handled and funded and how constraints arising from political acceptability are addressed in these countries.

To achieve the full benefits of Managed Realignment in situations where it is appropriate, there needs to be a strategic approach, integrating traditional benefit-cost measures with wider environmental, nature conservation and socio-economic consequences.  This will only be achieved through full and open discussion of Managed Realignment on an equal basis with other options, which would be facilitated by  implementing a number of the recommendations above.  These include measures to reduce the political sensitivity of Managed Realignment, improved public education and community participation.  The new DEFRA priority scoring system, which includes elements for economics, people and environment, represents a move towards recognising the inter-dependence of these issues.

Coastal and Estuarine Managed Realignment Sites (Key to Figure 1)

Code
Site / Management Unit

X
Greatham Creek, Tees Estuary

2a
Spurn Head to Paull (includes Thorngumbald, Sunk Island & Kilnsea)

2b
North Ferriby to Trent Falls (includes Crabley to Brough)

2c
Trent Falls to Boothferry Bridge (North Side) 

2d
Trent Falls to Boothferry Bridge (South Side) (includes Goole Hall & Swinefleet to Reedness)

2e
Trent Falls to Keadby Bridge (includes Alkborough)

2f
Whitton to South Ferriby Cliff (includes Wintering-ham Ings & Winterhingham to Ferriby Sluice)

2g
South Ferriby Cliff to North Killingholme (includes Chowder Ness)

L
Freiston Shore, Lincolnshire

3c
Thornham to Hunstanton Golf Course

3d
Beach access road to Thornham

3e
Brancaster Staithe to Beach access road

3g
Kelling Quag to Cley Coastguards (includes Salthouse)

3p
Walberswick to Dunwich village

Z
River Ore, Orfordness

K
Trimley Marsh, Felixstowe

3t
Little Oakley to Dover Court

3u
Hamford Water

3w + 3x
The Colne

3y
The Blackwater (includes Northey Island, Tollesbury, Orplands and Abbots Hall)

3z + 3aa
The Dengie Peninsula

3ab
The Roach and the Crouch

3ac
Havengore to Foulness

3ad
Maplin Sands

H
Selsey Bill

M
Chichester Harbour (includes Thornham Bay, Thorney Island and Hayling Island)

5a
Inn on the Beach to Langstone Harbour

5d
Fawley Oil Refinery to Hythe Sailing Club

5f
Satchell Marshes to Badnam Creek

5j
Lytchett Bay

5k
Hydes Quay to Holton Point

5l
Hydes Quay

G
Exe Estuary

Y
Saltram, Plym Estuary

F
River Tamar – National Trust

N
River Camel, Cornwall

E
Camel Estuary  (Padstow)

7c
Crackington Haven

7d
Pebble Ridge (includes Northam Burrows)

7e
Skern Saltmarsh

Q
River Torridge (includes Knapp House, Westleigh, Pillmouth Farm, Amey Kiln and Watsdown Farm)

7g
Home Farm Marsh to Fremlington Pill, Taw Estuary (includes Isley Marsh)

D
Lilstock, Bristol Channel

C
Bridgwater Bay – Parrett Estuary

8i
The Nose to Burry Port

9e
Tresaith

9k
Clarach

9m
Ynyslas

9p
Aberdyfi Golf Course

9q
Penllyn

9s
Morfa Aberech

B
Hesketh Outer Marsh, Ribble Estuary

A
Aldcliffe Marsh, Morecombe Bay
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River Managed Realignment Sites (Key to Figure 2)

Code
River
Location of Scheme

R1
River Brue
Cole, Somerset

R2
Cove Brook
Surrey

R3
River Cuckmere
Cuckmere Haven, Sussex

R4
River Yare, Waveney
Havergate Island, Norfolk

R5
River Thames
Jubilee River, Berkshire

R6
River Ouse
River Ouse, Sussex

R7
River Clywedog
Ruthin Town, Denbighshire

R8
River Yeo
Somerset

R9
River Parrett
Somerset

R10
Ravensbourne
London

R11
River Idle
Nottinghamshire

R12
River Ancholme
Brigg Flood Alleviation, North Lincolnshire

R13
River Bain
River Bain Flood Alleviation, Lincolnshire

R14
River Witham
Lower Witham Flood Alleviation, Lincolnshire

R15
River Etherow
River Etherow Flood Alleviation, Manchester

R16
River Irwell
River Irwell Flood Control, Manchester

R17
River Roch
River Roch Flood Alleviation, Lancashire

R18
Sankey Brook
Sankey Brook Improvements, Cheshire

R19
Rivers Parrett, Brew & Axe
Parrett Catchment Project, Somerset

R20
River Medway
Leigh Barrier, Kent

R21
River Quaggy
River Quaggy Flood Alleviation, London

R22
Upper Calder
Mytholmroyd Flood Alleviation, West Yorkshire

R23
Atherton Lake Brook
Atherton Lake Brook, Lancashire

R24
River Erewash
Long Eaton, Derbyshire

R25
Bear Brook
Bear Brook, Buckinghamshire

R26
Great and Long Eau
Lincolnshire

R27
Padgate Brook
Phase B, Farrell Street, Cheshire

R28
Spring Brook
Downham, Shaftesbury Park, London

R29
River Alt
River Alt – B/Phase 2, Merseyside

R30
Hermitage Stream
Hermitage Stream Restoration Project, Hampshire
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Drivers for Managed Realignment Identified by Consultees

Figure 4

Constraints to Managed Realignment Identified by Consultees
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