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A RESPONSE BY THE ROYAL SOCIETY FOR THE PROTECTION OF BIRDS

TO THE SUSTAINABLE DEVELOPMENT COMMISSION’S REPORT

‘TURNING THE TIDE - TIDAL POWER IN THE UK’ SUPPORTING CONSTRUCTION OF A SUSTAINABLE SEVERN BARRAGE

Summary

Climate change is the greatest global threat we face.  The poor and wildlife are predicted to be the earliest victims.  Specifically, one third of all land-based species may be committed to extinction by 2050 unless we take immediate steps to reduce greenhouse gas emissions.  

The RSPB therefore welcomes the Government’s commitment to reassess current energy policy.  We also applauded the Prime Minister’s recent statement that the UK will contribute its fair share to the EU renewable energy target (20% of energy needs met by renewable sources by 2020).

Reducing greenhouse gas emissions is quite rightly one of the Government’s objectives for energy policy - the other being security of supply.  We argue that the Government should also seek energy solutions that do as little harm to the natural environment as possible and do not exacerbate the current biodiversity crisis.  This approach is consistent with Government’s twin goals for sustainable development: living within environmental limits and providing a just society.  

The Sustainable Development Commission report, Turning the Tide, makes an important contribution to the energy debate.  It provides a comprehensive and rational account of the potential of tidal power.  The SDC has clearly set out the potential of the Severn for energy generation as well as the international significance of the wildlife it supports.  

Specifically, the SDC report correctly:

· acknowledges the Severn estuary’s importance to wildlife

· outlines the extensive legal protection which the Severn estuary receives;

· recognises the value of the EU Birds and Habitats Directives in providing a practical framework for sustainable development – a framework which remains relevant in a changing climate; 

· accepts the legal requirement to establish that there is no alternative to a barrage and that there is over-riding public interest in building it;

· recognises the legal requirement that thousands of hectares of compensatory habitat would need to be created – on a scale never undertaken in the UK before; 

· considers other options for harnessing the Severn’s tidal power (e.g. tidal stream;

· makes it clear that to ensure the public interest, any development would have to “overcome short-termism in the design and delivery of a barrage that could lead to unsustainable ancillary development”. 

However, we believe that the report fails to consider the opportunity costs of backing a Severn Barrage and does not explain how damage to the natural environment can be offset.   

On the evidence available, the RSPB:

· remains deeply concerned by the potential environmental impact of a barrage.  We support the SDC’s conclusion that “a tidal barrage would fundamentally change the nature of the Severn Estuary”

· argues that alternative energy solutions, which might cause less harm to the natural environment, warrant further investigation 

· believes that much more needs to be done to make the case that a Severn Barrage costing in excess of £15 billion can form a cost-effective part of the radical plan to tackle climate change that the SDC rightly advocated

· is sceptical that adequate steps can be taken to compensate for environmental damage to the Severn if a barrage were to be consented.  

As the Government begins its own feasibility study into the proposed Cardiff-Weston Severn Barrage, the RSPB urges it to maintain an objective evidence-led approach.  The RSPB recommends that the feasibility study should: 

1. Complete our knowledge of the environmental resources of the Severn, confirm the impact of any tidal energy scheme and verify the package of mitigation and compensation measures required to offset adverse impacts.

2. Verify the sustainability of any Severn Barrage scheme through application of the legal tests under the Habitats Directive.

3. Determine, as part of the exploration of alternatives, whether the public interest objectives for any scheme could be met by other means that would cause less harm to the environment.

4. Decide if the Government’s current preference for a market-based approach to energy policy remains tenable.  If it concludes that a barrage could only be backed with public funds, it will have to compare and contrast the costs required to support a Severn Barrage with other major energy infrastructure schemes.  This will help determine whether a barrage should form part of the radical plan to reduce greenhouse gas emissions that the SDC called on the Government to produce.

5. Establish how adequate compensatory habitat can be secured to offset environmental damage caused by any scheme.

The RSPB looks forward to continuing to contribute to the debate about how tidal power can help meet our energy needs and tackle greenhouse gas emissions.  

1. Introduction

There is now little disagreement that climate change is the greatest threat facing the planet.  The RSPB therefore welcomed the Prime Minister’s recent commitment to a low carbon future.  The need to come up with new energy solutions has also been brought into sharp focus due to the depletion of traditional fossil fuel resources, the impending decommissioning of the early Magnox nuclear power stations and concerns about energy security.  It is right that the Government is examining every opportunity to generate power from the right renewable sources.

The Government’s 2006 Energy Review ‘The Energy Challenge’ provided a focal point for proponents of a Severn Barrage.  Despite a barrage being examined and rejected on several occasions since the 1920s, it is not surprising that the Review included a commitment to look again at the possible role of a barrage, given that it could generate 4.4% of current UK electricity supply.

The Government commissioned the Sustainable Development Commission (SDC) to look at the potential for generating large amounts of energy from the tides in general and the Severn in particular. Their report ‘Turning the Tide: Tidal Power in the UK’ was published in October 2007. It concluded that both types of tidal resource – tidal stream and tidal range – could together supply at least 10% of the UK’s electricity if fully exploited.

This report sets out the RSPB’s response to the SDC’s findings and provides recommendations for the Government’s scoping study into the issue.  We do so from a perspective of fully sharing the SDC’s concerns that the scale of action required to address the urgency of climate change is not in place. 

2. Tidal Power Generation Technologies

Tidal stream technologies work by extracting some of the kinetic energy from fast flowing tidal currents and converting that kinetic energy to electricity.  They are designed to extract the largest amount of energy whilst still allowing the sea to flow in a normal way, albeit with reduced energy. In general, tidal stream devices are modular stand-alone devices that would be installed in large arrays, akin to wind turbines.  Tidal stream is still at an early stage of development, and it is not clear which devices of the many currently under development will eventually be successful. The best sites from an industry viewpoint are in the north of Scotland, north Wales, Northern Ireland and the Channel Isles.

There are two main tidal range technologies – tidal barrages and offshore tidal impoundments, or “tidal lagoons”. Both work by harnessing the gravitational potential energy that is created by impounding a large volume of water on the high tide. This water is then passed through low-head turbines once a height difference is created on either side of the impoundment, generating electricity.  Few tidal range structures have been constructed because of the high capital costs of building the impoundment walls, and environmental concerns about the impact on intertidal habitats, and migratory fish.  A large percentage of the UK’s tidal range resource is located in the Severn.  Other potential sites include the Mersey, Wyre, Duddon and Conwy.  The SDC study focussed on the Severn, in recognition that its findings would be of relevance to other potential projects. 

The environmental concerns about tidal barrages are well understood. Barrage construction and consequent operation results in reduced tidal range. At low tide, former inter-tidal habitats will remain covered with water, and become sub-tidal. In addition, saltmarsh habitats will be inundated less frequently at high tide, and will contract in area.  In high-energy estuaries such as the Severn, barrage proponents often suggest that the barrage will permit sediment to be deposited, offering improved feeding conditions for wildfowl and waders, and mitigating the impact of barrage construction.  However, this is probably an incorrect prediction, as it is likely that the new sediment deposited will be the coarser material, while the very fine material will continue to be washed away.  Also, the geomorphological processes set off by channel adjustment post enclosure are likely to lead to massive instability, and further erosion of the remaining mudflat and saltmarsh. 

3. A Severn Barrage


There is no specific proposal under consideration for a Severn barrage.  Possible sites range from the lower estuary (Minehead to the Gower peninsula), to the upper estuary near the second Severn crossing. 

The favoured option is likely to be based on that proposed in 1989 by the Severn Tidal Power Group (STPG), and this was the main alignment considered by the SDC.  This proposes a barrage to run some 16km from Lavernock Point in South Wales to Brean Down in Somerset, and included 216 turbines with an installed capacity of 8.64GW, generating 17TWh of electricity - about 4.4% of UK supply (as of 2006).  It could save around 15million tonnes of CO2 emissions per year, compared to dirty coal, although carbon production involved in construction would mean that at least 5-8 months would elapse before the carbon budget was in credit.

The structure would be a full impoundment barrage, where the tide is let in on the incoming tide, and then let out through the turbines at low tide.  It would probably be built by manufacturing concrete caissons in Scandinavia and floated to the Severn, which would then be put in position and filled with aggregate.  The initial cost was estimated at £15bn, and it was proposed that it would take about 10 years to build.  The payback period is estimated at 50-60 years.  It is worth noting that other recent large infrastructure projects like the Channel Tunnel rail link and the Jubilee Line Extension have overrun by between 67-108%.  If this was to happen with a Severn barrage, the final cost of any scheme would be £23-29bn. 

The SDC also considered a much smaller 1.05GW option, known as the Shoots scheme, which runs near the two Severn road crossings: at 4.1km in length, it would cost £1.5bn, although this was considered a less serious proposition.  Clearly, the construction of a barrage on this alignment would generate substantially less energy than the Cardiff-Weston barrage but, as a smaller project, it is predicted that it could be generating electricity in 2014 and thus could contribute to filling the energy gap earlier.  Furthermore, as a less capital-intensive project, there is also reduced financial risk including risk of overspend.

4. The SDC’s Findings in Relation to a Severn Barrage

The SDC concluded that there was a strong case for construction of a sustainable Severn barrage:


· Whilst the development of a Severn barrage should not be allowed to distract from the development of a more decentralised energy system and the reduction of energy demand, a Severn barrage could be part of a comprehensive and radical programme on climate change.


· Electricity from a barrage could make a significant contribution to the UK’s renewable energy targets.


· Flood risk management benefits from a barrage were marginal to the case for its construction; the potential for new transport links over a barrage were also unproven. 


· There are considerable risks that a scheme led by the private sector would result in taxpayers and consumers ending up with all of the risks and none of the benefits.


· The Severn estuary is a unique and dynamic environment, protected by international legislation.  A barrage would lead to loss of biodiversity, resulting in the need for compensatory habitat to be provided under the Habitats Directive.


· The EU Birds and Habitats Directives provided a clear and robust legal framework for achieving sustainable development and compliance with the Directives was therefore a central condition for a sustainable barrage. 


· The Habitats Directive tests could be met in this case, but providing the necessary compensatory habitat would require delivery on a scale hitherto unprecedented in the UK.


· A Severn Barrage must be publicly-led as a project, and publicly owned as an asset to ensure long-term sustainability. Government should consider a range of innovative financing mechanisms that would maintain overall public control and ownership.


· Government should avoid a ‘decide and deliver’ approach, and not set off on a pre-determined course of action where important conditions and principles could eventually be discarded.
5. Six Key Tests for a Severn Barrage

In the week prior to the release of the SDC report, the RSPB published key tests against which we would assess it. These were based around a fairly straightforward proposition – that if a barrage was to be regarded as sustainable, it must be able to meet the Government’s five principles of sustainable development.  In particular, we believe that “living within environmental limits” means not irreparably destroying valuable habitat.  In addressing the threat of climate change, it seems perverse to adopt solutions that might mitigate the long-term harm caused by climate change, but which would add further to the current damage to the natural environment.  It is sobering to reflect that whilst measures of two of the three legs of sustainable development in the UK have shown sustained improvement (economic and social), the quality of the natural environment has undergone sustained decline. 

Thus, through our tests, we argued that the SDC:


i. Must acknowledge the Severn estuary’s importance to wildlife and its extensive legal protection;

ii. Accept the legal requirement to establish that there is no alternative to a barrage and that there is over-riding public interest in building it;

iii. Consider other options for harnessing the Severn’s tidal power such as tidal stream;

iv. Confirm that any development on the Severn would not be dependent on public subsidy

v. Demonstrate that the construction of a barrage is the right climate change mitigation initiative in terms of the cost-effectiveness of carbon savings envisaged;

vi. Recognise the legal requirement that thousands of hectares of compensatory habitat would need to be created – on a scale never undertaken in the UK before.

6. The RSPB’s View of the SDC Report

Overall, the RSPB felt that the SDC’s report provided a thorough overview of the technical, energy and environmental issues associated with tidal power in general, and a Severn barrage in particular.

We welcome the SDC’s recognition that development of a barrage might lead government away from other necessary solutions to the problem of climate change (including the development of a more decentralised energy system and the reduction of energy demand), and that this must not happen.  We think this principle must also extend to the public and energy consumers.

The RSPB follows the energy hierarchy approach, referred to in the report (page 28). This starts with a focus on energy conservation, improving energy efficiency and finally the supply of low/zero carbon energy.  We strongly favour this as the most efficient and sustainable way of addressing energy production and reducing carbon emissions.  Encouraging greater consumer engagement is also very important - for example, by both saving and producing their own energy, consumers can take independent action to reduce their greenhouse gas emissions and save money over time through reduced electricity bills.  In addition, research has shown that consumers with microgeneration technologies in their home tangibly change their behaviour and attitudes towards energy use and are more aware of its impact on climate change. (Source: Sustainable Consumption Roundtable 2005).  

Below, we outline how the SDC report fared against the six tests set out above, and how we believe the Government’s proposed scoping study should proceed.  Like the SDC study, we have focussed on what appears to be the favoured Cardiff-Weston alignment; however, we also make briefer reference to the ‘Shoots’ alignment.

TEST 1: The Severn Estuary’s Importance for Wildlife and Legal Protection

The SDC’s  report gave full recognition to the international importance of the Severn for its wildlife conservation interest, including its legal designation as a Special Protection Area (SPA), Special Area of Conservation (SAC) and Ramsar site, along with the many Sites of Special Scientific Interest (SSSI) that underpin these higher-level designations (see section 4.6).

The report acknowledges the continuing importance of the estuary as an internationally important destination for wintering and passage birds, taking into account the changes in species populations since its designation.  The report also notes that the Severn estuary is dynamic and, in section 4.6.8, provides an analysis of how the habitats of the Severn are likely to change in the future under climate change.  It concludes that there will be winners and losers in species terms but, overall, the Severn will remain important for wildlife and will thus continue to make an important contribution to the Natura 2000 network.

The review of the potential environmental impacts of a Severn Barrage set out in the SDC’s main report, and the accompanying Research Report 3 by Black and Veatch, provide a fair summary of the existing understanding of how an impoundment structure might interact with the natural processes of the estuary.  The RSPB is particularly interested in what changes might occur to the habitats of the estuary and species that rely on those habitats following the construction of a barrage.  A key message that we have taken from this summary is the present uncertainty about the extent of these impacts.  The extent of morphological adjustment in the estuary following the construction of the barrage may have been underestimated.  Also, some aspects of the wildlife resource of the Severn are still poorly known. For example, the location and extent of Sabellaria reefs, produced by a reef-forming honeycomb worm and a key SAC feature, are not known.  

Thus, we disagree with Table 10 in the report with regard to the environmental impacts identified for the SPA, which states in relation to impacts on the overwintering assemblage of waterfowl that ‘broad overview studies suggest that overall populations may be relatively unaffected’.  Studies to date have found it impossible to predict with any certainty what the effects of a barrage on overall wintering bird numbers may be.  Much depends on the suggestion advanced by proponents of the barrage, discussed in section 4.6.5 of the report, that the loss of intertidal mudflats due to reduced tidal range as a consequence of a barrage, might be offset by increased productivity, as lower tidal energy would allow accretion of finer sediments.  This is, as the SDC confirmed, a controversial suggestion as it is surrounded by uncertainty.  It is as likely that the estuary will become dominated by coarser material of poor value for feeding birds, as finer material continues to be held in suspension.  Support for the benign impact of a barrage has been claimed from studies of the Rance Barrage in north Brittany.  However, the Rance is a well wooded ria-type estuary, of low ornithological quality that provides a relatively poor comparator for the Severn, and pre- and post- barrage modelling studies were not carried out. A better model is provided by the Eastern Schelt, Netherlands, where barrage construction has initiated major geomorphological instability in the estuary, accelerating the erosion of mudflats and saltmarsh. 

In addition, even if overall numbers were to remain similar, as the report concedes, changes to the SPA habitats may favour certain species whilst disadvantaging others, for example dunlin and shelduck.  The change in estuarine function as a result of the impact of a barrage on the SPA would be measured against each of its existing citation species.  There is no ‘balancing effect’; an adverse effect on a single citation species would entail an adverse effect on the integrity of the site, even if other citation species were to increase in number.

The RSPB agrees with the conclusions of the report that ‘a Severn barrage proposal would have a range of negative impacts that would require it to comply with... (the Habitats Regulations’ tests)... process’ (4.10.4).  Although considerable uncertainty over impacts exists, it is almost certain that a proposal would lead to adverse effects on one or more of the internationally protected sites, leading to a proposal having to satisfy the tests of the Habitats Regulations, as now discussed.

TEST 2: The Role of the Birds and Habitats Directives and the Legal Tests Applying to a Barrage Development

The legal basis for EU competence in the environment field was established in the 1970’s, following the Stockholm environment summit.  It was considered that no country should be able to gain an economic advantage over another through the adoption of lower environmental standards – especially where this might put a common resource, such as the seas or migratory birds, at risk. The Birds and Habitats Directives establish a network of protected areas, collectively known as the Natura 2000 network, that cover a relatively small area of the UK’s land and sea. 

We are pleased that the SDC report gives strong support to the value of the Directives both in their own right, and in the practical delivery of sustainable development.  It acknowledges how 

· “the Directives are guided by sound science, and establish a clear decision making process that is intended to facilitate ‘good governance’, whilst recognising the importance of economic and social goals in development decisions”  

· “the Directives should be seen as representing an enlightened approach to dealing with environmental constraints, and one that is at the heart of sustainable development”

· “the practical implementation of ‘living within environmental limits’ must eventually lead to the establishment of absolute limits on certain aspects of human development.  Not to do so would render the term meaningless” (Section 5.3.3, page 143)  

This reflects the Government’s twin goals for sustainable development, set out in Securing the Future, of living within environmental limits and providing a just society by means of a sustainable economy, good governance and sound science.  The SDC concluded that the Directives were fit for purpose in the face of climate change, and that it was “simply untrue to claim that the Habitats and Birds Directives are based solely on the approach of protecting existing sites with fixed boundaries” (page 142).

The SDC concluded “any proposal for a Severn barrage must fully comply with the Directives and adhere rigorously to the process they set out.  We would be against any moves to revise or derogate from the Directives to facilitate proposals for a Severn barrage” (page 143).

The SDC report fully sets out the legal tests, under the Habitats Directive
, that a Severn barrage proposal would have to pass if it were to gain consent.  The RSPB agrees that a barrage proposal would have to satisfy all of these tests were it to proceed.  Steps include:

· using the best available scientific data to assess impact, 

· ensuring that there are not better and less damaging alternatives to the project proposed, 

· showing that the benefits of the project outweigh the international importance of the site for nature conservation (that there are “imperative reasons of over-riding public interest” to proceed with the project), and finally; 

· providing suitable compensatory habitat to ensure the integrity of the Natura 2000 network.  

It is vital at an early stage to define what the project being assessed might be.  The SDC is clear that a Severn barrage should be advanced as an energy project alone; that flood risk management benefits were marginal, and the case for adding transport infrastructure – such as an additional road or rail crossing – are unproven.  We agree.  However, it is possible that proposals for a combined project will develop, integrating energy, transport and flood alleviation, which facilitates additional development in the estuary.  Indeed, the cross-subsidy from such secondary projects may be advanced as helping to offset the costs of a barrage.

Ancillary development facilitated by a barrage would weaken the case for it by reducing the value of carbon-savings.  Additional development would add to the environmental damage caused by the project, which may make it even more difficult to pass the Habitats Directive tests, as there are likely to be several other ways of meeting the transport and flood risk management needs of the Severn area.  Even if not part of the primary project, there is a requirement to address the ‘in combination’ effects of all projects affecting the estuary.

The overall result would be that a Severn barrage, far from being positioned as a ‘green’ sustainable energy project as the SDC has portrayed, becomes yet another massive vehicle for degradation of the UK’s natural environment.  This would considerably undermine the SDC belief that “a barrage proposal would meet the first two tests of the Directives with relative ease” (5.3.3) i.e. no alternative solutions are available and there are imperative reasons of overriding public interest.  

The SDC report suggests that the consideration of alternatives should “cover both mitigation methods (ways to reduce or avoid affecting site integrity) as well as alternatives in the sense of other options and other locations” (Step 1, 4.10.4).  It is not sufficient to limit the search for alternative solutions to local ones, nor just to those in the gift of the scheme proponent.  This is common sense since SPAs are by definition of international importance – avoiding damage to them is of paramount importance.  This is backed up by the EU methodological guidance on the Assessment of Plans and Projects significantly affecting Natura 2000 sites and was supported by the Secretary of State for Transport in his decision letter on the Dibden Bay Container Terminal Development in 2004.  

However, the consideration of alternatives goes further than this.  EU guidance also states that alternative solutions may include different means of meeting the project objectives (3.2.2) – which could include different technologies or demand management.

We believe the SDC report did not address the alternatives to a Severn barrage in a sufficiently wide context to conclude that the ‘alternatives’ test can be said to have been passed.  We address evidence for this view in more detail in our tests 3-5 below.

Note:

The tests set out in the Birds and Habitats Directives also apply to the proposal for the smaller, upper estuary Shoots Barrage which also falls within the SPA and a number of species will be affected including those at the Wildfowl and Wetlands Trust site at Slimbridge.  The RSPB is concerned that this proposal could lead to significant adverse effects and, as with the Cardiff-Weston Barrage, the Shoots Barrage would have to pass the tests in the Birds and Habitats regulations and would have to demonstrate that it is part of a radical programme to tackle emissions leading to climate change.  However, it is likely that this proposal will have substantially less damaging impacts on the ecology of the estuary and it is possible that some compensatory habitats will be available downstream.

TEST 3: Consider other options for harnessing the Severn’s tidal power such as tidal stream

We support the report’s conclusion that we need to develop our understanding of the whole range of tidal technologies, particularly those that are still at the prototype stage.  The RSPB does not oppose particular technologies – we want the right renewables in the right place so that climate change solutions do as little harm to the natural environment as possible.  We therefore welcome the report’s thorough analysis of existing options and their compatibility.  
Tidal lagoons

We share the SDC’s view that the lack of evidence makes it hard to develop a strong position on tidal lagoons. However, we are supportive of the possible pilot (60MW) scheme in Swansea Bay.  We are not aware of any significant bird impacts arising from this proposal and await the results with interest.  It is possible that well designed small-scale tidal lagoon schemes of this nature could form a proportion of the overall mix of energy from tidal sources.  We therefore support the SDC’s recommendation to government to investigate options to encourage one or more tidal lagoon demonstration projects.

Concerns remain about the amount of aggregate required to bund lagoons and the embedded carbon cost of these.  For example, a joint study by Friends of the Earth and Tidal Electric (2004) showed that 200mT aggregate would be required for seven lagoons with an output of 24TWh.  While this energy output is substantial, a full life cycle carbon analysis would be necessary to determine the net greenhouse gas savings of any project.

It is likely we would strongly object to any lagoon schemes bounded against the estuary shore such as the Russell lagoons discussed in the SDC report, as these would almost certainly have a significant impact on the intertidal habitat.  We share the SDC’s view that these could cause at least as much damage as the Cardiff-Weston barrage. Our ecological concerns around this form of technology remain dependent on the relative importance of the affected site for wildlife, the species present, and scale and location of the impoundment. For birds, construction in shallow, inter-tidal or sub-tidal areas may impact on feeding areas by reducing the amount of time that the inter-tidal area is exposed and therefore how long the birds will have for feeding. There could also be a potential loss of roosting and breeding habitat, but equally impoundment structures may provide some nest sites.  Overall, effects could potentially be large scale and have cumulative impacts between developments.

Tidal stream

We welcome the Commission’s thorough analysis of the potential of this technology. Ecological impacts from this technology would depend on the design, scale and location of devices and the species present, and so we particularly welcome the SDC’s emphasis on the requirements for environmental baseline assessments and monitoring as part of an Environmental Impact Assessment.  We share the SDC’s enthusiasm about the potential of tidal stream technologies and, providing the correct environmental assessments are carried out, see no reason why they cannot form part of a range of sustainable measures for harnessing energy from tidal power.  In particular, we agree on the need to fast-track the development of prototype technologies to bring them to large scale deployment, maximise their potential output and bring down the cost. Tidal stream devices could be rolled out in advance of any decision on a barrage and contribute to filling the energy gap, although their total generating capacity remains low. We agree with the SDC that EMEC has the potential for commercial testing of devices beyond the prototype stage, subject to monitoring of environmental impacts.
Tidal fences

We note that tidal fences are not discussed in the report.  It is possible that tidal fence schemes could be a viable option for generating large amounts of electricity from tidal currents.  However, this technology is at an extremely early stage and issues relating to both viability and environmental impacts are still to be explored.  That said we anticipate they could be built without some of the more environmentally destructive aspects of barrage construction. We note, however, that for the Mersey Barrage study by Peel Environmental Ltd, cited in the SDC report, this technology has a low rated capacity. The main advantage of a tidal fence is that all the electrical equipment (generators and transformers) can be kept high above the water. However, it should be recognised that the environmental impacts of such a scheme are influenced by location.  

In summary, other technologies exist which may be less damaging to the natural environment than the construction of a barrage.  Any feasibility study will need to assess these in more detail.

TEST 4: Confirm that any development on the Severn would not be dependent on public subsidy

The SDC report recommended that the Cardiff-Weston Severn barrage £15bn scheme should be publicly funded to ensure long-term sustainability and avoid the financial security problems that have beset market-led infrastructure projects e.g. the Channel Tunnel Rail Link.  This runs counter to the Government’s preference for a market-based approach to energy policy i.e. for energy to be generated and delivered by a regulated market.  Given the scale of the project and indeed the scale of the climate change challenge it is appropriate to review whether a market-based approach is still viable.

Limitations of a market-based approach

As mentioned in the introduction to our response, the RSPB advocates energy efficiency measures, decentralised energy and greater use of low, or zero carbon energy production as the main means of achieving the emission reductions needed to limit climate change (80% CO2 reduction by 2050).  

The RSPB, in principle, supports a market-based policy approach to managing climate change and that market-based instruments, notably the EU Emissions Trading Scheme, should be the main drivers for both limiting demand and for driving low carbon technologies.  Effective caps will ensure that environmental costs are internalised.  Yet, the ETS is currently failing to deliver the necessary reductions in greenhouse gases as the caps on emissions are currently insufficient to raise the cost of carbon, the market does not cover all emitting sectors and companies have too much freedom to buy themselves out of their obligations through the purchase of unlimited credits under the Clean Development Mechanism.  The RSPB is also sceptical that the other existing instruments (e.g. Climate Change Levy, Renewables Obligation and the Carbon Emission Reduction Target) created by the UK Government to drive change during the development phase of the ETS will be sufficient.

The concern is that, in combination, the ETS and additional instruments will not be able to prevent the UK being locked into dirty technologies over the next five years (e.g. coal fired power stations which do not yet have the ability to abate the CO2 produced).  This therefore will severely hamper the potential to drive down emissions during the first three carbon budget periods (2008-2023) anticipated in the Climate Change Bill.

An additional consideration, is the ancillary socio-environmental costs which may be incurred through privately funded schemes.  The SDC report provides a strong critique that concludes that unless strict guidance is applied to developments, Government backed schemes are likely to be the only way to guarantee wider sustainability aims are met. 

How should Government respond?

1. Market intervention: The Government could do more to ensure that the market favours low carbon technologies and does not inadvertently cause damage to public goods such as the environment.  There are a number of options here for example:

· The introduction of a carbon tax in the UK which would substitute for a European wide price signal.  This would have the added benefit of giving greater certainty about the long-term high price of carbon thereby giving investors in capital intensive projects long-term confidence.

· Changes to the tax regime so that high-carbon emitting projects are penalised

· The introduction of a minimum efficiency standard for power stations

2. Government support for major energy infrastructure projects: As implied in the SDC report, private investors are reluctant to put large amounts of capital into big projects with large risks and long pay-back times.  The SDC report makes a powerful case that, in the absence of some form of Government intervention, it seems likely that the costs of the proposed Barrage will be an unattractive option to private companies seeking to invest in low carbon technologies.  

If the UK Government believes that further intervention to make the market function properly will not be sufficient then a different approach will be necessary.  It will have to consider how and when to support capital intensive energy infrastructure projects.  The section of the SDC report on ‘public sector financing’ provides a clear description of how Government can alter the cost of capital.

Should the Government therefore subsidise the construction of the barrage?

The SDC report fails to make the case for exceptional treatment for the Severn Barrage compared to other low carbon energy generating projects which may currently be beyond the reach of private investors.  It fails to make the case that the construction of the Severn Barrage using public funds would be more in the public interest than, for example, state support for the construction of a new generation of offshore wind farms, nuclear power, upgrading the grid to enable decentralised energy or a major programme of carbon, capture and storage.  The Government’s scoping study will therefore need to consider the economic costs of alternative energy solutions (see test 5) particularly those which will require investment in major energy infrastructure projects.  This assessment needs to be undertaken to give confidence to the energy sector that it is backing the most cost-effective technologies.  

In summary, if the Government wants to retain a market-based, technology blind approach to energy policy then it will have to intervene further to raise the cost of carbon.  If it is unable to intervene sufficiently and if it wishes to deliver wider sustainability safeguards, it may have to amend policy and be prepared to publicly support certain major energy infrastructure projects.  If it decides that it will back certain schemes, it will have to be convinced that it is backing the right schemes in terms of carbon savings and cost efficiency.  Evidence to this effect will be critical to maintain the credibility and public trust in the Government’s objectives to tackle climate change.

TEST 5:  Demonstrate that the construction of a barrage is the right climate change mitigation initiative in terms of the cost-effectiveness of carbon saving envisaged.

Aside from its potential as a source of electricity generation from a secure and renewable resource, a principal objective for the Severn barrage is the contribution that it could make to reducing UK carbon emissions, by substituting carbon-emitting fossil fuel generation.  The report suggests that the Cardiff-Weston barrage could deliver a saving of around one per cent of current UK carbon emissions; however, whether this could be done cost-effectively is not considered.  

This therefore should be a key consideration for the Government led scoping study.  If the Government deems that it will need to offer some sort of public backing to the scheme, then this study will need to be able to demonstrate that the barrage is a cost-effective option as part of a wider package of measures to supply renewable energy and tackle climate change. 

Measuring the cost-effectiveness of carbon savings expected from the barrage – and of alternative technologies – can only sensibly be done with reference to the financial cost of the project, incorporating the costs associated with materials extraction and transportation, the costs that might result from any environmental damage, and resulting need for compensation.  Attempting such an analysis for the barrage and for other technologies is not easy, however, and is dependent upon the availability of sufficiently robust data on a comparable basis for each of the technologies.  Such costs can then be considered in relation to the carbon saving that would result from the project, resulting in a net cost per unit of carbon saved.

A related consideration is the time that would be needed after completion of the project and commencement of generation to pay back the carbon expended in the construction process.  The SDC report did not undertake a full life cycle carbon analysis but calculates a carbon ‘payback’ time for the barrage of around five to eight months; comparable figures could be obtained for the other technologies.  The carbon ‘payback’ would need to be offset to calculate a projected net carbon saving for the barrage and for other technologies.

Determination of the cost-efficiency of the barrage and of alternative projects would also need to consider efficiency over time, in order to calculate an annual carbon saving and its cost.  This could be the projected lifetime of the technology, eg 120 years for the barrage; 40 years for nuclear power; 25 years for wind power.

However, a more meaningful comparison, in the context of UK Government climate change mitigation and energy policies, would be the projected costs of carbon saving from the barrage and comparable technologies over the period of the new Climate Change Bill, ie to 2050.  

Robust and comparable data concerning likely construction costs, generation efficiency, levels of carbon saving and generating ‘lifetimes’ exist for a Severn tidal barrage, nuclear power, on-shore wind and off-shore wind.  Comparable data will become increasingly available for other technologies – tidal lagoon, tidal stream, wave and solar PV – as pilots are tested and commercial versions become available.

A further consideration relates to the commercial availability of Carbon Capture and Storage (CCS) technology, which the Prime Minister gave a boost to when he announced a competition for a pilot scheme on 19 November 2007.  To the extent that such technologies become available, the carbon saving from projects such as the barrage may seem less impressive.  The relevant baseline comparator, suggested in the SDC report, is ‘clean’ natural gas, with an average carbon emission of 90tC per Gwh of electricity produced.  However, the onset of CCS, if widely applied, would reduce this comparator to a much lower figure, closer to zero, and therefore significantly reduce the relative carbon saving from the barrage and other technologies.  There does of course remain considerable uncertainty over the commercial availability of CCS, although it is hoped that this technology will be widely in use by 2020.

Recognising the renewed commitment that the Prime Minister has given the to the 2020 EU renewable energy target, it is debatable that the Barrage could be constructed in time to make a significant impact on this target as, following the Government’s review, development of a scheme and the consenting process, construction of the barrage is estimated as taking ten years.  The challenge for Government, therefore, is to consider the implications of backing tidal power over other technologies and to show that the barrage could make a substantial contribution to UK carbon emission reduction between 2020 and 2050 and do so, moreover, on a cost-effective basis.  

We fully recognise the need to generate ‘green’ baseload energy supply.  However, proposals for renewable energy will have to proceed in tandem with commitments to energy conservation and demand management which we believe to be a cost-effective approach to carbon emission saving.   Such an approach has the added benefits of delivering emission reductions on a significant scale before 2015 date, together with encouraging wider public understanding of the human causes of climate change and the necessity of consequential behavioural and value change.

Finally, recent work by the RSPB, WWF and Institute for Public Policy Research has tested whether it is possible to achieve an 80% emission reduction in the UK by 2050, using the same broad assumptions and approaches in the Government’s 2007 Energy White Paper and the Stern Review.  The work concluded that attainment of an 80% target is achievable at reasonable cost.  However, an additional useful finding from the MARKAL-MACRO model, that mimics the market by always choosing the combination of technologies with the lowest cost and used for the Energy White Paper, is that tidal barrages were not selected because of their high capital cost.  More detailed cost comparisons will be essential to demonstrate whether backing a barrage will be the best use of public money.

TEST 6: ·Recognise the legal requirement that thousands of hectares of compensatory habitat would need to be created – on a scale never undertaken in the UK before

The SDC’s support for a sustainable barrage is based on the view that the first two Habitats Directive tests (no alternative solutions, and imperative reasons of over-riding public interest) can be met.  If this is the case, then there is a requirement to provide compensatory habitat to ensure the overall coherence of the Natura 2000 network.  The practicality and cost of this requirement represents the final test of the overall viability of the proposal.

The SDC acknowledges that the scale of habitat creation required to provide adequate compensation for a Severn barrage project “would be unprecedented within the UK” (page 144).  Nevertheless, the SDC considers it technically, legally and financially possible for a way to be found given sufficient political will.  The report however fails to identify how environmental damage on this scale can be compensated.

The RSPB has considerable experience of working with developers within the framework of the Habitats Directive, and has helped facilitate delivery of compensatory habitat where Government has determined the Directive tests have been passed.  Since 1994, less than 20 schemes in the UK have justified damage to SPAs or SACs and required compensatory measures – the majority are sea-defence and port expansion projects, where human life or accommodating international trade is at risk.

In the case of the Severn, it is difficult at this stage to assess the scale of compensation that might be required if the first two Habitats Directive tests are indeed assumed to have been passed.

It is likely that the impact of some threats to the interest of the Severn and associated River Wye and River Usk SACs will depend on operational mitigation associated with good design.  For example, the extent to which the effect of a barrage as a barrier to fish migration can be reduced by fish passes; and how far fish injury and mortality can be reduced by turbine design.  However, it is highly likely that such measures will be far from a complete solution and it is difficult to see how compensatory habitat could be provided to address the residual adverse effects.

In the case of feeding waterfowl, the key issue is the extent to which the loss of inter-tidal mudflat (estimated at c 60% of the resource, or up to 14,500 ha) is offset by enhanced productivity.  The loss of SAC quality habitats, including sub-tidal sandbanks and Sabellaria reefs, and inter-tidal mudflat and saltmarsh is unlikely to be offset in this way.  The extent and location of some of these features, such as the Sabellaria reefs is also poorly known, and identification of the compensation requirement will be dependent on further survey work.  In addition, it is quite probable that subsequent geomorphological instability could lead to further environmental degradation.

The key principles of compensatory habitat delivery are that: 

· as far as possible, the functional loss caused by a development should be replaced elsewhere  

· replacement habitat should be delivered and fully functioning before damage is incurred in line with EU and UK policy

· this replacement habitat should be located close to the site where damage is being caused

· it cannot be provided within a designated site (because the site should in any case be managed to be in favourable condition, and thus at capacity), or by designating other estuaries currently not designated.

Location is important as it will affect both the ability of displaced flora and fauna to colonise the new site and the chance of its natural function being sustained.   Decisions must also take into account current understanding of how the displaced features will adapt to climate change increases.  It may be better to locate replacement habitat to coincide with predicted climate space i.e. to reflect the change in potential distribution caused by climate change.  

Another key issue is uncertainty that replacement habitat will replicate that which is lost and its function.  In previous cases, uncertainty has been dealt with through:  

· a requirement to deliver a larger area of habitat than that lost, and

· in the event of a site not performing according to design, a requirement for a developer to do further work at the end of a specified period once the performance of the replacement habitat can reasonably be assessed.  

In practice, due to difficulties associated with replicating the function and quality of the habitat lost, the area of compensatory habitat required to be delivered by a developer is usually in excess of x3 of that lost and has been as much as x10.

We share the SDC’s view that a barrage would require the delivery of compensatory habitat on a scale unprecedented within the UK.  Our initial estimate is that the creation of c 30-45,000 ha of sub-tidal and inter-tidal mudflat and saltmarsh might be required.  We agree that this need not be replaced in a single location:  the overarching need is to maintain coherence of the network.  The cost of purchasing land and undertaking the capital works to establish inter-tidal habitat can be estimated at around £20-25,000 per hectare, producing an overall cost of £600-1125m – a significant sum, but not disproportionate at 4-7.5% of overall scheme costs (assuming c£15bn project costs).  We agree with the SDC that compensatory purchase may be necessary to acquire the land at reasonable cost.  An additional sum would be required to provide for maintenance of the compensatory habitat, post creation.  The Government’s feasibility study will need to investigate how this compensatory habitat can be delivered.

7. Conclusion

The SDC report is a welcome contribution to the debate about the role of tidal power in meeting our energy security and climate change challenges.  It confirms the international importance of the Severn Estuary for wildlife, reinforces our view that the Habitats and Birds Directives provide good tests of sustainability and therefore that the tests should be applied to any project affecting the Severn.  But, it fails to answer fundamental questions relating to opportunity costs associated with supporting a tidal barrage in the context of wider energy policy initiatives.  

On the evidence available, the damage to the natural environment from any Severn barrage scheme has not yet been justified.  The rational conclusion must also be that the Cardiff-Weston Severn Barrage is unlikely to proceed without public support.  Moreover, with costs likely to rise far in excess of the £15 billion proposed, we do not currently believe that the barrage can form a cost-effective part of the radical plan to tackle climate change called for by the SDC.  The Government will need to do much more to demonstrate that this would be the best use of public money.

The RSPB urges the Government to continue to adopt an objective evidence-led approach and looks forward to continuing to contribute to the debate about the future role of tidal power for meeting our energy needs and tackling our greenhouse gas emissions.

� Transposed into UK law through the Conservation (Natural Habitats, &c.) Regulations 1994 (as amended)
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