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Summary
The primary challenge of the Water Framework Directive 2000 (WFD, 2000) is to prevent deterioration of the
status of water‐bodies, and to protect, enhance and restore them with the aim of achieving ‘good ecological
status’ (a near‐natural and healthy condition in which they can deliver all of the ecosystem services upon which we
depend).
In recent years it has been increasingly recognised that improving the health of our aquatic ecosystems, and
enhancing the delivery of the ecosystem services they can provide through better catchment management, should
not only be the responsibility of the public sector, but also the private sector, the third sector (charities and
voluntary bodies) and local stakeholders.
The Tamar Catchment Plan has adopted a stakeholder‐led ‘ecosystem services’ approach to catchment planning.
This has involved the host organisation working with stakeholders to identify areas within the catchment which
play, or have the potential to play, a particularly important role in the delivery of clean water and a range of other
benefits (services) to society.
Through this process the stakeholders have developed; (1) a shared understanding of the pressures affecting
ecosystem service provision in the catchment, (2) a shared vision for a catchment landscape with a blend of
environmental infrastructure that may be able to deliver all of these vital services optimally in the future and
(3) a clear understanding of what is currently being done to realise this vision and what additional actions may
be required to bring it to full reality.
Following an initial open meeting attended by 55 local stakeholders in March 2012 to launch the Tamar Plan
Initiative, 7 working groups (comprising 62 participants in total) were convened to examine the different elements
that required consideration for the creation of the plan. Each of these workgroups met three times during 2012 to
work through a range of objectives as outlined below.

The Ecosystem Services Working Groups (1 – 5)
Following the initial discussions with the stakeholders it was agreed that five broad ecosystem services categories
would be examined by the Working Groups (1‐5);
 Water Quality: the provision of fresh, wholesome water into the aquatic environment for the benefit of
drinking water supply, recreational safety and the health of the wider environment.
 Water Quantity: The regulation of water movement in the landscape to ensure that a sufficiency of water (for
drinking water supply, pollutant dilution and ecological health) is maintained at times of low rainfall, and to
reduce the impacts of excess water movement during periods of high or intense rainfall (e.g. reducing the risk
or impacts of flooding).
 Space for Wildlife: the protection and enhancement of functional networks of natural habitat that support
healthy and stable wildlife populations and biodiversity at a landscape scale.
 Carbon Sequestration: the sequestration from and release to the atmosphere of carbon dioxide and other
greenhouse gases.
 Recreation, Leisure & Culture: the provision of accessible spaces for people to undertake recreation, leisure
and cultural activities and, in so doing, increase their health and wellbeing.
The broad aims and objectives for each of the Working Groups were similar with attendees asked to:
1. Identify the infrastructural components or characteristics in the landscape of the catchment that they believed
could play a role in the delivery of the ecosystem service being discussed or which could play a significant role
in the regulation of its delivery;
2. Characterise the current distribution of these features in the catchment and to discuss the level to which they
were already delivering, or inhibiting the delivery of, the ecosystem service;
3. Define a series of interventions that could be delivered into the landscape to enhance the delivery of the
ecosystem service and to characterise areas where this delivery might be targeted to achieve the greatest
enhancement in the service for the least investment of resources.
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This targeting of measures was to include consideration of factors affecting the suitability and/or feasibility of
delivery in a particular location based on cost‐benefit, appropriateness of delivery, the likelihood of successful
outcomes being achieved and the maintenance of balanced ecosystem service delivery.
4. Identify the current sources of funding that are available for the delivery of interventions for the enhancement
of the ecosystem service and discuss the potential for these resources to be re‐targeted to achieve greater
environmental benefits. Also, to identify where current funding could be augmented through the development
of new funding mechanisms in the catchment. This element very much encompasses the consideration of who
the beneficiaries of the ecosystem service are, where and how they experience the benefits, whether they
already pay for the service in some way and who could/should pay for it in the future.

Additional Working Groups (6‐7)
At the very commencement of the catchment planning process, the stakeholders were also of the opinion that, in
addition to undertaking ecosystem services mapping, two additional Working Groups should be established.
Working Group 6 would examine the contributions made by location‐specific or point sources of contamination to
the pollutant loads found in the aquatic ecosystems of the Tamar Catchment.
Working Group 7 would be asked to examine the complex issue of how to involve and engage the wider public and
how to motivate them to value and protect the natural ecosystems in the catchment upon which they depend for
so many essential services. Working Group 7 would also be asked to explore the potential for a local Tamar food
market to be developed and become an exemplar for sustainable land management and food production.

The Tamar Plan: A Vision for the Tamar Catchment
Through the process described, the local stakeholders in the Tamar Catchment have collaborated to develop their
shared vision for a healthy, productive and beneficial catchment landscape in the future. They have also developed
a practical and achievable plan for the realisation of that vision and the delivery of the catchment into good
ecological condition.
The Tamar Plan they have produced is:
Strategic: the intervention programmes outlined in the plan are targeted and timely to achieve the greatest
amount of environmental and ecosystem service benefit for the minimum expenditure of resources.
Evidence & Intelligence‐led: the plan makes use of the best evidence available to ensure that a detailed and
comprehensive assessment of the pressures affecting the health and functioning of the catchment ecosystem is
made. Furthermore, the proposed programme of measures has been designed in a manner that is most likely to be
effective and to realise improvements in the provision of ecosystem services derived from the catchment.
Integrated: the plan sets out a clear method for the delivery of an integrated blend of measures tailored to each
specific situation and designed to meet the combined objectives of each individual programme of interventions.
Costed and funded: importantly, for each programme of measures proposed, the cost of delivery has been
estimated, the financial benefits of the work have been identified and the potential funding streams available for
the work have been explored with the most appropriate stakeholders.
Balanced: while the plan is designed to deliver improvements for the rivers and enhancements in ecosystem
service provision, it is made clear that these benefits should not be achieved at the expense of food production in
the landscape or to the economic detriment of individual businesses.

An integrated ecosystem services approach
In order to develop a catchment management plan for the Tamar Catchment we must devise an integrated
approach, which blends a number of different interventions to protect and enhance the provision of ecosystem
services by the catchment.
To achieve success, these interventions will include: (1) regulation, (2) Cross Compliance (minimum good practice,
(3) community conservation (best practice advice or ‘win‐win’ advice), and (4) incentive schemes (e.g. Payments
for Ecosystem Services, PES, schemes).
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Identifying multi‐functional ecosystem services areas
Through the Tamar Catchment Planning process we have built a comprehensive and robust evidence‐base, which
we can use to strategically target catchment management advice and interventions within the catchment and
tailor the measures proposed to each individual situation and objective.
The individual ecosystem service prioritisation maps that have been generated by the Working Groups (see
following page) have been developed to target interventions designed to enhance the provision of those services
at a whole‐catchment and, in several cases, at a much finer resolution. What is particularly interesting is that when
these strategic maps are overlaid it reveals that there are many multifunctional areas of land in the catchment that
play a key role in the delivery of multiple ecosystem services (see following pages).
This combined ecosystem service provision map also allow us to identify sections of the catchment where these
multifunctional areas come into direct conflict with intensive agricultural production or other human activities and
where their delivery may therefore be compromised. However, it also shows that the resolution of these conflicts,
through catchment management interventions designed to improve ecosystem function could yield significant
improvements in ecosystem service provision.

A new vision for the Tamar
The stakeholder engaged in the Tamar Catchment Planning process have worked together to develop a common
understanding of the current and future issues that relate to ecosystem service provision form the catchment.
They have also worked to identify what, in their opinion, needs to be done and where it should be delivered to
create healthy, functional ecosystems in the catchment that deliver the optimal blend of ecosystem services that
they want and need it to provide now and in the future.
Perhaps the most important aspect of this vision is the belief of the Tamar Catchment Partnership that, if it
can be realised, it will not only give us a healthier and more productive landscape in terms of ecosystem
services, but it will also improve the ecological health of the aquatic ecosystems in the catchment and move
the waterbodies towards an optimal ecological status under the WFD condition assessments.
Tamar 2020: a representation of the Tamar Catchment Partnership’s vision for a catchment landscape that delivers an integrated
and balanced blend of all of the ecosystem services upon which we depend.
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The priority/opportunity and suitability maps derived from the Tamar Plan Working Groups, which identify areas important for the
provision of each ecosystem service, and the combined map of multifunctional ecosystem service providing areas.

Flood Risk Management Priority Areas

Water Quality Priority Areas

Base-flow (wetland creation) Priority Areas

9

Habitat Creation Priority Areas

The Tamar Plan
Recreation & Culture Opportunity Areas

Carbon Sequestration Opportunity Areas

Multifunctional Ecosystem Service Provision Areas
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Progress so far & next steps…
In this first phase of the Tamar Planning process we have set out the discussions and decisions made by the
catchment partnership to identify the less tangible diffuse benefits that are derived from the wider Tamar
Catchment, as well as how these benefits complement each other and can be delivered through a shared vision.
While this first phase has allowed the for the development of a shared vision, there is still a great deal of work to be
done in showing how the perceived outcomes from such a vision will articulate with the standard reporting drivers
(Water Framework Directive status, Birds and Habitats Directive targets, Drinking Water Standards, Bathing
Water measures, etc.). From the creation of a shared vision for the Tamar Catchment, the next step is to develop a
suite of action plans that can realise the vision and produce the ecosystem services and environmental outcomes
we hope to deliver.



Build Partnerships – DONE. A partnership of over 100 individuals representing over 30 organisations and
businesses has come together to take part in the creation of a shared understanding and subsequently shared
vision for the Tamar catchment. It is important to note that whilst the partnership is a localised entity it fits
within a regional and national framework and as such articulation at these scales is also required.



Characterise Watershed (Catchment) – DONE. The process of characterising the catchment through
identifying and understanding the benefits derived from the Tamar, in terms of where benefits are
‘generated’, where they are ‘consumed’, and the current state of these ‘goods and services’ has been done.
This process outlined the broad services society derives from the Tamar, albeit that each service can be further
sub‐divided, and sets out where there is complementarity and where there is conflict.



Set Goals and Identify Solutions – UNDERWAY. From this shared understanding an initial shared vision has
been created that needs further development by the partnership into a set of goals and outcomes, which
together with a suite of solutions to protect areas important to society, can be used to develop action plans.



Design Implementation Program ‐ ONE DOWN MANY TO GO. From the outset of the initial partnership
meeting the need for a catchment wide public engagement plan was identified and a separate working group
was initiated to set out how to raise awareness of what society gets from the Tamar. This is set out in the
Publish Engagement and Local Food Action Plan. The second phase of the Tamar Catchment Management
plan is to set out a suite of further action plans that articulate with existing and a series of new potential
funding routes that have also been explored in this.



Implement Plan ‐ TO DO. The action plans developed, if articulated with specific funding mechanisms, can be
enacted over the appropriate funding time‐scales with the support of the partnership members working a
coordinated manner.



Measure Progress and Make Adjustments ‐ TO DO. Long‐term sustainability of the partnership is needed to
periodically assess progress and make adjustments to the plan. The funding for this continued strategic
activity can be built into the action plans produced.



Improve Plan ‐ TO DO. The Tamar Catchment Plan is a ‘live’ document that will continue to evolve and
develop over time. If the catchment partnership remains strong the then the Plan will remain a relevant and
useful strategic tool for the delivery of catchment management over many years to come.
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Catchment description
The catchment of the River Tamar and its tributaries, when combined with the catchments of the other rivers that
flow into the Tamar Estuary, cover a total land area of around 1,800 km2 in the South West of England (Figure 1).
The River Tamar itself, which forms the boundary between the counties of Devon and Cornwall, rises in the hills of
north Devon and flows 78 km southwards before entering Plymouth Sound and, from there, emptying into the
English Channel. The River Tamar and its tributaries drain a catchment of approximately 1,200 square kilometres
that dominates the upper two thirds of the catchment landscape.
In addition to the River Tamar, the wider catchment includes the Rivers Tavy, Plym and Yealm, which drain areas
of 200 km2, 170 km2 and 125 km2 respectively in the south east of the catchment, and the Rivers Lynher and Tiddy,
which drain a combined area of ~220 km2 into the south western side of the Tamar estuary.

Morphology, geology & hydrology
The topography of the wider Tamar catchment is highly varied, with the main upland areas found in the east of the
catchment where Dartmoor dominates the headwaters of the Rivers Thrushel, Lyd, Tavy, Plym and Yealm, and in
the West where the Rivers Ottery, Kensey, Inney and Lynher all find their origins on Bodmin Moor.
The upper and central sections of the River Tamar catchment are largely comprised of rolling farmland where the
low porosity clay soils and granite bedrock give rise to incised ‘flashy’ rivers prone to rapid onset of spate
conditions. Further down the catchment the lower areas are dominated by their Devonian sandstone and
mudstone bedrock geology, which is overlain with deeper free‐draining loamy soils, and the river floodplains
which are covered in deep alluvial silts and clays and terrace deposits from rivers and sea.
In addition to mapping the river network and the hydrological properties of the soils in the catchment, we are also
able to characterise the pattern of water movement and accumulation across the catchment land surface using a
hydrological model called the Surface Flow Index developed by the University of Durham (Lane et al., 2009).
Through extensive ground‐truthing and stakeholder consultation we have been able to show that the Surface Flow
Index is highly effective at highlighting sections of the landscape where water is most likely to accumulate and
therefore where, in combination with the local hydrological characteristics of the soil, there is the greatest
propensity for the ground to be permanently or seasonally wet or water‐logged. It also shows us where, when the
soil is saturated or of low permeability, water is most likely to run‐off laterally across the surface and into the river
network.

Social statistics & demographics
Current Office for National Statistics (ONS) data indicate that the residential population of the Tamar Catchment
may be around 300,000. However, rather than being distributed evenly across the area, it is estimated that around
270,000 of these people reside in the urban areas of Plymouth (256,000) and Saltash (14,000) in the south of the
catchment.
In contrast, the remaining 1,700 km2 catchment has a population of just 30,000 (at an average density of 20/km2)
and the vast majority of this population resides in just three main towns; Holsworthy (2,256 residents), Launceston
(7,135 residents) and Tavistock (11,018 residents).
The Westcountry attracts around 11 million visitors per year, which results in large seasonal fluctuations in the
population of the catchment, and it is estimated that the number of tourism businesses in the region may be twice
the national average. Indeed, the contribution to the economy of the South West made by the tourism industry is
nearly as large as that made by manufacturing, and it generates twice the level of wealth created through
agricultural production.
Having said this, it has been estimated that agriculture does contribute significantly to the economy of the
Westcountry and that this may be over four times greater than the national average. This finding is supported by
social and economic data from ONS and the UK Census, which indicate that the economy in rural sections of the
Tamar Catchment is particularly dominated by the agriculture, forestry and fishing industries with approximately
8.4% of the working population employed in that sector (over five times the national average).
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The county of Devon has recently been voted as number one for quality of life in England by Country Life
magazine, but this overlooks the fact that average wages in the South West are significantly lower than the UK
average and there are large differences in earnings between the best and worst off areas.
This contrast in economic prosperity is highlighted by the Department of Communities and Local Government
English Indices of Deprivation 2010, which indicate that the Tamar Catchment includes some of the most socially‐
deprived communities in the south west and, indeed, across the entire UK.
Figure 1. Map showing the general morphology, main rivers and principal settlements of the Tamar Catchment. Some examples of
the of the most notable landmarks in the catchment are also shown, including (clockwise from the top); Upper Tamar Lake,
Cookworthy Forest, Roadford Lake, Dartmoor, Burrator Reservoir, Bovisand Bay, Plymouth Hoe, the Inny Valley, Bodmin Moor, the
River Kensey in Launceston and Higher New Bridge on the Tamar.
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Figure 2. Maps showing broad distribution of soil characteristics (major soil groups generalised from National Soil Resources
Institute, NSRI, Cranfield University) and the Surface Flow Index hydrological model (from the SCIMAP modelling framework
developed by University of Durham).

Figure 3. Maps showing the main population centres and the national Index of Deprivation ranks in the Tamar Catchment.
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Landuse & practice
The urban area of Plymouth, in the south of the Tamar Catchment, occupies around 8,000 Ha (4% of the
catchment area) while the three other main towns; Holsworthy, Launceston and Tavistock, occupy areas of 130,
450 and 500 Ha respectively. Aside from these there are also four significant lakes in the catchment; Upper Tamar
Lake (38 Ha), Lower Tamar Lake (15 Ha), Burrator Reservoir (52 Ha) and Roadford Lake (266 Ha), and, at the
southern end of the catchment, the landscape is dominated by the Tamar (3,000 Ha) and Yealm (200 Ha)
estuaries.
Overall, the farmed land in the Tamar Catchment, which totals 134,000 Ha (73% of the catchment area), is
comprised of around 18,400 Ha of land used for crops (cereals, vegetables and fodder crops), 16,192 Ha of
temporary grassland and 88,440 Ha of permanent grassland. The remainder of the rural landscape is comprised of
a variety of different semi‐natural and natural habitats, including woodland and upland habitats such as blanket
bog, heathland and mires (totalling around 50,000 Ha).
Data from the Agricultural Census 2000 and from the Rural Payments Agency indicate that there are
approximately 3,000 registered farm holdings in the Tamar Catchment and that, of these, around 800 are over 50
Ha in size. Data from the Agricultural Census 2000 also indicates how the farms in each area are divided according
to type. This data reveals that beef and sheep farms make up around 30% of farms in the catchment overall and
that dairy farms, which make up around 12% of farms overall, are far more prevalent in the northern part of the
catchment.
Figure 4. Maps showing the distribution and number of different farm types in the sub‐catchments of the Tamar Catchment (from
Agricultural Census 2000 and Rural Payments Agency) and the broad landuse across the catchment (RPA, 2012).
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Creating the Tamar Plan
The EC Water Framework Directive 2000
The condition of UK river waterbodies must improve to meet the quality standards set out in the Water
Framework Directive 2000 (WFD, 2000), a far‐reaching piece of European Community (EC) legislation that was
transposed into UK law in 2003. The WFD assessment process, which applies to lakes, rivers, transitional and
coastal waters, artificial and heavily modified waterbodies, and groundwater, has set more rigorous and higher
evaluation standards for the quality of our aquatic ecosystems.
The main objectives of the WFD are to prevent deterioration of the status of water‐bodies, and to protect,
enhance and restore them with the aim of achieving ‘good ecological status’, or ‘good ecological potential’ in the
case of heavily modified waterbodies. Similarly, groundwater bodies need to reach a good status as they are
required to maintain drinking water quality.
The Water Framework Directive delivery process essentially occurs in three phases: (1) waterbody condition
assessment to characterise ecological status, (2) investigations to diagnose the causes of degradation, and (3) a
programme of remedial catchment management interventions set out in a River Basin Management Plan (RBMP).
In addition to protecting and improving the ecological condition of aquatic ecosystems, the Water Framework
Directive has several further overarching aims that include;
 Promoting sustainable use of water as a natural resource
 Conserving habitats and species that depend directly on water
 Reducing or phasing out the release of pollutants that threaten the aquatic environment
 Contributing to mitigating the effects of floods and droughts
 Aiming to achieve at least good status for all water bodies by 2015 or, if certain exemption criteria are met,
then by an extended deadline of 2027.

The catchment partnership approach
In recent years it has been increasingly recognised that enhancing the delivery of ecosystem services that our
society depends on through better catchment management should not only the responsibility of the public sector,
but also the private and third sector.
Alongside this movement towards shared responsibility, there is also now a growing body of evidence that far
greater environmental improvements can be achieved if all of the groups actively involved in regulation, land
management, scientific research or wildlife conservation in a catchment area are drawn together with landowners
and other interest groups to form a catchment management partnership. An empowered catchment area
partnership comprised of diverse stakeholders and technical specialists from in and around a catchment, can be
responsible for coordinating the planning, funding and delivery of good ecological health for that river and its
catchment.
Only through taking this integrated stakeholder‐driven assessment of the catchment will we be able to develop a
comprehensive understanding of the challenges we face in the catchment and, following this, go on to develop a
strategic, targeted, balanced and therefore cost‐effective catchment management intervention plan.
In response to this increased understanding of the potential benefits of participatory catchment planning,
undertaken with local stakeholders and knowledge providers, in 2011 the Environment Minister Richard Benyon
MP announced that the UK Government was committed to adopting a more catchment‐based approach to
sharing information, working together and coordinating efforts to protect England’s water environment.
Following their announcement, DEFRA began working with the Environment Agency to explore improved ways of
engaging with people and organisations that could make a real difference to the health of our rivers, lakes and
streams. In the summer of 2011, they launched a new initiative to test the catchment partnership approach in ten
'pilot' catchments. Alongside these ten Environment Agency‐led pilots they also established fifteen further pilot
catchments that would be hosted by other organisations: the Tamar Catchment Pilot Project is one of these
initiatives.
17
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The Environment Agency has indicated that the aims and objectives of this new approach to catchment
engagement are to:
 Test approaches to improved engagement, information sharing and co‐ordination of action at a catchment
level to assess how we:
 Get more action at a local level, from across society and business, to protect and improve water;
 Build approaches that deliver multiple benefits
 Help trial approaches that will inform roll out of an approach to river basin management planning that will
underpin the development of second‐cycle planning of the River Basin Management Plans, under the Water
Framework Directive

The Rural Economics & Land Use Project (RELU)
The interdisciplinary RELU Programme, funded between 2004 and 2011, had the aim of harnessing the sciences
to help and promote sustainable rural development and advance understanding of the challenges caused by this
change today and in the future. Research was undertaken to inform policy and practice with choices on how to
manage the countryside and rural economies.
The findings of several RELU projects highlighted the need for more sustained and two‐way communication
with stakeholders about land management. The researchers have demonstrated that new “knowledge‐bases”
can be established that combine local knowledge with external expertise. The research has also identified a
number of techniques that enable stakeholders, who may start with different views and levels of understanding,
to redefine the issues collectively in a way that can, in turn, reveal innovative solutions with multiple benefits.
Perhaps the best example of this work is the ESRC‐funded RELU study, led by Laurie Smith from SOAS
University of London, which developed a new ‘catchment area partnership’ (CAP) approach for the delivery of
catchment management in England and Wales. Piloted in the Tamar and Thurne catchments, the project drew
on case studies of scientific and social accomplishments of innovative catchment programmes in the USA and
other European countries and examined how they could be adapted for use in the UK. The project established
clear guidance on how to: integrate scientific investigation with policy, governance and legal provisions; foster
decision‐making and implementation at the appropriate governance level to resolve conflicts; and share best
practice.
Several of the RELU research projects have characterised a positive feedback loop in participatory catchment
management planning whereby small initial changes initially yield a small benefit that, in turn, goes on to
encourage far bigger changes later in the process. The frequent result of this feedback is the building of local
capacity through levering in tangible new resources, including fresh commitments of time and external funding
and the supply of expertise.
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Adopting a participatory approach to integrated catchment planning
The Tamar Catchment Plan has adopted a stakeholder led ‘Ecosystem Services’ approach to catchment planning.
This has involved the host organisation working with stakeholders to identify areas within the catchment which
play, or have the potential to play, a particularly important role in the delivery of clean water and a range of other
benefits (services) to society.
Only when these areas have been identified is it then possible to identify groups within society who benefit from
the services they deliver and to create mechanisms through which these beneficiaries can contribute financially to
support or enhance their delivery. Where beneficiaries already make financial contributions, the aim must be to
ensure that these contributions are spent as cost effectively as possible to derive the greatest achievable
environmental outcomes.
From the start of the planning process, and throughout its course, the Tamar Plan has been developed by a
committed group of stakeholders actively contributing their knowledge, experience, data and information to the
process. These stakeholders have been supported in this endeavour by an independent facilitator and by technical
staff from the host organisation.

Establishment of Tamar Catchment Working Groups
Following an initial open meeting attended by 55 local stakeholders in March 2012 to launch the Tamar Plan
Initiative, 7 working groups (comprising 68 participants in total – see stakeholder list in Appendix 1 ) were
convened to examine the different elements that required consideration for the creation of the plan.
Each of these workgroups met three times during 2012 to work through a range of objectives as outlined below.

The Ecosystem Services Working Groups (1 – 5)
Following the initial discussions with the stakeholders it was agreed that five broad ecosystem services categories
would be examined by the Working Groups (1‐5);
 Water Quality: the provision of fresh, wholesome water into the aquatic environment for the benefit of
drinking water supply, recreational safety and the health of the wider environment.
 Water Quantity: The regulation of water movement in the landscape to ensure that a sufficiency of water (for
drinking water supply, pollutant dilution and ecological health) is maintained at times of low rainfall, and to
reduce the impacts of excess water movement during periods of high or intense rainfall (e.g. reducing the risk
or impacts of flooding).
 Space for Wildlife: the protection and enhancement of functional networks of natural habitat that support
healthy and stable wildlife populations and biodiversity at a landscape scale
 Carbon Sequestration: the sequestration from and release to the atmosphere of carbon dioxide and other
greenhouse gases
 Recreation, Leisure & Culture: the provision of accessible spaces for people to undertake recreation, leisure
and cultural activities and, in so doing, increase their health and wellbeing.
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The broad aims and objectives for each of the Working Groups were similar with attendees asked to:
1. Identify the infrastructural components or characteristics in the landscape of the catchment that they believed
could play a role in the delivery of the ecosystem service being discussed or which could play a significant role
in the regulation of its delivery;
2. Characterise the current distribution of these features in the catchment and to discuss the level to which they
were already delivering, or inhibiting the delivery of, the ecosystem service;
3. Define a series of interventions that could be delivered into the landscape to enhance the delivery of the
ecosystem service and to characterise areas where this delivery might be targeted to achieve the greatest
enhancement in the service for the least investment of resources.
This targeting of measures was to include consideration of factors affecting the suitability and/or feasibility of
delivery in a particular location based on cost‐benefit, appropriateness of delivery, the likelihood of successful
outcomes being achieved and the maintenance of balanced ecosystem service delivery.
4. Identify the current sources of funding that are available for the delivery of interventions for the enhancement
of the ecosystem service and discuss the potential for these resources to be re‐targeted to achieve greater
environmental benefits. Also to identify where current funding sources could be augmented through the
development of new funding mechanisms in the catchment.
This element very much encompasses the consideration of who the beneficiaries of the ecosystem service are,
where and how they experience the benefits, whether they already pay for the service in some way and who
could/should pay for it in the future.
Figure 5. Schematic illustrating the questions to be explored by the stakeholders during the development of the Tamar Catchment
Plan using an ecosystem approach.

Additional Working Groups (6‐7)
At the very commencement of the catchment planning process, the stakeholders were also of the opinion that, in
addition to undertaking ecosystem services mapping, a number of additional issues would require consideration if
the final plan was to be comprehensive, engaging and deliverable going forward. These additional issues included
the need to:
1. Develop a public engagement initiative targeting all age groups in the catchment to raise awareness of their
dependence on the catchment for their water resources and how they can take action to protect the resource.
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2. Develop and promote a market for local food in the catchment, which has the ability to support sustainable
land management practices capable of protecting water quality.
3. Review water treatment work infrastructure (sewage treatment works and ‘off‐line’ septic tanks) to assess the
pollution risk associated with these installations and put in place appropriate improvements where necessary.
To address these issues, two additional Working Groups were established. Working Group 6 would examine the
contributions made by location‐specific or point sources of contamination to the pollutant loads found in the
aquatic ecosystems of the Tamar Catchment.
Working Group 7 would be asked to examine the complex issue of how to involve and engage the wider public and
how to motivate them to value and protect the natural ecosystems in the catchment upon which they depend for
so many essential services.
Working Group 7 would also be asked to explore the potential for a local Tamar food market to be developed and
become an exemplar for sustainable land management and food production.
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Provision of fresh water (water quality)
Overview
The transfer of fresh water onto the land is one of the fundamental processes that sustain life on Earth and all of us
depend on the provision of fresh clean water to our rivers and streams every day – we drink it, we bathe in it and it
sustains other life on which we depend for food and wellbeing.
From the moment that rain falls on the land, and is either absorbed into the soil or begins to collect and run across
the surface, it becomes vulnerable to contamination from a wide variety of potential sources. If this fresh, clean
water does become contaminated as it moves through the landscape, then it will carry the pollutants it bears into
the drains, streams and rivers, where it ultimately collects, and carry them on towards the sea.
When contaminants find their way into our rivers and streams they can then, depending on the types of pollutant
responsible and their concentration in the water, exert a variety of significant negative impacts on both the health
of the aquatic ecosystem and on its ability to deliver several of the vital ecosystem services upon which we
depend.
There are three principal locations where degradation of the water quality in our rivers and streams can result in
the loss of ecosystem service provision and the subsequent deprivation of those who would normally benefit from
this provision;
 Within the aquatic ecosystems themselves, where reduced provision of fresh water can have a negative impact
on the ecological health of the waterbody, reducing the species richness, aesthetic quality and productivity of
the river and its surrounding habitats.
 At downstream locations in the river system, in the estuary or in the coastal waters where pollutants carried in
the water column can exert significant negative impacts not only on the health and productivity of these distal
ecosystems, but also on the health and safety of people working or undertaking recreation on (or in) the water.
 Where water is abstracted from rivers and reservoirs for provision as drinking water the presence of pollutants
in the water increases the risks and costs associated with its treatment to remove them prior to distribution.
Rain water is generally clean and fresh when it falls on the land and there are two principal and strongly interacting
factors that determine whether it will become contaminated at a particular location as it moves through the
landscape.
1. There are a number of human activities, land uses and management practices that, by their very nature,
increase the likelihood or risk that water contamination will occur.
2. The physical characteristics of the landscape that coincide in a particular location can inherently increase the
likelihood or risk that water contamination will occur. This innate risk may be independent of the activities
being undertaken on it, but it may also synergise with the threat posed by a particular activity, resulting in an
even greater risk that water contamination will occur.
There are a number of human activities that can result in water becoming contaminated. Typically, these activities
are split into those that release contamination from ‘point sources’ and those that produce it from ‘diffuse
sources’ across the landscape. Thus, there are three principal sources of water contamination in a river catchment:
point anthropogenic sources, point agricultural sources and diffuse agricultural sources.
 Point anthropogenic sources. A considerable fraction of the contaminants found in river water may be derived
from inputs from specific locations. These inputs include the deliberate or accidental discharge of sewage
effluent (which may or may not have been treated), the drainage systems in urban areas, the discharge from
roadside drains or releases from active or abandoned industrial sites (e.g. factories, mines, industrial units,
etc.). The principal contaminants present in sewage and drain effluent are nutrients, bacteria and other
chemical pollutants derived from human faeces, urine, food waste, detergents and industrial effluent that has
been discharged to the sewers or drainage system. Industrial discharges may also contain nutrients, but it is
also possible for them to contain toxic chemicals, metals and to affect the physical properties of the water
(temperature, pH, hardness, etc.).
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 Diffuse land‐based/rural sources. When large amounts of manure, slurry, chemical phosphorus‐containing
fertilisers or agrochemicals are applied to land and this coincides with significant rainfall it can lead to run‐off or
leaching from the soil and the subsequent transfer of contaminants into a watercourse. In addition, cultivation
of land in particular ways or the over disturbance of soil by livestock (poaching) can make fine sediment
available for mobilisation and subsequent transfer to drains and watercourses by water running over the
surface.
Other diffuse sources include the run‐off of pollutants from farm infrastructure such as dung heaps, slurry pits,
silage clamps, feed storage areas, uncovered yards and chemical preparation/storage areas. Animal access to
watercourses can also lead to the direct delivery of bacterial and organic compounds to the water and to their
re‐mobilisation following channel substrate disturbance. It should be noted that, while these agricultural
sources of pollution can often appear more like point sources, for the purposes of this plan they are included in
the diffuse land‐based/rural sources section.

Ecological condition of rivers: WFD status & reasons for failure
The principal set of evidence that we can use to assess the condition of the waterbodies in the Tamar Catchment is
their WFD classification. Water Framework Directive river condition assessments are currently undertaken by the
Environment Agency using methodologies agreed with the UK Technical Advisory Group (UKTAG).
For surface waters, such as rivers and lakes, the ‘overall status’ of a waterbody is comprised of an ecological and a
chemical component. The ecological status of a waterbody is primarily measured using a series of biological
parameters and is recorded on the scale high, good, moderate, poor and bad (with moderate or worse being
regarded as a failure). The different status classes used represent different degrees of disturbance to the various
indicators of ecological health being measured.
To determine a WFD classification the degree of disturbance to each quality element is assessed against a
‘reference value’ for that element. UKTAG recommends that reference conditions should reflect ‘a state in the
present or in the past corresponding to very low pressure, without the effects of major industrialisation,
urbanisation and intensification of agriculture’.
In broad terms, a classification of good ecological status is applied to natural water bodies that show only slight
variation from their undisturbed natural condition. Definitions of the ecological condition thresholds used in WFD
classification assessments are given in Figure 5A.
In addition to the biological characterisation of waterbody condition these classifications are also supported by
assessments of three additional components of the environment. Annex V of the WFD identifies these
components as ‘elements supporting the biology’ for surface waters:
• Morphology: physical structure of the river channel and riparian corridor
• Hydrology: flow regime and water levels
• Chemistry: including general water quality (physico‐chemistry) and chemical pollutants
The schematic shown in Figure 5B shows how Overall WFD status is determined. Once each of the individual
elements has been assessed the lowest classification recorded for any of the parameters will form the final WFD
classification for that waterbody (this classification method is often referred to as ‘one out, all out’).
The WFD classification method for the assessment of biological parameters is made more robust and allows
comparisons to be made across the whole country because, for each measure in each waterbody, the
Environmental Quality Standard (EQS) is calculated by comparing the recorded biological assemblage with that
predicted to occur in an ecosystem of that type. These predictions are generated in various ways, but are
essentially derived from model data from reference sites.
It should be noted that in circumstances where limited resources are available for monitoring and this prohibits the
assessment of all parameters, it is assumed that only the indicators considered to be the most sensitive are
assessed and these form the final classification. The inference from this approach is that any other biological
parameters not measured will be in the same or better condition.
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Figure 6. Schematic summarising the component indicators used to derive waterbody classifications for WFD (A) and summary of
method for setting ecological condition thresholds (B).

Examination of the overall WFD status for each waterbody in the Tamar Catchment (shown in Figure 7) reveals
that there are many (68 out of 100) that are failing to meet ‘Good Ecological Status’ and that several, in parts of
the Inny and Upper Tamar sub‐catchments, are regarded as being more significantly degraded, having been given
individual WFD element classifications of ‘poor status’ (12 waterbodies).
The sub‐classifications for several waterbodies, such as in the Inny, Upper Tamar and Lower Tavy sub‐catchments,
indicate that several of their failures are caused by failure to meet the WFD standard for phosphate. These
phosphate failures also appear to be manifested in the biological classifications of these waterbodies, especially
for parameters such as diatoms, which are particularly sensitive to elevated phosphate concentrations.
In addition, there are several waterbodies, particularly in the Upper Tamar sub‐catchment that are failing WFD for
fish. The complete classifications of these waterbodies show that several of these biological failures are potentially
underpinned by chemical failures and examination of the Environment Agency’s Reasons for Failure Database
(data not shown) confirms that they are likely to be the result of phosphate pollution and sedimentation impacts.
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Figure 7. Maps showing Water Framework Directive Overall Status and a selection of sub‐classifications: chemical, diatom
(phytobenthos), fish, invertebrate and soluble reactive phosphate status.
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Figure 7. Continued.

Recreational & commercial use in the estuary and coastal waters
In additional to the localised impacts that poor water quality can have on the ecological health of our rivers and
streams, pollutants from a variety of sources in a catchment can also have significant negative impacts on the
condition, the productivity and the safety of environments far downstream in the river estuaries and coastal
waters.
With its highly valued assemblages of wildlife, iconic landscapes and numerous important heritage sites, the
Tamar Estuary and the surrounding coastal areas are recognised nationally and internationally as some of the
most important in the British Isles. As a result of these highly valued characteristics, many areas of the estuary and
coastal waters are now designated (and therefore protected by law) as sites of high natural and/or historic
importance. The Tamar and Yelm Estuaries are both designated as Sites of Special Scientific Interest (SSSI) and
internationally designated as a Special Areas of Conservation (SAC) under the terms of the EC Habitats Directive.
The upper areas of the Tamar Estuary are also internationally designated as Special Protection Areas under the
terms of the EC Birds Directive.
However, in addition to its importance for wildlife, landscape and heritage, the natural environments of the Tamar
estuary and the surrounding coastal waters also provide local people and visitors with enormous opportunities to
undertake recreational activities and, for many thousands of people, much needed employment.
With so many natural, cultural, social and economic services depending on them, the input of river water carrying
damaging or dangerous contaminants into the sensitive natural ecosystems of the Tamar Estuary can have severe
consequences for their condition and their ability to deliver these services:
 Microbial and chemical contamination can reduce the safety of the estuarine and coastal waters for
recreational and commercial use (bathing, fishing, boating etc.),
 Inputs of nutrients (phosphorus and nitrogen‐containing compounds) can damage the ecology or the estuarine
ecosystem and generate blooms of potentially damaging or dangerous algae.
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 Large quantities of sediment or silt accumulating in the channels of the estuary can have the potential to both
inhibit commercial and recreational activities in the estuary and exert significant impacts on the ecological
health and biological productivity of the coastal and estuarine aquatic ecosystems.
The microbial standards for water quality at beaches and inland bathing sites, which have been designated as
bathing waters because they attract large numbers of bathers, are set by the Bathing Water Directive (2006).
DEFRA are required to report annually on the water quality results from all designated bathing waters and, if a
bathing water does not meet the minimum standards set by the Directive, the Environment Agency investigates
the sources of pollution and recommends remedial measures.
In 2015 the Bathing Water Directive will be revised to introduce even higher minimum standards and to ensure
that public information about water quality is made available at all designated bathing waters.
The locations and condition (in 2012) of the designated bathing waters found in and around the Tamar Catchment
are shown in the map. This shows that while the ecological condition of the Tamar Estuary is degraded (classified
under WFD at ‘moderate’ status) the bathing waters vary considerably in their compliance with the bathing water
standards. Two bathing waters; Plymouth Hoe West and Plymouth Hoe East failed to meet both the mandatory
‘imperative standard’ and the guideline or ‘desirable’ standard. Wembury, Bovisand and Kingsand only meet the
mandatory ‘imperative standard’, while the remainder also meet the guideline or ‘desirable’ standard. Whether
these bathing waters continue to be compliant under the new standards remains to be seen.
It is of great importance that the reasons for these WFD and Bathing Water failures are carefully determined.
Often there is an assumption that they are the result of discharges from sewage treatment works or
combined sewer overflows, but this may not be the case. As we will explore in the following sections, South
West Water, the Environment Agency and Plymouth City Council have made significant efforts over recent
years to reduce the impact of point source pollution sources on the ecological health and recreational safety
of the estuarine and coastal waters around Plymouth. Furthermore, there is considerable evidence that, at
certain times, the pollutants causing these problems may be coming from diffuse or agricultural point sources
higher in the catchment. Further investigation is required to ensure the sources are correctly apportioned.
Figure 8. Map showing the locations of the designated bathing waters around the coastal areas of the Tamar Catchment and the
current status of the transitional (estuary) and coastal WFD waterbodies.
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Provision of drinking water: DrWPAs
Another vital benefit derived from the water resources of the Tamar Catchment is that they are used for the
provision of drinking water for almost all of the catchments 256,000 residents and many other people who live
outside the immediate vicinity of the catchment: what is referred to as the Roadford Strategic Supply Area. In
addition to its provision to residential customers, drinking water produced in the catchment is also supplied to
many commercial and industrial users in the catchment.
An important single source in the Drinking Water Supply area is Roadford Reservoir on the River Wolf, a tributary
of the River Tamar. Water is abstracted directly from Roadford to support supplies to central and North Devon
and the water from the reservoir is also used to augment the flow in the River Tamar for abstraction downstream
at Gunnislake for treatment and supply in Plymouth and the surrounding area. Water abstracted from the River
Tamar can also be transferred eastwards to augment drinking water supply in the Torbay and South Hams areas.
In addition to these drinking water supplies, water can also abstracted directly from Upper Tamar Lake for supply
to residents along the North Cornwall coast; from the Lopwell intake at the tidal limit of the River Tavy and from
Burrator Reservoir on the River Meavy. Abstractions from the Withey Brook on the River Lynher near Bastreet are
also used to support supplies to East Cornwall.
Figure 9. Map showing the principle South West Water abstraction locations in the Tamar Catchment, the locations of the water
treatment works and the current direction of water movement around the wider Roadford Drinking Water Supply Area. Map
adapted from the SWW Water Resources Plan 2010‐2035 (http://www.southwestwater.co.uk/index.cfm?articleid=1556).
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Targets for the acceptable levels of pollutants in raw water intended for treatment and supply as drinking water
are set out in the European Commission’s Directive on the Quality Required of Surface Water Intended for the
Abstraction of Drinking Water 1975 (75/440/EEC) and, more recently, in the EC Water Framework Directive 2000
(2000/60/EC).
While for most pollutants there is no inevitable link between the quality of raw and treated water, the level of
contamination in raw water is directly linked to the diversity, intensity and cost of the treatments required for it to
meet the required drinking water standard. Perhaps the best example of this is the impact of high sediment loads
in the raw water abstracted for treatment, which can lead to significantly higher levels of sludge that require
management and disposal once extracted at the treatment works.
Furthermore, there are certain pollutants or physical characteristics that, when they occur in the raw water, can
severely affect the efficiency of the treatment process. When this occurs, or when the water treatment process
does not take account of a specific pollutant or group of pollutants, there can be a considerable risk that the
treated water may fail to reach the drinking water standards required at the point of consumption without the
addition of even greater levels of water treatment being required.
As described previously, the WFD (2000) primarily sets targets above which it is expected that the ecological
condition of a watercourse would be degraded. In addition to this, however, Article 7 of the WFD also stipulates ,
for ‘waters used for the abstraction of drinking water’, that waterbodies should be protected to avoid any
deterioration in water quality such that the level of purification treatment required in the production of drinking
water is reduced.
To reflect this ‘no deterioration’ requirement, Article 7 also stipulates that every waterbody used for the
abstraction of water for human consumption (over 10 m3 per day) should be designated as a statutory Drinking
Water Protected Areas (DrWPAs). In the Tamar Catchment there are 5 DrWPAs: the Lower Tamar waterbody
around Gunnislake, the Lower Tavy, Burrator Reservoir, Roadford Reservoir and Upper Tamar Lake.
In addition to the statutory designation of the DrWPAs, the catchment area above each DrWPA has also been
given the non‐statutory designation of Drinking Water Safeguard Zone (DrWSZ). Each DrWSZ is required to have
an action plan prepared, which sets out the approach required to remediate any water quality impacts being
exerted on the DrWPA downstream.
Recent SWW and Environment Agency data indicate that, while the raw water abstracted directly from Burrator
and Roadford Reservoirs is largely of good quality, the poorer quality of the raw water abstracted from the river
sources in the catchment does put additional pressure (risk and costs of treatment) on the drinking water
treatment processes undertaken at the various water works in the catchment.
An example of this can be seen in some recent data from South West Water, which appears to show that the
increased turbidity of raw water from the river sources used to supply the Crownhill WTWs in the summer months
results in a significant increase in the operating costs associated with the treatment of the water during this period
(data not shown).
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Point sources of pollution
Current contribution – point sources
Given that the degradation of water quality in the Tamar Catchment is the result of its contamination by a wide
array or different pollutants in different locations, and that these pollutants can each be derived from a number of
different sources, the stakeholders felt that it was vital to explore the contribution that different sources of
contamination make to the pollution load in different sections of the catchment.
The Location Specific (or Point Source) Working Group was convened to examine the contribution of point sources
of pollution to the water quality issues recorded in the Tamar Catchment.
There is a wide array of pollutants that can be derived from point sources including: faecal bacteria, viruses and
parasites (e.g. cryptosporidium); nitrogen‐ and phosphorus containing nutrients; metals and minerals, and a host
of toxic or damaging chemicals from both industrial and domestic processes. These different pollutants vary
considerably in the mechanisms via which they exert an impact on the health and functioning of the ecosystems in
a catchment and, due to their different behaviour in the environment, they also vary considerably both in how long
they exert their impact and where it is felt.
There are many situations when the source of a pollutant can easily be identified, but often, when the impact on
the ecosystem is recorded further downstream, the source can be much more difficult to identify. To determine
the sources of a pollutant in a river catchment it is therefore often necessary to undertake a ‘source
apportionment’ assessment. This can involve the use of predictive mathematical or spatial models or the use of
strategic monitoring techniques to ‘trace’ the source back to its origin in the landscape.
To derive an initial overview of the point source pollution issue in the Tamar Catchment, the Working Group asked
Dr Tobias Krueger from the University of East Anglia to undertake a source apportionment study of the Upper
Tamar Catchment using his social‐participatory Export Coefficient Model – ECM+. This highly regarded model,
which has been reviewed by scientific peers, the DEFRA Water Policy Group and by many local stakeholders in the
Tamar, has repeatedly shown itself to be an engaging and powerful tool for facilitating rural land management
planning through stakeholder participation.
The ECM+ model has been designed to predict the quantity and sources of nutrients (nitrogen‐ and phosphorus‐
containing compounds), faecal indicator organisms and fine sediment being lost to the rivers across the Upper
Tamar Catchment. In addition, the ECM+ model also has the ability to estimate the reduction in these pollutants
that could be achieved through the delivery of enhanced sewage treatment processes and on‐farm mitigation
measures in the catchment.
The model outputs for nutrients (nitrogen‐ and phosphorus‐containing compounds) are shown in Figure 10 and
clearly indicate that the levels of nutrient contamination vary significantly across the catchment and that in
different rivers the sources that contribute to the nutrient load in the river also vary considerably.
The Working Group felt that this was a very important finding, as it showed that, in addition to the
agricultural sources of nutrient pollution occurring in many sections of the catchment, there are also a
number of point sources making significant contributions to the pollutant load in other areas. The Group felt
that, having established this, it mandated the consideration of these additional sources in the design and
delivery of the strategic plan for the catchment.
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Figure 10. Map showing outputs from the ECM+ model developed by the University of East Anglia. The model has been used to
investigate the levels of nutrient enrichment (nitrogen‐ and phosphorus‐containing compounds) in the rivers and streams of the
Upper Tamar Catchment and to predict the contribution of various different pollution sources that can contribute nutrients to the
pollution load found in the rivers at different locations. The map also shows the SWW and EA‐identified list of STW and CSOs with
known ‘issues’ and for which interventions are already underway (numbers show the population supported by each of these STWs).
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Measures – STW‐derived pollution
The pollutant levels in the sewage effluent discharged from sewage treatment works (STWs) and the numbers of
discharges that can be made from combined sewer overflows (CSOs) are closely regulated and must not exceed
the levels stipulated on the discharge consent licence held for each discharge location.
Careful monitoring is undertaken to ensure that the terms of the licences are not breached, but there may be
instances where certain pollutants are not included on the licence (and are therefore not regulated), where the
consented levels are not stringent enough to fully protect the environment or where the levels are, perhaps due to
inadequate treatment processes, at risk of being breached, that require particular attention.
The Working Group acknowledged that significant efforts had been made to address this potential source of
pollution through initiatives such as South West Water’s Clean Sweep and the Plymouth Urban Diffuse
Pollution Project (see information boxes below). However, they also felt strongly that further work should be
undertaken to ensure that sewage treatment effluent did not continue to make significant contributions to
the ecological damage and health concerns evidently occurring in the catchment in certain locations as a
result of nutrient and microbial pollution.
Further discussion with the representatives from the water company (South West Water) and the Environment
Agency, who attended the Location Specific (or Point Source) Working Group, in fact revealed that a significant
body of work is already underway to assess the threat posed by their sewage treatment infrastructure to the
health of the aquatic ecosystems in the Tamar Catchment.
An initial outcome from this work is the recent identification of 8 STWs and CSOs (also shown in Figure 10) where,
because of the condition of the works, the quality of the discharged effluent or the works treatment capacity,
additional investment may be required in the coming years. Having been identified as potentially causing
problems, these STWs now have ‘action plans’, which set out the type of mitigation necessary, the timeframe for
remediation and the scale of the investment required.
In general terms, if a STWs is found to discharging significant levels of nutrients (e.g. phosphate) or microbes into
the watercourse, and the aquatic ecosystem is shown to be being damaged as a result, then there are number of
measures that can be implemented to mitigate the problem.
1. Highly efficient chemical or biological processes can be implemented at the STWs to remove (strip) phosphates
and nitrates from the sewage effluent discharged to watercourses (~75% recovery achievable). The extracted
nutrients can then be disposed of (landfill or incineration) or recycled for use in the production of fertilisers. The
cost of installing a phosphate stripping plant at a STWs depends on the size of the works, but it can be a
significant investment in terms of both capital outlay and operating costs. It should be noted that South West
Water currently manage around 620 STWs across the South West and, to date, only 5 have been required to
have phosphate restrictions by the Environment Agency.
2. Addition of further ‘tertiary’ treatment processes, such as disinfection may be required to remove high levels of
bacteria from the sewage effluent discharged. Having said this, the actual levels of bacteria being discharged
from many STWs and the frequency of untreated effluent discharges from CSOs are still poorly understood and
it may be that increased sewage storage or treatment capacity at the STWs may be the only way to reduce
these problems, which will have significant cost implications for the water company.
3. The water company were keen to emphasise that citizens should be empowered to contribute to this
discussion, rather than it just being a dialogue between the water company and the regulator. They felt that
more liaison between local stakeholders and the water company and more pro‐active intervention to
remediate problems would deliver better outcomes in protecting the environment.
4. Reduced use of industrial and domestic cleaning products, such as dishwashing detergents, which contain high
levels of chemicals such as phosphates, can reduce the load placed on the STWs.
5. Perhaps the final solution would be the imposition of more stringent regulation enacted through the
adjustment of the types and quantities of pollutants permitted to be discharged to a receiving watercourse.
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Clean Sweep – South West Water
Started in 1992, Clean Sweep is South West Water's £2 billion project to transform the South West Region’s
bathing waters and sewerage network. Clean Sweep is the largest Environmental Programme of its kind in
Europe.
As a result of Clean Sweep, 250 crude sewage outfalls have been closed and 140 investment projects have been
completed. The incredible success of the programme was evident in 2006, when for the first time all 144 bathing
sites in South West Water's region achieved 100% compliance with the EU mandatory standard.
The 2007 Good Beach Guide, published by the Marine Conservation Society (MCS), states "the South West is the
top performing region in this year's guide" and recommends over 80% of beaches in South West Water's
operating region.
Through the Clean Sweep initiative South West Water has undertaken work on all of the bathing waters
associated with the Tamar Catchment, with an investment of £63 million specifically made to improve the
beaches around Plymouth.

The Plymouth Urban Diffuse Pollution Project
Clean, safe bathing and river waters are an important resource in Plymouth, supporting the economy and
promoting a better quality of life for local people. However, pollution from households and business premises
continue to threaten water quality in and around the city. With more stringent standards for bathing water
quality being introduced there is now a critical need for improvements to be made.
A new partnership between the Environment Agency, Plymouth City Council and South West Water is now
working to improve local water quality, particularly focusing on Plymouth’s East and West Hoe bathing waters.
Officers from the Environment Agency and local contractors Glanville Environmental are currently working
together to identify sources of pollution and have already found around 80 pollution issues since January 2012.
Sampling has indicated that many storm drains and watercourses are polluted with bacteria from sewage and
foul water. The sources of this pollution are varied, but many pollution issues are the result of bad plumbing that
can be quickly and cheaply fixed by home and business owners. These include kitchen sinks and washing
machines that are ‘misconnected’ directly into watercourses or storm drains that flow into local watercourses. In
other instances the foul waste from a property has been found going into a local stream, making it unsafe for
recreational use.
Extensions to domestic properties are also a common cause of misconnections across the city. Plymouth City
Council is helping to enforce building regulations issues that are causing nuisance or pollution through
inadequate drainage. They are also working with the Environment Agency to ensure building regulation
inspections identify potential drainage issues to reduce future pollution incidents.
At the same time South West Water are working with the Environment Agency to review the operation of their
own assets, improve the accuracy of their sewer records and take part in joint visits to resolve issues that could
impact on water quality.
Adapted from the Plymouth Urban Diffuse Pollution Project Review (www.glanvilleenvironmental.com/Project_Overview_May_2012.pdf)
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Measures – septic tank‐derived pollution
In addition to the Location Specific (or Point Source) Working Group discussion around the contribution of STW‐
derived effluent, significant consideration was given to the evidence that poorly functioning septic tanks could be
contributing significantly to the pollutant load in the rivers.
The ECM+ model indicates that septic tanks make a consistent, but relatively small contribution across the
catchment as a whole. However, despite this finding, there have been a number of recent studies undertaken in
catchments across the country which do indicate that septic tanks can make a significant pollutant contribution,
especially in small streams where the dilution of effluent is relatively much lower (Jarvie et al., 2008; May et al.,
2010; Withers et al., 2011).
In light of this, the Group felt that the potential contribution of septic tanks to the pollutant load at a local
level and the ecological damage that may result should not be overlooked, especially in such a large and rural
catchment area. The Group also felt that further, more detailed assessment of the local impacts of septic
tanks should be undertaken in the Tamar Catchment, as they could be making a significant contribution to
ecological degradation or impacting the quality of the environment in certain situations.
British Water, the corporate membership association for the water industry in the UK, has published a series of
guidance documents to help people with septic tanks minimise the risk of their system causing pollution of a
watercourse. The ‘best practice’ advice and guidance they offer includes:
 Identify where your septic tank discharges, whether it has a soakaway fitted and keep a record of its
maintenance, location, type, age and size.
 Ensure that your septic tank is regularly serviced and checked to ensure that it and the soakaway are working
correctly and ensure that it is emptied regularly to ensure that it does not overflow.
 Monitor your water usage and avoid the connection of your rainwater drainage system to your septic tank to
prevent it from over‐filling and untreated sewage effluent being washed through the system.
 Use products that are recommended as ‘suitable for septic tanks’. Many household cleaning products, such as
disinfectants, bleaches and drain cleaner will stop the important bacterial processes within your tank that help
it to run effectively and efficiently.
 Use products that are low in phosphates and do not pour solvents, pesticides, medicines and paint down your
drain as these chemicals may not be removed from the effluent by a septic tank.
 Do not dispose of fabrics, sanitary waste, nappies or kitchen towels into your wastewater system as they can
cause blockages and do not break down easily in the tank. Also, avoid pouring oil, grease and fat down your
drains as they do not break down in small systems and can cause blockages.

Measures – industry‐derived pollution
The final issues considered by the Location Specific (or Point Source) Working Group was the potential impact of
industrial discharges on water quality in the catchment. There are a number of active industrial sites in the Tamar
catchment which make consented discharges to the aquatic environment and there are many historic sites, such
as mines, which despite having been inactive for many years, continue to release contamination into the rivers and
streams of the Tamar Catchment.
The Environment Agency is responsible for the regulation of industrial discharges (processes described in detail in
Appendix 3) and they have also identified all of the waterbodies in the Tamar Catchment that are thought to be
impacted by the discharges from abandoned industrial, quarrying and mining activities (in their Reasons for WFD
Failure Database). The locations of these waterbodies and the locations of permits for the consented discharge of
non‐sewage related effluents are shown in Figure 11.
The group felt that it was important to take the contributions from these sites into account when assessing the
pollutant loads in the catchment, despite the fact that, beyond regulation of those with active discharge consent
licences, there was little that could be done to remediate the problems. Having said this, there a number of
research and regulatory bodies (including the University of Plymouth, the Environment Agency and several local
authorities), who are currently examining the impact of our mining and industrial heritage in the South West of
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England on the water quality in our watercourses. Several of these key groups have been engaged through the
Tamar Catchment Planning process and work is underway to collate and present the existing data on their
locations and impacts in the catchment.
Figure 11. Maps showing waterbodies identified by the Environment Agency as being impacted by discharges from abandoned
mining activities (left) and the locations of non‐sewage discharge consents (right).

Funding – point‐sources
At present, any active point discharge of effluent to a watercourse requires the individual or organisation to hold a
valid Environment Agency permit. It is an offence to cause or knowingly permit a water discharge activity or
groundwater activity unless you are complying with an environmental permit or exemption. The Environment
Agency can issue permits for certain water discharge activities which will contain conditions which must be
complied with. Failure to do so can result in enforcement action being taken. The Environment Agency works with
good performers so they continue to deliver effective environmental protection and improvement, but takes
action against unacceptable performance.
The responsibility for complying with a discharge‐consent falls to the individual or organisation holding the permit.
Having said this, an organisation may be acting on behalf of its customers and the actual cost of a measure to
ensure compliance with the permit may eventually fall to them.
One example of a company acting in this way is the heavily scrutinised method adopted by water companies, such
as South West Water, to the delivery of capital investment at their waste water treatment works. Before they can
make any capital investments in their infrastructure, South West Water must submit a business plan during their 5
yearly Asset Management Planning (AMP) process. Each proposal submitted during the AMP process is scrutinised
by Ofwat, the regulator of the water industry, to ensure that it is a necessary and beneficial investment for the
water company’s customers.
The funding sources available for point sources of pollution without current discharge permits, such as legacy
discharges from historic activities, remain unclear. There are examples of remedial works being undertaken to
mitigate the impacts of these discharges, but further investigation is required to determine the details of what has
been achieved in the Tamar Catchment.
35

The Tamar Plan
Diffuse sources of pollution
Current contribution – diffuse sources
Having characterised the contribution of point sources to the pollutant load recorded in the various sections of the
Tamar Catchment, it was then possible to attribute the remaining fraction of this load to diffuse land‐based
sources across the catchment.
The Water Quality Working Group was convened to consider the issue of diffuse pollution in the Tamar
Catchment.
The ECM+ model clearly indicates that in many sections of the catchment the nutrient enrichment that is
degrading the ecological condition of the rivers and lakes is largely derived from agricultural sources. In addition to
the findings of ECM+ model, the WFD Classification, the WFD Reasons for Failure database and data from South
West Water all indicate that there are a number of pollution pressures derived from land management and
agricultural sources that are making significant contributions to the degradation of water quality in the Tamar
Catchment.
The data and evidence collected clearly indicates that two pollutants in particular appear to be largely derived
from agricultural activities in the Tamar Catchment; sediment and pesticides, and that they may be having
significant impacts on the ecological health of the rivers and increasing the risks and costs associated with the
drinking water treatment process. Some examples of potential sediment sources are shown in Figure 12.
In addition, it also appears that, in some locations, a fraction of the microbial pollution, which poses a health risk to
recreational users of the aquatic environments of the catchment, is also derived from agricultural sources.
Figure 12. Examples of fine sediment sources found in catchments. (A) Mobilisation of soil on the land surface following rutting and
compaction during the late harvest of Maize. (B) Enhanced erosion of river channel and bank due to unrestricted access of livestock
to the river. (C) Erosion of soil following strip grazing and poaching of field by livestock. (D) Mobilisation of sediment from road
surface following industrial activity.
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Measures – diffuse pollution
Over the last 10‐15 years a comprehensive suite of land management advice and on‐farm measures has been
developed to minimise loss of pollutants from farms while maximising efficiency to increase yields and save costs.
Some of the most common of the so‐called Best Farming Practices (BFPs) that are now recommended to farmers,
and which are now being delivered on farms across the Westcountry through initiatives such as Catchment
Sensitive Farming, South West Water’s Upstream Thinking Project and by a wide variety of other advice giving
organisations, are illustrated in Figures 13 and 14.
These BFPs were critically assessed by a group of academics, funded by DEFRA, to produce a peer‐reviewed and
published manuscript, which describes the effectiveness of the BFP measures for the reduction of diffuse
agricultural pollution (Cuttle et al 2007). Now, in 2012, there are over 80 on‐farm measures set out in the DEFRA
User Manual and the approach defined in the original project has been used as a framework to underpin the
Natural England Catchment Sensitive Farming Initiative (discussed below).
In addition, as part of a national drive to gather evidence that catchment management can have a significant
positive impact on raw water quality, DEFRA are currently funding a £5 million Demonstration Test Catchment
(DTC) Project. The aim of the DTC Project is to evaluate the effectiveness of on‐farm measures to improve water
quality when their delivery is scaled‐up to real‐life, whole sub‐catchment situations.

DEFRA Demonstration Test Catchments in the Tamar
ADAS has recently aligned with the Westcountry Rivers Trust and South West Water to adopt the River Tamar
as an official satellite to one of the sentinel demonstration Test Catchments (DTC) ‐ the Hampshire Avon.
The expansion is supported by DEFRA and provides an excellent opportunity to assess the water quality and
freshwater ecological responses to mitigation strategies funded by South West Water through the Payment for
Ecosystem Services (PES) scheme Upstream Thinking being implemented in the Tamar Catchment by
Westcountry Rivers Trust.
The DEFRA DTC consortium is undertaking a detailed monitoring programme on the Caudworthy Water, a
short (~3.5 km) tributary of the River Ottery in the Tamar catchment, before and after the Westcountry Rivers
Trust have delivered a comprehensive farm investment programme funded through the Upstream Thinking
Project.
The DTC are studying the entire ecology of the river in detail, monitoring the chemistry of the water at very fine
temporal resolution and performing sediment source apportionment using fluorescence and stable isotope
analysis techniques. They are also monitoring a similar sub‐catchment adjacent to the Caudworthy Water in the
River Neet catchment as a spatial control where no significant farm infrastructure investments are being
undertaken.
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Figure 13. Illustration showing some practices that can pose a threat to water quality (left side) and a wide array of Best Farming
Practices (BFPs) (right side) which can minimize loss of pollutants to watercourses as a result of agricultural activity. Real examples
of these in farm measures are shown in Figure 14.
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Figure 14. Actual examples of Best Farming Practices (BFPs) that can minimize loss of pollutants to watercourses as a result of
agricultural activity.
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During the development of the on‐farm intervention toolbox there were a number of key design considerations
taken into account, which allow a farm advisor to correctly tailor and target their application:‐
Mechanism of action. It is important to understand the mechanism via which the intervention will reduce
pollution. Often this will require the presentation of evidence that it is the farming practice which is actually
causing pollution before intervention is undertaken.
Applicability. Each measure must have the farming systems, regions, soils and crops to which it can be applied
clearly defined. Farm advisors must recommend interventions that are suitable for the situation found on a farm.
Feasibility. The ease with which the measure can be implemented and any potential physical or social barriers to
its uptake or effectiveness must be identified. Careful consideration must be given to measures that have impacts
on other farming practices.
Costs and benefits. The cost of implementing, operating and maintaining the measure must be clearly
understood. The potential practical and financial benefits to the farmer of implementing the measure must also be
estimated as it is vital for encouraging uptake of the measures. In some circumstances, for example where the cost
is high or the measure will result in a loss of income to the farmer; there will be a need for the farmer or farm
advisor to find additional funding from incentive or capital grant schemes.
Strategically targeted. The measures need to be delivered into situations where they are most likely to have the
desired water quality outcome. By ensuring that the right intervention is targeted onto the most suitable and
appropriate parcel of land, the likelihood that the most cost‐effective use of the investment has been made – i.e.
the greatest possible ecosystem service improvement has been delivered for the resources deployed.

Targeting measures – diffuse pollution
The Water Quality Working Group identified that there are a number of land management practices which, by
their very nature, can pose a threat to the water quality in our rivers and streams, irrespective of the situation in
which they are undertaken. The Group agreed that it is therefore vital that good land management practices are
promoted across the entire catchment to minimise the risk of pollution posed by these activities.
Having said this, the Group also acknowledged that there are occasions when, due to the physical characteristics
of the location or a sudden change in the weather, any land management practice, irrespective of whether it is
inherently risky, and despite best practice being observed, can still result in the generation of pollution.
The overarching aim of this catchment management plan is to target the delivery of advice and land management
interventions into the areas in the catchment where they will deliver the greatest protection to the water
environment. In light of this, while the importance of good farming practices being undertaken everywhere was
recognised, the Group also felt that it was important to identify areas of the catchment where the risk of pollution
is innately higher; irrespective of the management practices being adopted on it.
On this high priority land, because of its inherent character, there is the greatest likelihood of water quality being
degraded and for the ecosystem services dependent on the provision of fresh water to be compromised. In
addition, because these areas of land are of particular importance in maintaining the provision of fresh clean
water, they are also the areas where the greatest environmental benefits could be realised for the minimum
investment. Once identified, they should therefore be prioritised to receive advice and interventions that reduce
the likelihood of pollution occurring, while still promoting and supporting sustainable agricultural production.
Through discussion and assessment of the available evidence, the Water Quality Working Group developed a
series of simple rules that would allow these ‘high importance’ or ‘high risk’ sections of the catchment to be
identified.
 Natural habitats, such as woodlands or wetlands, already play a key role in the purification of water and should
be maintained in such a way as to ensure they continue to do so. As our assessment is looking for new
locations where additional interventions may be targeted to enhance ecosystem service delivery, natural
habitats were removed from the analysis.
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 Agricultural land poses a higher risk to water quality than natural habitats do. While all agricultural land can, if
not well managed or if farmed too intensively, generate pollution, cultivated land, such as arable or rotational
grassland, represents an inherently greater pollution risk than permanent grassland.
 Agricultural fields with direct connectivity to a watercourse are more likely to represent a risk to water quality
than fields without watercourse frontage.
 Fields with moderate or steep slopes within or across them are more likely to have water moving laterally
across their surface or through the soil, and are therefore more likely to have pollutants mobilised from them.
 Soils with high run‐off potential, such as those dominated by clay or peat, or with high leaching potential, such
as shallow sandy‐ or loam‐based soils, are more likely to have pollutants mobilised from their surface or down
through them. (N.B. This run‐off/leaching may be exacerbated by field drainage).
 Land with a propensity to accumulate water (i.e. naturally wet) and to therefore generate lateral movement of
water over the surface, generates an elevated risk of pollutant mobilisation and also represents an excellent
opportunity to deliver interventions that enhance the purification of water.
 Urban areas are identified as significant contributors of diffuse pollution, but are excluded from this
assessment as they require a different set of interventions that can be tailored and targeted using a different
approach within the urban landscape. Targeting the delivery of measures to mitigate urban pollution (e.g.
sustainable drainage systems – SuDS) should be considered separately.
To create a strategic map of where these different landscape features coincide, each was mapped and classified
according to their importance for the protection of (and thus also their potential to have a negative impact on)
water quality, before they were overlaid.
Areas where these characteristics coincide are regarded as being of increasingly high importance for targeting the
protection of water quality and the final prioritisation map (shown in Figure 15) indicates where an integrated
programme of land management interventions, on‐farm infrastructure improvements and best farming practice
advice could be targeted to provide the greatest level of protection to water quality in the Tamar catchment.
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Figure 15. A strategic targeting or prioritisation map of where the different landscape features thought to be indicative of increased
risk to water quality (i.e. land areas that play a key role in the provision of fresh water from the ecosystem). Each of the indicative
characteristics was mapped and classified according to their importance for the protection of (and thus also their potential have a
negative impact on) water quality, before they were overlaid to identify the most important areas.
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Funding – diffuse pollution
At present there are two principal sources of funding designed specifically to deliver catchment‐scale
improvements in water quality in the Tamar Catchment through the delivery of land management advice and on‐
farm measures: Catchment Sensitive Farming and the water company funded Upstream Thinking Initiative.
In addition to these initiatives, the Environment Agency, Natural England, the Forestry Commission and a number
of other non‐governmental organisations make considerable investment of their resources in the delivery of
advice and practical support for people managing natural resources in the catchment.

South West Water’s Upstream Thinking Project
South West Water (SWW) in collaboration with a group of regional conservation charities, including the
Westcountry Rivers Trust, and the county Wildlife Trusts for Devon and Cornwall, have initiated one of the
largest and most innovative conservation projects in the UK: the ‘Upstream Thinking Initiative’.
The funding mechanism for the Upstream Thinking
‘provider is paid’ approach is, perhaps, the most
innovative aspect of the project. SWW have recognized
that it is cheaper to help farmers deliver cleaner raw
water (water in rivers and streams) than it is to pay for the
expensive filtration equipment required to treat polluted
water after it is abstracted from the river for drinking.
SWW believe that water consumers will be better served
and in a more cost‐effective manner if they spend money
raised from water bills on catchment restoration in the
short term rather than on water filtration in the long
term. They anticipate that, through this proactive rather
than reactive approach they may be able to reduce the
future additional costs of water purification by a factor of
between 10 and 65.
Under Upstream Thinking, farmers receive a detailed and
individually tailored farm plan which recommends all of
the appropriate measures from soil testing and manure
plans through to larger infrastructure improvements that
will contribute to improved water quality, good farming
practice and a wide array of secondary environmental
benefits.
Between 2010 and 2013, the Westcountry Rivers Trust has delivered advice to around 100 farmers across
the Upper Tamar Catchment through the Upstream Thinking Initiative and has made £1.46 million of
capital investments for the improvement of on‐farm infrastructure at an average grant‐rate of 50%.
The Upstream Thinking initiative, along with several others currently being undertaken by other water
companies around the country, is pioneering a new approach to catchment management that has now received
considerable backing from a number of government bodies, including DEFRA, the Environment Agency and the
Drinking Water Inspectorate.
As the next Ofwat review of water company investment (Price Review 2014) approaches there have been a
number of clear recommendations from these various bodies the potential for water company‐funded
catchment management projects to be explored further between 2015 and 2020. Indeed, the approach also
received Government backing in the 2011 Water White Paper: Water for Life.
In 2012, the Environment Agency has included the use of catchment management approaches by water
companies in their PR14 National Environment Programme Guidance, and cite the Drinking Water Inspectorate
position as, ‘where a deterioration in raw water quality has been identified that presents a risk to consumers (for
example the existing treatment process is not designed to deal with the type or level of contaminant), water
companies should investigate the cause of deterioration and actions required to protect consumers. This should
include investigations in the catchment and, where feasible, implementing actions to reduce the level of pollution
entering the source.’
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Catchment Sensitive Farming
Funded by DEFRA and the Rural Development Programme for England, Catchment Sensitive Farming (CSF) is a
joint initiative between the Environment Agency and Natural England that has been established in a number of
priority catchments across England.
Overall, CSF has two principle aims: (1) to save farms
money by introducing careful nutrient and pesticide
planning, reduce soil loss and help farmers meet their
statutory obligations such as Nitrate Vulnerable Zones, and
(2) to deliver environmental benefits such as reducing water
pollution, cleaner drinking water, safer bathing water,
healthier fisheries, thriving wildlife and lower flood risk for
the whole community.
To achieve these goals CSF delivers practical solutions and
targeted support which should enable farmers and land
managers to take voluntary action to reduce diffuse water
pollution from agriculture to protect water bodies and the
environment.
Catchment Sensitive Farming Officers work with
independent specialists from the farming community to
deliver free advice tailored to the area and farming sector.
This advice includes workshops, farm events and individual
farm appraisals. CSF also offer capital grants, at up to 60%
of the total funding, to deliver improvements in farm
infrastructure.
In 2011 Catchment Sensitive Farming delivered advice to farmers across the catchment and made £771,000
of capital investments for the improvement of on‐farm infrastructure and, in 2012‐13 a further £1.5 million
will be invested.

As a result of the new emphasis being placed on the achievement of good ecological status for the WFD, there are
also now some clear signs that a number of pre‐existing environmental improvement schemes are having their
funding and targeting mechanisms adjusted to be more closely aligned with the delivery of water quality
improvement outcomes.
Data from Natural England shows that the uptake of resource protection measures is generally very low under
Entry Level Environmental Stewardship (ELS). However, in contrast to ELS, the HLS scheme does include a wider
array of resource protection measures and t is now possible to enter Higher Level Environmental Stewardship
(HLS) with the sole objective of ‘improving the quality of nationally important water bodies and/or habitats adversely
affected by diffuse water pollution from agriculture’
HLS resource protection measures include; Measure HF14: Un‐harvested, fertiliser free conservation headlands
with a width of 6m‐24m (£440/ha), Measure HJ3: Arable reversion to unfertilised grassland to prevent erosion or
run‐off (£280/ha) and Measure HJ4: Arable reversion to grassland with low fertiliser input to prevent erosion or
run‐off (£210/ha).
The difficulty with these measures is that, with high projected prices for cereals over the medium to long term and
farms in the Westcountry not being particularly large, many farmers do not consider the financial payments
available a sufficient incentive to stimulate their uptake.
Another problem with the HLS scheme is that, with funding levels diminishing, the scheme actually appears to be
increasingly focused on areas designated for their importance for nature or heritage conservation. Furthermore,
farmers outside the HLS Target Areas are now far less likely to get onto the scheme at all. Having said this, Natural
England do now say that the HLS priority areas are being re‐designed to target the delivery of resource protection
measures in addition to the more typical biodiversity or heritage‐protection measures for which it was originally
designed.
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Another government‐body funded scheme that is being adjusted is the Forestry Commission’s English Woodland
Grant Scheme (EWGS) Woodland Creation Grant, which now includes provision of an ‘additional contribution’
payment of £2,000 per hectare (on top of the basic £2,800 per hectare rate) for woodlands specifically targeted for
the ‘protection of water’.
To support this new ‘Woodlands for Water’ priority the Forestry Commission have begun to undertake a number of
studies to identify the best method for the spatial targeting of their EWGS funds with the specific objective of
identifying land where woodland creation could yield the most significant resource protection outcomes.
These studies include a recent review, jointly funded by Forestry Commission, the Environment Agency, Forest
Research and ADAS, which considered the key issues relating to woodland and the Water framework Directive,
and a strategic mapping study to assess how woodland creation could be better targeted within catchments to
locations where it would contribute most to maximising water and other benefits, while minimising risks.

The members of the Water Quality Working Group all agreed that, while this shift in emphasis was
encouraging, there would need to be greater allocations of funding, ensured security of funding over longer
time scales and better strategic use of these funding streams to effect tangible and enduring water resource
protection at a catchment scale.
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Regulation of water quantity
Overview
As the quantity of rain falling on a landscape changes over time, it is important for the rate at which it moves
through the catchment to be regulated.
If water runs off the land and accumulates in rivers too rapidly during periods of high rainfall then the so‐called
‘peak flows’ can become too great for downstream sections of the river system to contain and the excess water
spills out of the channel to cause a flood. When flood water flows across the floodplain it can then have a
significant impact on the agricultural land, domestic properties and other critical infrastructure it comes into
contact with and, in doing so, inflict major economic and social damages on the communities affected.
In contrast to the problems associated with high flows, if run‐off from the land is too rapid during periods of low
rainfall, and there is insufficient volume of water retained in the catchment, then the reliable supply of water to
rivers can be jeopardised. When these so‐called ‘base‐flows’ reach extremely low levels, for whatever reason,
there is a risk that the ecological condition of the river will be degraded and that there will be insufficient flow
further downstream, where it is relied upon for uses such as the supply of drinking water, dilution of discharged
effluents or agricultural irrigation.

Maintenance of base‐flows
Current provision – base‐flows
Hydrometric monitoring data from the Environment Agency indicate that the River Tamar and its tributaries do
not regularly experience severely low base‐flows. However, there have been a few notable occasions, such as the
droughts in 1976, 1995 and more recently in 2012, when the river levels in the Tamar have fallen below the level at
which damage to the ecological health of the river and significant additional downstream impacts might be
predicted to occur.
When considering the provision of an ecosystem service, such as the regulation of water flow, it is important to
consider the time at which the greatest demands are placed on the service and to look into the future to assess
whether greater demands will be placed on the service in the future.
This is particularly important in the Tamar catchment where the greatest demands on the water resources in the
rivers are placed on them at the times of lowest flow (drinking water and irrigation abstractions in the summer
months) and where the predicted population growth in Plymouth (~17% by 2030) will place increasing pressure on
the water resources in the catchment over the coming years.
In addition, as the impacts of climate change begin to be felt, it is possible that the incidence of droughts may also
increase over the next 20‐30 years and this needs to be factored into the water resources planning process.
To ensure that they meet all of the water resources challenges they face and to guarantee a continuity of supply to
all their customers, South West Water is required by law to prepare, consult upon, publish and maintain a
comprehensive Water Resources Management Plan, which sets out the investment and processes they will need
to undertake over the next 20‐30 years.
While South West Water does have comprehensive plans in place to meet the challenges facing water resources
management now and in the future, what is clear from the available evidence is that, in recent decades, they have
had to meet these challenges without significant assistance from the natural ecosystems of the catchment.
Studies indicate that significant areas of the natural wetland habitats, such as the floodplain culm grassland and
the peat‐based mires on the uplands of Dartmoor and Bodmin Moor, which used to occur in the Tamar
Catchment, have now been drained or destroyed.
Indeed, one study has estimated that as little as 10‐20% of the floodplain wetlands that were present in the Upper
Tamar catchment in 1900 still exist today (WERG, 2000) and it is clear that these habitats do not now play their
potential vital role in holding water in the catchment for longer and maintaining base‐flows in the rivers during
periods of low rainfall.
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South West Water’s Water Resources Management Plan
In their Water Resources Management Plan 2010‐2035, South West Water has set out a strategy to ensure that
all of their customers have a secure supply of drinking water until the year 2034/35. The current plan was
approved by DEFRA and published in 2009.
The strategic planning process undertaken involves estimating the future demand for water, calculating how
much water is available from current sources and then looking at options to either reduce demand or increase
supply. In creating the WRPs it is important for the water companies to take the uncertainties surrounding issues
such as population growth and climate into account and build safety margins in between supply and demand
and also by ensuring that the strategy is sufficiently robust to cope with changing circumstances.
In addition it is important for the WRP strategy to be sustainable and significant emphasis in the plan is given
over to promoting the efficient use of water ahead of placing greater demands on the environment. South West
Water place particular importance on their role in undertaking the control of water leakage from supply
infrastructure and in the encouragement of water efficiency (an interesting balance for a company that depends
on the sale of its product: water).
The WRP also commits the water company to undertake full social and environmental impact assessments when
new abstractions are required.

Measures ‐ base‐flows
The principal land‐based interventions that can delay the release of water from a catchment are: good
management practices that maintain the healthy structure of soil, the cessation of land drainage in areas with a
propensity to accumulate water (i.e. that are naturally wet), and the creation/restoration of upland and floodplain
wetland habitats.
Wetland habitats, whether on upland peat‐based soils or on the floodplain, have been shown by many studies to
play a key role in the regulation of the hydrological cycle in river catchments and one of their principal actions is to
act as water storage that releases water to rivers during periods of low rainfall and to therefore contribute to the
maintenance of base‐flows (e.g. Bradley, 2002 and Bullock and Acreman, 2003).

Targeting measures ‐ base‐flows
In recent years, a number of different organisations have adopted strategic mapping approaches to identify areas
of high suitability for the restoration or creation of wetland habitats. These initiatives, which include projects such
as the UK Wetland Vision Initiative and the Environment Agency Regional Habitat Creation Strategies, although
undertaken at very different scales and with different intended outcomes, have all developed a series of simple
criteria to prioritise and target the delivery of wetland creation.
In the simplest terms, wetland restoration or creation is most successfully achieved on land with a high natural
propensity to be seasonally or permanently wet or water‐logged either through groundwater efflux or surface
water inundation. In many strategic mapping approaches this land is primarily identified as being on the floodplain
and we can further refine the extent of these areas by combining them with naturally wet and hydrologically
connected land areas identified using the Surface Flow Index model.
Another important consideration in the restoration or creation of wetland habitats is the type of soil in a particular
location. Certain soils can, as a result of their hydrological and physical characteristics, be particularly suitable for
the creation of specific habitats and in some cases a particular soil type may be an absolutely essential component
of the wetland habitat (e.g. peat‐based habitats in upland locations).
It is important to note here that in many of these situations a field survey will reveal that these land parcels are not
especially wet or water‐logged. However, this finding is generally due to the presence of land drainage in these
areas and, as a result of their natural propensity to be wet, it could be anticipated that the removal or blockage of
these drains would see the land return to its more natural hydrological condition.
The Hydrology of Soil Types (HOST) classification of soils in the UK characterises soils according to their
hydrological characteristics and the permeability of their underlying geology and it therefore give us a simple, but
effective, measure of soil suitability for the creation of wetland habitats in certain locations (Institute of Hydrology,
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1995; Boorman, 1995). In line with this, the Wetland Vision prioritisation process identified specific combinations
of soil HOSTs which were particularly suitable for the creation of several key wetland habitat types (see Appendix
1) and these can be factored into our suitability mapping exercise.
In addition to the identification of these naturally suitable areas for wetland creation, there are also a number of
considerations that may make it less likely that wetland creation could be undertaken in a particular location.
These factors, which can be excluded from the opportunity identification process, include the presence of human
development, important historical features or highly productive land on a particular site. The presence or pre‐
existing natural habitats has not been excluded as these habitats may require restoration and so should still be
targeted for interventions.
The map (in Figure 16) shows the areas which, according to the stated criteria, may have the greatest potential
and suitability for the creation or restoration of wetland habitats in the Tamar Catchment.
Figure 16. A strategic targeting map adapted from the Wetland Vision methodology, which identifies areas of the catchment where
the hydrology, flow regime and soil HOST may be most suitable for the restoration or creation of wetland habitats for the regulation
of water resources.
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Current funding ‐ base‐flows
The creation of wetland habitats can be funded through a variety of different mechanisms and, historically, this
expenditure has been driven largely by a desire to deliver biodiversity and wildlife conservation outcomes. Having
said this, in recent years there have been a number of initiatives which have specifically sited water resources
regulation as a key objective of their strategic planning and/or the delivery of the wetland creation and restoration
work being funded.
For example, in the Tamar Catchment, such initiatives have included the Tamar 2000 Wetlands Project (WRG,
2000), Devon Wildlife Trust’s Working Wetlands Project (part‐funded by South West Water) and the Dartmoor
Mires Project (also part‐funded funded by South West Water).

The Dartmoor Mires Project
The Dartmoor and Exmoor Mires Projects represent a real opportunity to make a significant difference by
implementing sustainable hydrological management in upland river catchments. Increased storage and
retention times of surface waters should result in local modifications to the existing hydrology with small scale
reductions in peak flows, elevated base‐flows and reduced water velocities. The buffering capacity of restored
wetlands may also contribute locally to the reduction of environmental damage associated with extremes in
flow.
The Dartmoor Mires Project (Mires) is a 5 year project which began in April 2010. It is a pilot project which aims
to investigate the feasibility, practical implications and cost of restoring damaged areas of high value blanket
bog. It will investigate the benefit this brings for biodiversity, water and carbon storage. Evidence gathering is a
major driver for the project and this is reflected in the majority of areas of work.
The project benefits from funding of £1.1m from South West Water through the Upstream Thinking
programme, and is a sister project to the Exmoor Mires on the Moors Project. It also benefits from
substantial contributions from its other partners.

The Working Wetlands Project
Devon Wildlife Trust (DWT) has been funded by South West Water, Tubney Charitable Trust, the Environment
Agency and Devon County Council to restore and manage Culm grassland, a wetland habitat unique to the
South West of England which plays a key role in sustaining important wildlife communities and in regulating
water resources in their target catchments.
The Working Wetlands Project has benefited from funding of £970,000 from South West Water through the
Upstream Thinking programme and has raised a further £100,000 from the Environment Agency and the
University of Exeter to fund a research programme to assess the impact of culm grassland on hydrological
regulation.

Culm grassland habitats. Image: Devon Wildlife Trust Working Wetlands
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Regulation of peak‐flows (flood risk management)
Current provision – peak flows
The Environment Agency Catchment Flood Management Plan for the Tamar Catchment (EA Tamar CFMP, 2009)
states that, while the numbers of properties at risk across the catchment may be relatively low compared with
other areas of the country (it estimates that there are around 2,750 properties across the catchment at potential
risk of flooding from rivers and the tide), the risk to life and the community disruption caused by flooding can be
just as significant for any individuals involved. The properties at risk of flooding in the catchment are shown in
Figure 17 (below right).
In addition to residential properties there are also several locations where important buildings and other critical
infrastructure are at risk of flooding; these include the the A30 and A374, the mainline railway in at least three
locations, two schools, a nursery, 17 electricity sub‐stations and a health centre. The Environment Agency National
Flood Risk Assessment (NaFRA) estimates that the potential damage that could occur as the result of severe
flooding in the Tamar Catchment could be as much as £3 million.
There is a long recorded history of flooding within the Tamar Catchment (Figure 17; left) that dates back to the
19th Century and, most recently, there have been flooding incidents recorded in Launceston in December 1979,
widespread flooding across the catchment in October 2000, extreme flooding in August 2004 at Canworthy Water
and flooding at Yealmpton in 2012.
The CFMP also identifies climate change (20% increase in peak flow), land management changes (a 7% increase in
peak flow) and urban development in high risk areas (a 4% increase in peak flow) as the greatest likely contributors
to predicted increases in flood risk in the Tamar Catchment in the future.
Figure 17. Map (left) showing the current extent of the flood risk areas; Flood Zone 2 (1:1,000 year flood risk) ad Flood Zone 3 (1:100
year flood risk), areas previously flooded and the current flood risk infrastructure present in the catchment. Map (right) showing the
occurrence of properties currently located in areas at risk of flooding (density analysis to illustrate ’hot spots’.
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Measures – peak‐flows
The EA CFMP sets out a tiered approach to Flood Risk Management in the Tamar Catchment, with high risk areas
(over 25 properties at risk of flooding) specifically targeted for flood warning programmes and the implementation
of flood defence interventions.
‘Hard‐engineering’ flood defence schemes have been undertaken in several locations in the Tamar Catchment
(including Canworthy Water, Gunnislake, Launceston, Tavistock and Yealmbridge). However, due to their
inherently high cost of construction, interventions of this nature are only likely to be undertaken in situations
where the cost to benefit ratio is deemed to be advantageous (i.e. a sufficiently high number of properties will be
protected from the risk of flooding). When the cost‐benefit ratio is not sufficiently advantageous to justify
investment in a flood defence scheme, then alternative methods must be adopted if any mitigation of flood risk is
to be achieved.
In their 2008 ‘Position Statement on Land Management and Flood Risk Management’, the Environment Agency
set out how land management practices could be used to deliver flood risk management benefits. Their
exploration of this approach is in line with DEFRA’s ‘Making Space for Water’ (a strategy launched in 2004 to
develop new and sustainable approaches for flood and coastal erosion risk management in England), the Water
Framework Directive, DEFRA’s Water Strategy and the Pitt Review into the 2007 floods (2008).
Land‐based or natural process‐management interventions for flood risk management essentially rely on the
provision of sufficient environmental infrastructure in the most suitable locations across the catchment to
correctly regulate the movement of water through it. In simple terms, there are three principal locations in the
catchment where interventions can be delivered to regulate the movement of water:
1. At source. When rain falls on the land it can either run over the surface or infiltrate into the soil. The type of
soil, its condition and the underlying geology all dictate how much water can be held in the soil. If soil is in poor
condition, is drained, has a naturally low capacity to hold water or is already saturated then additional rain
water falling on it will move more rapidly through the landscape. The longer water is retained in the land at
source the slower it will be released and the less likely it will be that very high peak‐flows or very low base‐flows
will occur.
The vegetation on the land is also important for regulating water at source. Plants (especially trees) take water
out of the soil through evapotranspiration and release it back into the atmosphere and they improve soil
structure, making it more likely that water will infiltrate into the soil rather than run over the surface.
2. Along pathways. Once excess water is running laterally across the landscape it collects in rills, gullies and,
ultimately, in rivers and streams. If these watercourses are straight and free of vegetation or obstacles then the
movement of water along them can become very rapid. Meandering watercourses with good hydro‐
morphological regimes and plenty of vegetation or debris in their channels will convey water more slowly into
the lower reaches of the river system.
3. In Receptors. If large quantities of water do arrive in a river and there is a risk that flooding may occur, it is still
possible to manage the excess volume by storing it until the danger has passed. The floodplain, if undeveloped,
can be used to perform its natural storage function or specific structures such as storage ponds or wetlands can
be created to hold a proportion of the flow back.
Ultimately, in many situations the only way to mitigate flood risk is to ensure that development does not occur
on the floodplain and to build defences in or along the receptors (barriers, banks and channels) to protect
properties and infrastructure that are already at risk from the floods that occur.
The wide array of evidence collated through the Environment Agency’s programme of investigations, which has
now been presented in a number of reports (including their 2010 ‘Working with Natural Processes to Manage
Flood and Coastal Erosion Risk’ guidance document), clearly demonstrates that small‐scale catchment
management approaches are able to deliver flood risk management benefits at a local scale. The interventions
adopted in the case studies examined all involve the targeted use of the floodplain to store excess
water/floodwater and, in so doing, attenuate peak flows and reduce downstream flood risk.

51

The Tamar Plan
In contrast to the weight of evidence now accumulating that the flood risk management benefits of land‐based
interventions can be detected at a local level, the potential for this type of approach to deliver benefits in reducing
large‐scale flood events at the catchment scale remains to be demonstrated.
It appears that any potential benefits derived from these interventions are diluted, according to the law of
diminishing returns, when the separation between the point of intervention and the point of benefit is increases
along with the size of the river under study. For land‐based interventions to deliver detectable benefit at the
catchment or sub‐catchment scale, it appears likely that the level of delivery required would be so great as to
render the cost‐benefit ratio of the interventions prohibitive.

Targeting measures – peak‐flows
In light of the evidence that land‐based interventions are likely to deliver the most cost‐effective and
demonstrable flood risk benefit in smaller catchments, the members of the Water Quantity Working Group
decided that every ‘at risk’ property in the Tamar Catchment should be assessed to determine the size of its
upstream contributing catchment area. Through the determination of this measure, the Working Group felt that
measures could best be targeted to areas where the most advantageous cost‐beneficial and feasibly realisable
mitigation of flood risk management could be achieved.
To perform this targeting analysis, properties at risk of fluvial (river‐derived) flooding (i.e. that are located within
the 1 in 1,000 year fluvial flood risk area – Flood Zone 2) were identified and, for each, the upstream contributing
catchment area was determined (using a hydrological flow accumulation analysis). The smaller the upstream
contributing area above a property the higher the prioritisation score it was given.
Locations across the catchment with properties at risk of flooding were then prioritised according to the size of
their upstream catchment and the number of properties at risk in that particular location (within a 200m area).
Thus, locations with the smallest upstream catchments and the most properties at risk scored the most, while
single properties with the largest upstream catchments scored the least.
Once the highest scoring properties or groups of properties were identified the upstream catchments were
delineated using hydrological watershed modelling to facilitate detailed characterisation. The high scoring areas
and their upstream catchments are shown in Figure 18.

Current funding – peak‐flows
The Environment Agency is responsible for allocating central government funding to manage flood and coastal
erosion risk in England. This funding is known as Flood Defence Grant in Aid (FDGiA). It goes to flood risk
management authorities (RMAs): the Environment Agency, English local authorities and the internal drainage
boards (IDBs). Together, these bodies use it to pay for a range of activities including flood defence schemes that
help reduce the risk of flooding and coastal erosion.
In their 2008 ‘Position Statement on Land Management and Flood Risk Management’, the Environment Agency
outline the funding and delivery mechanisms that they intend to adopt for land‐ or catchment‐based approaches
to flood risk management. These include:
1.

Flood Risk Management Grant in Aid to deliver land management and land use change where there is
sufficient scientific evidence to support the benefits and it is cost‐beneficial to do so.

2.

Increased partnership working on larger scale research projects that include long‐term monitoring of
outcomes to assess the catchment‐scale benefits of landuse change.

3.

Working with Natural England to maximise the flood risk management benefits in existing Environmental
Stewardship options alongside resource protection, water quality and biodiversity.

4.

Use of agri‐environment schemes (i.e. wet grassland creation) and Catchment Sensitive Farming Capital
grants schemes to deliver flood storage through landuse change on floodplains (including the full inclusion of
flood risk management as an objective of the England Catchment Sensitive Farming Delivery Initiative).

In addition to government‐funded FDGiA, local authorities are also able to raise a flood risk management levy
from households in their authority area (included in Council Tax calculation). These funds can be used to help fund
local flood risk and coastal protection projects which do not qualify for full central government funding. Local Levy
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can also contribute to flood and coastal defence schemes which are part funded by Flood Defence Grant in Aid.
This levy funding is allocated by the Regional Flood and Coastal Committees (RFCC) to local priority projects.
Perhaps the biggest change to the funding mechanisms used to deliver flood risk management has been the
introduction, in 2011, of the Government’s new policy of ‘Flood and Coastal Resilience Partnership Funding’, which
allows flood risk management projects to apply for FDGiA as a contribution to the total cost alongside other
funding secured from the local community, private investors, local authority levies or developers (through
offsetting tariffs such as Section 106 agreements).
This significant change in approach to flood risk management funding may make it possible for smaller scale
projects to obtain funding and go ahead in situations where, until now, they have not (discussed in further detail in
the Tamar Management Plan section).
Figure 18. Map showing the priority areas for land‐or catchment‐based flood risk management interventions. The analysis
identified properties or groups of properties at risk of flooding where the upstream contributing catchment is small enough for
significant and detectable mitigation of flood risk being achieved. These catchments are identified as priority areas for the
enhancement of this ecosystem service.
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Provision of functional spaces for wildlife
Overview
The conservation of wildlife and biodiversity in the UK has traditionally focused on three principal approaches: (1)
the protection of important species and habitats through designation and protection, (2) the creation and
management of wildlife habitats on farmland through agri‐environmental schemes (the so‐called ‘pillar 2’ of the
EU’s Common Agricultural Policy), and (3) the protection or creation of natural spaces in urban areas (greenspaces)
through local planning processes.
There can be little doubt that the statutory protection afforded to our most threatened species and habitats by the
Wildlife and Countryside Act (1981) and, more recently, by the EC Habitats and Species (1992) and Birds
Directives (2009) has, in many cases, averted their potentially complete and catastrophic destruction over the last
20‐30 years. However, despite the many conservation success stories that have been recorded, our wildlife
remains under great threat and, in 2010, the Lawton ‘Review of England’s Wildlife Sites and Ecological Network’
concluded that the sites designated for nature conservation in the England, ‘do not represent a coherent and
resilient ecological network’ (Lawton 2010).
Furthermore, despite all of our best efforts to preserve our most rare and vulnerable wildlife, we have been unable
to prevent the continued decline of our species and habitats in the wider countryside and the list of 102 vertebrate,
411 invertebrate and 345 plant species that have already been listed as vulnerable to extinction in the UK (UKBAP
2010) continues to grow.
At the time of the Lawton Review there was already a growing recognition within the conservation community
that a more integrated, landscape‐scale approach would be required to meet the challenges of conservation in the
21st Century (Living Landscapes, Working Wetlands, Futurescapes, Wetland Vision, Strategic Nature Areas are just
a few examples), and in 2011 the Government reinforced this new emphasis in its white paper on the natural
environment; ‘The Natural Choice: Securing the Value of Nature’. The Natural Environment White Paper was
followed shortly afterwards by the publication of a new Biodiversity Strategy for England; ‘Biodiversity 2020: a
Strategy for England’s Wildlife and Ecosystem Services’, which reinforced the Government’s promotion of a
partnership‐delivered, ecosystem services‐based, landscape‐scale approach to the conservation of wildlife and
biodiversity over the next 10 years.
In essence, what the natural environment white paper and the Lawton Review both mandate is that we must now
adopt a more proactive, whole‐landscape approach if we are to successfully conserve our natural heritage in the
future. The Habitats and Ecological Networks Working Group was established to examine the current level of
ecological infrastructure provision in the Tamar Catchment and to identify the measures that might be undertaken
and the funding streams available to enhance that provision.

Current provision – enhancing ecological networks
The Working Group identified a number of priority habitats that should be considered in any assessment of the
ecological network present in the Tamar Catchment:
 Native broadleaf woodlands (with particular emphasis placed on ancient woodland and plantations on former
ancient woodland sites).
 Aquatic ecosystems (such as lake and rivers).
 Floodplain wetland habitats (such as culm grassland and seasonally wet meadows).
 Upland habitats (such as upland heath, peat bogs and mires).
 Estuarine and coastal habitats (such as dunes, mudflats and grazing marsh).
 Urban greenspaces of with high biodiversity and nature conservation value.
The current distribution of these natural habitats in the Tamar Catchment is shown in Figure 19. The data
presented here is derived from a number of sources representing the best available evidence for the current extent
of natural habitats in the catchment. It is important to note that the Local Record Centres for the counties of
Devon and Cornwall do have more up‐to‐date and accurate habitat inventory and local wildlife sites data and the
Group agreed that for a more detailed assessment to be undertaken it would be necessary to obtain this data.
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Natural England, Biodiversity South West, the Wildlife Trusts, the Woodland Trust, the Westcountry Rivers Trust
and a number of other conservation organisations have all gathered significant evidence that the Tamar
Catchment supports a highly valuable network of habitats that support a rich a highly diverse series of wildlife
communities. These habitats include several, such as the estuarine and peatland habitats, that are designated as
being of national and international importance for nature conservation and which are therefore rightly protected
by law. There are also a number of rare and endangered species that occur in the Tamar Catchment landscape,
including the Allis Shad, the Atlantic Salmon, the Marsh Fritillary butterfly, otters, orchids and several important
bird species.
Despite all of this information, however, the level to which the Tamar Catchment landscape provides functional
spaces for wildlife and a coherent ecological network to support biodiversity in the wider landscape, both now and
in the future, remains to be accurately determined. Further survey work and data analysis will be required to
evaluate the degree to which this ecosystem service is already being delivered and what enhancement is needed.
Figure 19. Map showing the distribution of important natural habitats across the Tamar Catchment. Data derived from the Nation
Woodland Inventory, the Natural England BAP Habitat Inventories and the Ancient Woodland Inventory.
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Measures – to enhance ecological networks
There are two main approaches that can be undertaken to enhance the provision of functional spaces (ecological
networks) for wildlife;
1. Improve and/or restore the quality of existing components of the network to increase their ability to support
rich and diverse wildlife communities. This includes patches of existing habitats and the corridors of habitat by
which they are connected together.
2. Create additional habitats and connecting features in the landscape that increase the space for wildlife and/or
provide corridors for its movement/migration through the ecological network. It should be noted that linear
features can act as corridors and habitats for a wide array of animal and plant species to disperse through the
landscape.
The Working Group identified that there remains a vital need for the natural habitats currently present in the
Tamar Catchment to be identified, assessed for their quality and afforded some form of protection. It was
agreed that work to protect, restore and enhance the condition of existing habitats was of particular
importance and should be prioritised ahead of efforts to create new habitats.
With regard to the creation of new natural habitats the Working Group indicated that they felt that it was
important for both habitat areas of different types to be created and for linear features, such as hedgerows and
river corridors be enhanced to form corridor components of the ecological network.

Targeting measures – to enhance ecological networks
The Working Group stated its belief that that the delivery of measures to enhance the provision of spaces for
wildlife could, when undertaken in specific strategically targeted locations, produce a far higher benefit to the
functioning of the ecological network than it could in other locations. The Group recognised that the degree to
which this cost‐benefit ratio is increased in some locations is determined by two critical factors:
1. The suitability of the physical environment in a particular location for the creation of a particular habitat type
(e.g. soil characteristics, hydrology and morphology). The Habitats and Ecological Networks Working Group,
agreed to adopt the same method for targeting wetland habitat creation as the Water Resources Working
Group (i.e. identifying land that is on the floodplain and has a natural propensity to be wet or water‐logged due
to its hydrology and/or the characteristics of its soil).
2. The level of pre‐existing habitat provision already in the immediate vicinity and in the wider landscape. In
simple terms it was agreed that, while the creation of any natural habitat in isolation was likely to have some
ecological benefit, the extension of pre‐existing habitats was likely to be far more beneficial for the
enhancement of an ecological network at a landscape scale (the so‐called ‘big is best’ approach to
conservation). The Group felt that this was particularly important when this would create a bridge between
existing habitat fragments in the landscape and they also stated that the extension or restoration of ancient
woodland should be regarded as a higher priority than other woodland habitats.
Following on from this theoretical discussion of habitat fragmentation and the biogeography of habitat creation,
the Working Group also stated its opinion that the Biodiversity South West ‘Rebuilding Biodiversity’ initiative had
already developed an informative and rigorous strategic framework for targeting habitat restoration and creation
into landscape‐scale priority areas. The priority areas identified through this initiative, termed ‘Strategic Nature
Areas’, were identified through an extensive expert and local stakeholder consultation process.
A Strategic Nature Area is defined as, ‘a large tract of landscape containing a mosaic of habitats and other land uses
sympathetic to wildlife, amongst which multiple patches of a given priority habitat, each of at least a defined
minimum area, occur at a prescribed concentration necessary to allow ecological functionality for constituent
biodiversity across the entire landscape tract’. As a result, SNAs also represent the areas in the landscape where a
relatively low level of intervention could potentially, by elevating the provision above a threshold level, yield
disproportionately higher ecological benefits than would be realised in other areas.
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Once identified, SNAs were grouped into types according to the principal habitat type present and some
additional priority areas, such as the coastal zone and the river network, were added as a reflection of their unique
importance to any consideration of landscape‐scale conservation strategic planning. The SNAs found in the Tamar
Catchment are shown in Figure 20 (inset).
The Working Group felt that, in addition to targeting habitat restoration and creation into areas of high suitability
and prioritising measures that would extend existing habitats, the SNAs in the Tamar Catchment should also be
given further priority.
To create a strategic plan for the targeting of habitat restoration and creation in the Tamar catchment the wetland
suitability map was combined with a map of land immediately adjacent to existing priority habitats and the
resulting output was then scored as to whether it was within an SNA (including immediately adjacent to the river
network). The resulting prioritisation map is shown in Figure 20 (main map).
By focussing interventions on these areas the Group felt that the most ecological benefit would be achieved for
the minimum investment of resources.
Figure 20. Maps showing the South West Strategic Nature Areas (right) and the combined habitat restoration and creation
targeting map, which combines the wetland creation suitability model, proximity to existing habitats and SNA locations into
account (left).
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Current funding – to enhance ecological networks
The Government funding for species and habitat conservation in the UK can be derived through three principal
funding routes targeted at:
1. The protection and improvement of sites designated for their importance for nature conservation. For
example, the Natural England Conservation and Enhancement Scheme targeted at land identified as being of
‘outstanding scientific interest’, the Wildlife Enhancement Scheme designed to fund the management of Sites
of Special Scientific Interest (now closed), and the Nature Reserves Enhancement Schemes to fund other
organisations responsible for protecting and managing designated sites. It is estimated that the annual funding
of these schemes currently totals in excess of £220,000 in the Tamar Catchment.
2. The creation of habitats for wildlife in the wider countryside (especially on agricultural land). For example, the
Natural England administered Countryside Stewardship (now closed) and Environmental Stewardship
Schemes; the Forestry Commission’s English Woodland Grant Scheme, and landscape‐scale conservation
initiatives such as Wetland Vision (now closed), Local Nature Partnerships and the national Nature
Improvement Areas Initiative. It is estimated that the annual funding for Countryside and Environmental
Stewardship Schemes in the Tamar Catchment in 2011‐12 was around £4.9 million.
3. The off‐setting of other Government‐ or privately‐funded activities (such as flood risk management or
development) that are expected to have an impact on habitats or land designated for their importance for
nature conservation. These include schemes such as the Environment Agency Flood Risk Management‐funded
Habitat Creation Projects and local‐Government‐derived funds for biodiversity and conservation such as the
Landfill Tax, the Community Infrastructure Levy and Section 106 Agreements.
In addition to these Government funded schemes, many conservation charities and non‐governmental
organisations (such as the Wildlife Trusts, the National Trust, the Woodland Trust and the RSPB) rely on funds
obtained from members, donors and smaller funding bodies to support their conservation work.
As with the larger Government funded programmes these organisations will invest in these funds in the
maintenance and management of their own land holdings (such as nature reserves) or they will integrate them
with other sources of funding (such as Environmental Stewardship) to facilitate the delivery of conservation
interventions in the wider landscape.

MOREwoods – the Woodland Trust
The Woodland Trust’s UK‐wide MOREwoods scheme supports people who are not receiving government grants
to plant woods, shelterbelts and windbreaks. The scheme provides onsite advice on the design and species
appropriate for the site, financial support and an expert advisory service after woodland creation is complete.
The MOREwoods scheme was established in 2008 and, since then, the Woodland Trust have helped more
than 700 landowners plant over 850 hectares of new native woodland. People registering on the scheme
have included farmers and smallholders, local authorities and community groups.

Figure 21 shows the current engagement of farmland in the Government‐funded Environmental Stewardship agri‐
environmental schemes across the Tamar Catchment and the priority areas for Higher Level Stewardship
Schemes. This data shows that the uptake of Entry Level Stewardship is high and fairly evenly distributed across
the rural areas of the catchment, while the uptake of Higher Level Stewardship agreements is far more limited and
almost entirely restricted to the target areas.
The Working Group was asked to discuss their views on the effectiveness of the ELS and HLS schemes in delivering
their primary biodiversity and wildlife conservation outcomes. Their views, which were entirely in accordance with
previously obtained feedback from farmers and other conservation professionals (DEFRA, 2012), reaffirmed the
commonly held view that ELS payments are effectively a way of recouping modulated funds to top up the Single
Farm Payment and were not an effective tool for the delivery of biodiversity outcomes.

58

The Tamar Plan
The Group agreed that either re‐targeting ELS payments across the landscape or changing the measures
adopted in certain areas could yield significantly greater environmental benefits for the same level of
investment in ELS. However, the Group also recognised that both of these possible changes to the delivery of
ELS at a catchment‐scale could have potentially significant impacts on the levels of funding available to
farmers in certain areas and place significant additional demands on them in order to realise the payments.
In contrast to ELS, the Working Group all agreed that HLS, when delivered in a targeted and integrated manner at
both a landscape and a local scale could represent an effective tool for the delivery of its intended biodiversity and
wildlife conservation outcomes. As described previously, Natural England has produced a set of target areas to
increase the environmental benefits delivered through Higher Level Stewardship (shown in Figure 21) by securing
the most appropriate management in geographic areas where environmental outcomes are likely to be greatest.
Natural England has indicated that these target areas represent the first systematic joining together of
information on biodiversity, landscape, natural resource protection, public access and historic interests.
The members of the Working Group acknowledged that the HLS priority areas were designed according to a
particular set of criteria, but were also keen to point out that they do not align well with the Strategic Nature Areas
they identified as being of the highest priority for the targeting of habitat creation in the catchment. It was
generally felt that, in addition to the need for greater levels of HLS funding if significant positive biodiversity
outcomes to be achieved in the Tamar Catchment, there may also need to be some re‐alignment of the HLS target
areas to achieve the greatest possible benefits.
Figure 21. Map showing the current the farms currently engaged in Environmental or Countryside Stewardship Schemes in the
Tamar Catchment. The Higher Level Stewardship Priority Areas are also indicated.
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Provision of spaces for recreation, leisure & cultural activities
Overview
Accessible open spaces and natural environments, which are often referred to as ‘greenspaces’ or ‘green
infrastructure’, have an extremely important role in maintaining the health, well‐being and quality of life of the
population. They provide somewhere for people to engage in recreation and social activity, provide access to
natural environments and can play a central role in the ecological, economic and social regeneration of our rural
and urban communities (OPENspace, 2003).
The importance of open (especially natural) spaces to people is reflected in UK Government’s new National
Planning Policy Framework (NPPF), which sets out their high level policy objectives for the provision of open space
through local authority planning processes. This guidance states that;
 Access to high quality open spaces and opportunities for sport and recreation can make an important
contribution to the health and well‐being of communities.
 Planning policies should be based on robust and up‐to‐date assessments of the needs for open space, sports
and recreation facilities and opportunities for new provision.
 Existing open space, sports and recreational buildings and land, including playing fields, should not be built on
unless it has; (1) been clearly shown to be surplus to requirements, (2) the loss would be replaced by equivalent
or better provision, or (3) the development is for alternative sports and recreational provision.
 Planning policies should protect and enhance public rights of way and access and local authorities should seek
opportunities to provide better facilities for users, for example by adding links to existing rights of way
networks including National Trails.
In addition to the requirement for there to be accessible greenspaces for the current and future population of an
area to undertake recreational and cultural activities, there is also a significant social and economic need for
further high quality recreational facilities and attractions to be made available to the residential population of an
area and the numerous tourists who visit the South West each year.
The Government do not set national standards for the provision of open spaces and opportunities for sport and
recreation. Instead they prefer to put the onus on local authorities to make their own assessments according to
local demography and the levels of development in their individual areas. As a result of this, each of the local
authorities in the Tamar Catchment (Cornwall, Plymouth City, West Devon, South Hams, Torridge and Devon
County Councils) have undertaken some form of strategic planning exercise for the assessment of green
infrastructure, greenspace and recreation provision over the last few years.
In addition to the strategic plans prepared by the local authorities to inform the planning process and to facilitate
their statutory roles in the maintenance and provision of recreational infrastructure, there are a number of other
organisations in the Tamar Catchment who have developed their own plans for the landscapes they manage.
These organisations include; the Dartmoor National Park Authority, the South Hams Area of Outstanding
Natural Beauty (AONB), the Tamar AONB, the Cornwall AONB, the Tamar Estuary Consultative Forum (TECF)
and South West Lakes Trust.
Each of these strategic plans has been guided by the overarching requirements of the current planning policy
guidance and they have each adopted a broadly similar approach of (1) mapping the existing infrastructure, (2)
assessing the level and quality of current provision, and (3) setting out policies for enhancing the existing
infrastructure or increasing provision to address deficiencies and meet increased demand in the future.
The Recreation Working Group was established to discuss these issues and to identify how consideration of
recreational access could be integrated into the Tamar Catchment Management Plan.

Current provision – recreation, leisure & culture
The first objective of the Recreation Working Group was to explore the current provision of recreational
opportunities in the Tamar Catchment and to examine the way that these opportunities were accessed and
managed.
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Recreational resources identified are divided into two main categories:
1. Attractions or location‐specific resources that offer specific activities or a specialty or high quality experience
for a particular interest group. Examples include private gardens, heritage sites, activity centres, nature
reserves, fisheries, water sports centres and campsites. Often these resources are privately owned and visitors
will make some form of payment to obtain access (e.g. parking charges or admission fees).
2. Publically accessible spaces where people spend their casual or informal recreation and leisure time. Examples
include parks, sports facilities and children’s play areas in urban areas, public rights of way, country roads,
public access land, beaches, the estuary and the coastal waters of the sea. These resources are often publically
owned and are managed by the local authority or another specific administrative authority, such as the
Queen’s Harbour Master Plymouth or the Dartmoor National Park Authority. Often there is no payment for the
use of these resources at the point of use, with funding for their management typically obtained through
taxation (e.g. council tax), but in some cases supplementary charges may be levied in the form of additional
charges such as parking, fishing rod licence or boating licence fees.
Figure 22 shows just a few of the fantastic recreational resources on offer in the Tamar Catchment, while the map
in Figure 23 shows all of the principal recreational resources of the Tamar Catchment identified by the Recreation
Working Group that fall under these two broad categories and a full list of all of the activities currently undertaken.
Figure 22. Some example of the recreational resources available in the Tamar Catchment (clockwise from top left); water sports on
Radford Lake, angling on the Tamar at Netherbridge, water‐skiing on the estuary, camping and caravanning, outdoor hands‐on
learning, and enjoying the beach at Cawsand.
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Figure 23. Map showing current recreational infrastructure and accessible green infrastructure (footpaths still need to be added) in
the Tamar Catchment

62

The Tamar Plan
Measures – recreation, leisure & culture
Each of the strategic plans currently in place have proposed a series of measures that can be delivered to enhance
the provision of accessible greenspace and the opportunities for people to undertake recreational activities.
Essentially, these approaches are divided into four strands;
1. Improve quality of existing green infrastructure. Work should be undertaken to ensure that green
infrastructure is multifunctional and the quality of the recreational experience enjoyed by beneficiaries is high.
Greenspaces can be ecologically rich, productive (for example producing food or other crops) and can include
facilities that improve access, promote health and wellbeing (e.g. sports facilities) or promote cultural
enrichment (e.g. arts, crafts, heritage, learning etc.)
2. Increase access to currently inaccessible green infrastructure. Some natural spaces in key strategic locations
are not currently accessible or have limited access to them. By opening up these spaces to access in one form
or another they can become vital components of the green infrastructure in the landscape.
3. Increase connectivity between people and green infrastructure or between accessible sites. Many accessible
greenspaces are not connected to the transport network or are not connected together to create continuous
routes through the landscape. Connection of these spaces to the transport network of the creation of linkages
could dramatically increase the use of the existing green infrastructure or make more efficient use of it.
4. Create new accessible greenspaces in areas of deficiency or to meet increased demand. In existing areas of
deficiency or where new developments are built increased pressure is placed on the existing provision of
greenspaces and recreational resources in the landscape.
In addition to these specific activities to enhance recreational opportunities in the catchment, the Recreation
and the Public Engagement Working Groups both believed that the provision of high quality recreational
access for people living, working and visiting the Tamar Catchment was a vital tool for reconnecting people
with their landscape and improving their understanding of the issues of environmental protection.

Targeting measures – to enhance recreation, leisure & culture
In addition to enhancing and extending the currently existing network of green and blue infrastructure and
recreational resources in the Tamar Catchment, the Recreation Working Group also felt that it was important to
recognise the potential for land management advice and interventions, in certain key areas, to also incorporate
measures that enhance or extend the opportunity for recreational access. They also agreed that for a programme
of land management advice and interventions to be comprehensive and integrated, it would be vital that the
advice given should include consideration of recreational access where it is relevant.
As described above, a number of organisations have undertaken strategic exercises to identify and map priority
areas for the improvement of recreational access in the Tamar Catchment (shown in the map), and the Group felt
that these as priority areas should be recognised when catchment management interventions were being
considered in those areas.
In addition to these target areas, a number of other broad methods have been adopted to highlight areas where
consideration of recreational access may be appropriate. For example the Forestry Commission assess eligibility
for their funding of publically accessible woodland through their Woodland Grant Scheme using their ‘Priority
Places for England’ map, which identifies areas within 5 km of large population centres with deficiency of access
to greenspace and high levels of social deprivation.
Following discussion, the Group felt that areas in immediate proximity to existing communities (over 50
households) should be identified to ensure that consideration of potential recreational opportunities was included
in any land management advice or interventions given in these areas.
Natural England recommend that people should have an accessible greenspace of under 2 Ha in size within 300m
of where they live (the Accessible Natural Greenspace Standard: ANGSt) and the Woodland Trust has also
developed the Woodland Access Standard (WaSt), which recommends that no person should live more than
500m from at least one area of accessible woodland of at least 2Ha in size. In light of these recommendations we
set our area for highlighting potentially increased importance for the provision of recreation to 500m in size.
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Figure 24. Map showing current areas of high priority for the development of recreational access and accessible greenspace. This
map shows a 2,000m buffer on all significant population centres to highlight potential for access to green infrastructure to be given
due consideration in these areas as part of an integrated intervention programme.

AONBs

Current funding – to enhance recreation, leisure & culture
Funding for the enhancement of recreational opportunities is largely derived from the private sector or from
developers and local authorities engaged in the planning process. In addition, as we have already discussed, there
are funds available to land owners who want to create accessible green infrastructure through funding schemes
such as the Forestry Commission Woodland Grant Scheme and the Natural England Environmental Stewardship
Schemes. The Recreation Working Group also discussed the various mechanisms via which recreational access to
the natural landscape and the management of the recreational resources being used is currently funded directly by
the beneficiaries.
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The Group felt that many recreational resources were already paid for by the beneficiaries, but that the
mechanism of payment varied considerable depending on whether the access was on publicly accessible or
privately owned land. For example, public rights of way are managed and maintained by local authorities and
funding for this is obtained through the council tax system.
In contrast, in accessible landscapes the authority responsible for the upkeep and management of the recreational
resource will often levy a charge at the point of access (e.g. Dartmoor National Park or the AONB charging for car
parking) and in the case of privately owned or managed greenspaces, such as nature reserves or visitor attractions
there may be a charge for access or a request for a donation made on site.
It is interesting to note that the Working Group felt that the nature of a recreational resource and the organisation
managing it can have a large effect on how any funds arising are used. The Group felt that in some cases, such as
the Environment Agency, the National Park Authority or the National Trust, there was a clear assumption that a
proportion of the revenue from the charges levied would be used to manage and enhance the recreational
resource and so would have the potential to benefit the wider environment. In other situations, however, this is
connection between the revenue and the management of the resource is less clear.
Overall, the Working Group were keen to recognise that significant efforts are already being undertaken by a
number of organisations to maintain and enhance the opportunities for recreation across the catchment in the
places where they are most needed (see examples below). However, the Group was also keen emphasise that, in
some locations, the provision of recreational opportunities is currently below the optimal level and, with the
population in the catchment predicted to grow over the next decade, it is clear that the current resources will come
under increasing pressure.
As a result of this, the Working Group agreed that additional provision of recreation resources and increased
management of the existing resources will be required over the coming years and additional funding sources will
be required to facilitate this. The potential for the establishment of novel funding streams for recreational access,
such visitor payback schemes has also been explored (discussed in more detail in the ‘Future Funding’ section).

Plymouth Green Infrastructure Project
The Plymouth Green Infrastructure (GI) Delivery Plan is a proactive response to Plymouth's growth agenda, and
will deliver a sustainable GI Network. It will provide a coordinated, cross boundary approach to creating,
managing and enhancing the natural assets of Plymouth and the rural hinterland.
The Plymouth GI Delivery Plan will identify the strategic interventions required to enable the city to grow
sustainably by identifying the mechanisms for delivering a GI network. The plan has been produced by a
partnership consisting of Natural England, Plymouth City Council, South Hams District Council, the Forestry
Commission and the Woodland Trust.
The Project will build upon the significant opportunities that Plymouth has to make the most of its unique
natural setting and its links with the countryside and the surrounding protected landscape.

Tourism and Rural Access in Cornwall Project
Tourism and Rural Access in Cornwall (TRAC) is an externally funded project managed by Historic Environment
projects which seeks to establish two strategically important links in Cornwall’s multi‐use trail network. Funded
through the Rural Development Programme for England (RDPE) and commissioned by the South West Regional
Development Agency under the Sustainable Rural Tourism theme, the TRAC Project is a three year project
running until June 2013.
The project will provide two new recreational trails (from Launceston and Bude) following as closely as possible
disused railway corridors, which will link to well established and popular routes in Devon and Cornwall. In
Launceston, the project will create a new off‐road multi‐use trail from central Launceston travelling west 8km to
Egloskerry along the route of the old railway. The project is expected to provide new tourism opportunities for
local businesses. For more information see www.cornwall.gov.uk/default.aspx?page=2778
The total budget for the project is £1.3m of which £80,000 is from East Cornwall Local Action Group with
the remainder coming from the RDPE programme.
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Regulation of greenhouse gases
Overview
Gases that act to trap heat in the atmosphere are referred to as greenhouse gases. The main greenhouse gases in
the Earth's atmosphere are water vapour, carbon dioxide, methane, nitrous oxide, and ozone. These greenhouse
gases are constantly cycling between the atmosphere and the earth’s surface as a result of several natural
processes: photosynthesis, respiration, decomposition and combustion, but there are a number of human
activities that can also have a significant impact on the rate of their abundance in the atmosphere.
• Carbon dioxide (CO2). Carbon dioxide enters the atmosphere through burning fossil fuels (coal, natural gas and
oil), solid waste, trees and wood products, and also as a result of certain chemical reactions (e.g. in the
manufacture of cement). Carbon dioxide is removed from the atmosphere (or sequestered) when it is absorbed
by plants as part of the biological carbon cycle.
• Methane (CH4). Methane is emitted during the production and transport of coal, natural gas, and oil. Methane
emissions also result from livestock and other agricultural practices and by the decay of organic waste in
municipal solid waste landfills. Methane is a 25 times more potent greenhouse gas than carbon dioxide (one
molecule of methane is therefore equal to 25 carbon dioxide equivalents, CO2e)
• Nitrous oxide (N2O). Nitrous oxide is emitted during agricultural and industrial activities, as well as during
combustion of fossil fuels and solid waste. Nitrous oxide is a 298 times more potent greenhouse gas than
carbon dioxide (one molecule of methane is therefore equal to 298 CO2e)
Agricultural production is the second largest source of greenhouse gases (CO2e) in the UK, but emissions in this
sector have been declining steadily since 1990 (DEFRA, 2010), mainly as a result of changes in agricultural
practices, such as reducing the use of synthetic fertilisers. Interestingly, the Department for Energy and Climate
Change (DECC) has estimated that the carbon dioxide emissions from agriculture in 2011 were 4 Mega‐tonnes
(Mt), just 10% of the total CO2 emissions for the UK, and that this value is also estimated to represent a 21%
reduction in emissions by the sector since 1990.
The Greenhouse Gas (Carbon Sequestration) Working Group was convened to discuss the methods through which
the sequestration of greenhouse gasses, with a particular focus on carbon, could be enhanced in the Tamar
Catchment and the potential for a carbon offsetting scheme to be established. The Group was asked to consider
both the practical considerations around the enhancement and recording of carbon sequestration and the socio‐
economic factors that ultimately determine whether a scheme could be feasibly delivered in the catchment.

Current provision – regulation of greenhouse gases
The reservoir of greenhouse gases in the land is determined by the balance between their sequestration through
inputs of organic matter (mainly from vegetation) and their emission as a result of decomposition, leaching and
soil erosion.
It is estimated that vegetation growing on the land surface of the UK holds around 5% of the total carbon stored in
the land (80% in woodlands, 6% on agricultural land and 14% in other natural vegetation). The remaining 95% of
the land stock of sequestered carbon is in our soil (around 9.8 billion tonnes) and around 46% of this is found in
peat‐based soils.
The Countryside Survey (undertaken in 1974, 1984, 1990, 1998 and 2007) is a long‐term scientific study used to
inform decision makers and the public on the status of the managed and natural UK environment, including soil
carbon stocks and vegetation composition. The Countryside Survey 2007 found that soils sampled from bog or
wetland habitats had by far the greatest average carbon content, with an estimated 96.7 tonnes of carbon per
hectare (15 cm soil depth), and unimproved grassland was only slightly lower with an estimated 95.5 tonnes of
carbon per hectare. In contrast improved grassland was estimated to hold around 64.6 tonnes per hectare and the
smallest amount of carbon was found in arable‐horticultural soils which had an average of just 46.9 tonnes per
hectare to 15 cm depth.
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Measures – regulation of greenhouse gases
The Carbon Sequestration Working Group undertook a detailed review of the current evidence that changes in
land management practice and landuse can have an impact on the regulation on greenhouse gas emissions. They
examined a number of reviews recently undertaken in the UK by Natural England (2012), ADAS (2009), Ostle et al
(2009) and Dawson and Smith (2007), which all show that landuse and landuse change significantly affect soil
carbon stocks.
The data presented in these reports clearly show that soil carbon losses occur when grasslands, managed forest
lands or native ecosystems are converted to croplands, and soil carbon gains are made when croplands are
converted to grasslands, forest lands or native ecosystems. Conversion of forest lands into grasslands does not
affect soil carbon in all cases, but does reduce total ecosystem carbon due to the removal of above‐ground
biomass. Wetland creation increases carbon sequestration significantly, but it should be noted that wetland
creation can increase the emission of the more potent greenhouse gas, methane (discussed further below).
In broad terms, this assessment revealed that are three potential approaches to reducing the emission of
greenhouse gases from land or increasing their sequestration:
1. Changes in land management practices. These changes in practice include activities that improve soil
structure (and which therefore minimise its erosion from tillage and grassland), that reduce the frequency or
depth of tillage, that increase the amount of organic material in the soil (incorporation of green manure,
livestock manure or imported organic material), or that reduce the requirement for the application of
exogenous fertilisers.
2. Land use change. Any step‐change shift in land use can have a significant impact on the emission and
sequestration of greenhouse gases on farmland. Conversion of tillage land to permanent grassland will
minimise the emission of greenhouse gases that occurs following cultivation of the soil and, after a time, result
in the commencement of net sequestration. Furthermore, conversion of grassland to a natural habitat, such as
woodland, will generate a further step‐change increase in the sequestration of greenhouse gases as a result of
the reduction in farming intensity and the gradual sequestration of carbon in the biomass of the trees in
addition to that occurring in the soil.
It should be noted that landuse change can be undertaken on sub‐field scale plots or strips, but it should be
permanent, to ensure that sequestered greenhouse gases are not re‐emitted at a later date. In addition, it is
important to recognise that these measures would require incentivisation or compensation for the farmer due
to their direct impact on productivity.
3. Water table management (re‐wetting the land). There is considerable evidence that the removal or blockage
of land drains or other hydrological manipulation of the catchment, to raise the water table in certain areas of
land with an inherent natural propensity to be wet or boggy, can increase the sequestration of carbon in the
soil. However, because it has also been shown that wetted land of this type can emit significantly higher levels
of the far more potent greenhouse gas methane, it remains unclear whether this intervention can actually
result in the increased sequestration of greenhouse gases. Further studies are required to examine the efficacy
of this potentially important and useful measure.
Whether the sequestration of greenhouse gases is to be delivered through changes in land management
practice, landuse change or water table management, members of the Carbon Sequestration Working Group
felt that it was very important to recognise that many of these measures would result in a loss of productivity
from the land affected and could have a corresponding impact on the farm business.
In light of this, they felt that it is essential for any proposed interventions on a farm are carefully designed
and targeted to areas where, due to the physical properties of the land, there is the greatest potential for
sequestration to occur and where the least impact to the productivity of the farm business will be incurred
(i.e. where there is the most advantageous cost‐benefit ratio to the farmer).
In addition, the Working Group were keen to emphasise that payments derived through greenhouse gas
sequestration may not be sufficient to offset the loss of productivity from farmed land resulting from the
intervention (especially if permanent landuse change is being undertaken) and that uptake of these entirely
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voluntary measures may therefore be low. This issue creates an even greater need for targeting of greenhouse gas
sequestration measures, such that they form just one component of an integrated programme of interventions
delivered for a variety of reasons and drawing on a number of different funding streams.

Targeting measures – regulation of greenhouse gases
There are two key considerations when attempting to identify sections of the landscape where interventions could
be targeted to enhance the sequestration of greenhouse gases.
1. High sequestration potential. We need to identify land with the highest inherent potential to sequester
additional greenhouse gases. As we have already described, landuse change and extensification of agricultural
practice are the most effective methods for enhancing carbon sequestration. In addition, there are some soils
which have a higher natural capacity to sequester carbon than others and there is some evidence that re‐
wetting land with a natural propensity to be wet or water‐logged can dramatically increase the levels of carbon
being sequestered.
2. Cost‐effectiveness for the farm business. The Working Group agreed that measures to enhance the
sequestration of carbon were unlikely to be cost‐beneficial unless they were targeted at land which was already
less productive or challenging to farm. Interestingly, naturally wet and water‐logged sections of land, which
may have significant potential for the sequestration of carbon when re‐wetted were also identified by the
farmers in the Working Group as areas where productivity may be lower.
In order to identify locations in the Tamar Catchment with the greatest potential for carbon sequestration
measures to be effective and to therefore to generate sufficient funds to make them an attractive proposition for
the farmer, we first identified land areas with the greatest potential for landuse change. Using Rural Payments
Agency data on landuse for 2012 we were able to score each farmed field in the catchment for the number of
possible step‐changes that it could undergo (i.e. tillage land –permanent grassland – wetland habitat – woodland).
In addition, we also used the National Soil Resources Institute (NSRI) data from Cranfield University to identify
areas of clay‐ and peat‐dominated soils, which the evidence indicates have the greatest potential to sequester
carbon.
It should be noted here that the true ability of a soil to sequester carbon will require a detailed local
assessment of the soil type and condition in a particular location and that this catchment‐scale assessment is
a strategic exercise to determine the landscape‐scale opportunity for carbon sequestration measure to be
delivered.
Finally, these datasets were overlain on the Surface Flow Index hydrological model, which, along with the soil
type, identifies areas of ground with a propensity to accumulate water and additional weighting was also given to
areas of low grade agricultural land (as identified using the Agricultural Land Classification for the catchment
area). The output from this analysis is shown in Figure 25.

A proposed Tamar Carbon Research Project
One of the key conclusions of the Carbon Sequestration Working Group was the critical need for more detailed
data on the carbon sequestration potential of the soils found in the Tamar Catchment and the impacts of water
table or hydrological management on their ability to sequester greenhouse gases overall.
To meet this gap in our current understanding a group of interested farmers are seeking to establish an
extensive and ambitious soil carbon research programme in the Tamar Catchment. The aim of the project is to
demonstrate the levels of carbon sequestration realisable under a variety of land management scenarios in the
catchment and to determine the best methods for farmers quantify their soil carbon sequestration such that
they are then well placed to enter a carbon payments scheme if one is established.
The importance of the proposed research project has recently been recognised by soil and carbon sequestration
specialists from the Environment Agency and Natural England and negotiations are now underway between the
interested parties to secure the funding required for this important project to proceed.
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Figure 25. Map showing areas of the greatest potential for carbon sequestration measure to be delivered in a cost‐beneficial
manner. This is based on the fundamental sequestration potential of the land (determined according to soil type and current
landuse) and on the suitability of the land for carbon sequestration measures to be delivered in the most cost‐effective way (i.e.
hydrological modelling and Agricultural Land Grade were used to identify lower productivity land where landuse change, re‐wetting
and/or extensification would have the least economic impact on the farm business).
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Current funding – regulation of greenhouse gases
Greenhouse gas regulation (sequestration) schemes involving landuse or management interventions have, thus
far, been slow to develop worldwide. The majority of the carbon offsetting market has been dominated by energy
efficiency or renewable energy projects. The reason for this stems from the fact that sequestration schemes can
take many years for the environmental benefits to be realised and measuring carbon sequestration is not an easy
task. Accordingly, very few sequestration schemes have been approved by the United Nations’ accreditation
scheme under the Kyoto Protocol.
In the UK, there are a small number of unaccredited carbon offsetting projects in existence; all of which are based
on woodland planting schemes. These appear attractive to corporate sponsors on Corporate Social Responsibility
(CSR) grounds rather than the acquisition of carbon credits per se. DEFRA provide a Code of Best Practice for
Carbon Offset Providers (accreditation requirements and procedures), which together with the Woodland Carbon
Code has helped to formalise some of these schemes.
To meet the requirements of the Code, projects need to: (1) register with the FC, stating the exact location and
long‐term objectives; (2) meet UK standards for sustainable forest management; (3) have a long‐term
management plan; (4) use approved methods for estimating the carbon that will be captured; and (5) demonstrate
that the project delivers additional carbon benefits than would otherwise have been the case.

The Woodland Carbon Code
The UK Government has approved the first ever UK carbon certification scheme, The Woodland Carbon Code
(WCC), which for the first time enables businesses to communicate UK woodland creation projects in their
greenhouse gas reports.
The WCC, developed by an industry stakeholder group led by the
Forestry Commission, aims to provide transparency and credibility to
UK woodland projects designed to capture and store carbon. It
provides a best practice guide for organisations wishing to create
woodland to remove carbon dioxide from the atmosphere. This gives
businesses a unique opportunity to mitigate their carbon emissions
through tree planting in the UK.
The Woodland Trust has been instrumental in the WCC creation and
their Woodland Carbon project at Warcop is one of the first to receive
certification. Both companies and individuals can invest in this novel
Woodland Carbon scheme and Pearson, Waitrose and Eurocamp were
among the first companies to get on board. They remove their carbon
through the Warcop Project, a 160 hectare native woodland project in
Cumbria..
The sale of sequestered carbon and a significant funding contribution
from North Pennines AONB allowed the project to be 100% financed
from sources not traditionally associated with woodland creation.

There are currently no carbon‐offsetting projects in the UK based on soil carbon sequestration. This is because the
ability of soils to sequester carbon under different management practices is subject to significant variability and, at
present, measurement of soil carbon is not a straightforward process.
During the development of this plan significant advances have been made to explore the potential for a carbon‐
trading market to be established in the Tamar Catchment. This has been discussed extensively with the members
of the Carbon Working Group and with key members of the business community in the catchment, including
members of the Plymouth Chamber of Commerce. This is discussed in more detail in the ‘Future Funding’ section
of this plan below.
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The Tamar Catchment Management Plan
An integrated ecosystem services approach
In order to develop a catchment management plan for the Tamar Catchment we must devise an integrated
approach, which blends a number of different interventions to protect and enhance the provision of ecosystem
services by the catchment. To achieve success, these interventions will include:
1. Regulation: The UK Government has put in place regulations and Statutory Management Requirements that
cover all the UK land area and sets out the legal framework for any owner – ‘Polluter Pays’.
2. Cross Compliance (minimum good practice): Additional measures are detailed in the Good Agricultural and
Environmental Conditions (GAEC) within Cross Compliance that is tied to farmers’ European Subsidies. These
subsidies are optional and so do not cover all of the land.
3. Community Conservation (best practice advice): Often referred to as win‐win advice, this type of approach
delivers advice on best management practices that improve the provision of ecosystem services while setting
out the ‘self‐interest’ economic advantages that will be achieved through their uptake – ‘Provider Saves’.
4. Incentive Schemes: Now often referred to as Payments for Ecosystems Services initiatives, these schemes
incentivise additional targeted actions (over and above good practice) that enhance the provision of one or
multiple ecosystem services: ‘Provider is Paid’.

1. A need for effective regulation
Discussion with stakeholders indicates there is broad agreement that appropriate financial support to pay for WFD
delivery needs to be complemented by effective enforcement of environmental management standards.
Effective enforcement of regulatory requirements will ensure any financial payments to businesses to deliver
environmental outcomes (ecosystem services) will not fund activities which businesses should be undertaking
anyway to meet existing legal requirements. Private sector funding streams (e.g. water industry, carbon off‐
setters) have also indicated their reluctance to invest in land management schemes unless landowners are
meeting statutory environmental standards e.g. cross compliance.
As part of the development of the Tamar Management Plan, the Environment Agency has provided guidance of
how it will enforce existing environmental regulations across the catchment (detailed in Appendix 3). Their
approach to regulation is divided into two main strands: (1) regulation of environmental permitting point sources)
and (2) regulation of land‐based activities (diffuse sources).
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Enforcing Environment Agency Permits
The Environmental Permitting (England and Wales) Regulations 2010 established a common permitting
programme and replaced 41 separate sets of regulations.
It is an offence to cause or knowingly permit a water discharge activity or groundwater activity unless you are
complying with an environmental permit or exemption. The Environment Agency can issue permits for certain
water discharge activities which will contain conditions which must be complied with. Failure to do so can result in
enforcement action being taken. The Environment Agency works with good performers so they continue to deliver
effective environmental protection and improvement, but takes action against unacceptable performance.
The EA use a 'risk‐based' approach to target our resources at poor performers and illegal operators who pose the
highest risk to the environment. A key element of thier modern regulation approach is Operational Risk Appraisal
(Opra), a tool which lets them objectively assess the risks from an activity.
The assessment provides a risk‐rating, or profile, which they use as part of their compliance assessment process.
The Opra profile for an activity also determines how much they charge businesses for regulating an activity. They
also use 'Operator Monitoring Assessment' (OMA) for auditing the quality of self‐monitoring undertaken by the
operators of installations permitted under the Environmental Permitting Regulations.

Regulation of land‐based activities
During catchment walkover assessments the Environment Agency will walk along a given stretch of a river,
identifying and recording specific sources of pollution. They will then trace the pollution back to its source, take
photos, classify the scale of pollution and record this information on a National Incident Recording System where
appropriate.
Where the Environment Agency finds evidence of pollution, their officers will visit the farm concerned. During this
initial pollution prevention visit, they will explain to the farmer they problem that has been identified, and the
likely impact this is having on water quality. Depending on the circumstances and severity of the issues found, the
Environment Agency will recommend that the farmer addresses the issue himself or seeks advice from a farm
advice initiative such as Catchment Sensitive Farming. Where regarded as necessary by Environment Agency
officers, they will take enforcement action themselves and will go back to all of the farms visited to ensure actions
have been taken to tackle the problems identified.
The Environment Agency uses three main incident categories to determine the severity of a pollution incident as
outlined in the boxes below. Category 1 and 2 incidents will be likely to result in prosecution and/or formal
enforcement action being taken by the Environment Agency whilst Category 3 incidents will more likely be dealt
with informally through referring the farmer to suitable third‐party advice (see Appendix 3 for definitions). Any
enforcement action will be dependent on the level of harm actually caused along with any aggravating or
mitigating circumstances that may arise. Major and significant incidents can result in prosecution whereas lesser
events are often dealt with using a range of enforcement options including advice and guidance, civil sanctions,
warnings, cautions and works notices. In all cases, prosecution is the last resort taken by the Environment Agency
where ever possible.
The Environment Agency advises anyone who thinks they may have caused a pollution incident to contact them as
soon as possible. In all cases self‐reporting of an incident is treated as an important mitigating circumstance when
enforcement action is being considered.

2. Cross Compliance (minimum good practice)
Cross Compliance, which came into being on 1st January 2005, is a set of rules that farmers must adhere to in order
to receive their single payment under the new Single Payment Scheme (SPS), which is also known as Pillar 1 of the
EU Common Agricultural Policy subsidy payments. Effectively, the receipt of farming subsidies is dependent on
farmers adhering to a set of basic environmental management practices (Good Agricultural and Environmental
Conditions; GAEC) and existing legislative requirements (Statutory Management Requirements; SMRs).
The standards of GAEC relate to the issues of soil erosion, soil organic matter, soil structure, ensuring a minimum
level of maintenance, avoiding the deterioration of habitats and protection and management of water. The SMRs
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relate to the areas of public, animal and plant health, environment and animal welfare. Farmers must implement
Cross Compliance across the entire agricultural area of their land holdings, irrespective of how much agricultural
land they are claiming payments on. Cross Compliance is administered and enforced by the Rural Payments
Agency (RPA) with assistance from the Environment Agency and English Nature.
It is important to note, when considering Cross Compliance and the Single Payment Scheme, that the European
Commission are currently working on their legislative proposals for the post‐2013 reform of the Common
Agricultural Policy (CAP). The arguments about the size of the CAP Pillar 1 and who should pay for it are numerous
and wide ranging, but what is clear is that the member states and the European Parliament (EP) are seriously
considering a move away from their current positions, which largely reflect the opinions of the agricultural policy‐
making community, to a more representative stance that is coordinated with policy‐makers in charge of the
environment, the economy and public finances (Zahrnt, 2011).
In line with this, one of the most commonly cited proposals for CAP reform is that a greater proportion of the Pillar
1 subsidy becomes dependent on the provision of ‘public goods and services’, such as environmental and resource
protection (often referred to as ‘greening’ of Pillar 1), rather than just food production with minimal environmental
impact.
If this ‘greening’ of the CAP does occur, it will become even more important to farmers and environmental
managers that the measures delivered are targeted to deliver optimal environmental benefits, that the benefits
are accurately assessed across the landscape and that farmers are supported in undertaking the necessary steps to
ensure they continue to receive their payments.

3. Best practice advice
A key recommendation of this plan for the Tamar is that all land managers and farmers have the opportunity to
access high quality advice that will identify opportunities for them to improve their practices, enhance the
provision of ecosystem services from their land (including food) and increase the efficiency and economic
performance of their farm business.
There a number organisations who have skilled, knowledgeable and qualified farm advisors who are able to give
advice on farming practices in the Tamar Catchment. These include Catchment Sensitive Farming, Westcountry
Rivers Trust, the Wildlife Trust, Soils for Profit, Natural England, the Environment Agency, the Farming and
Wildlife Advisory Group South West and a number of other organisations. In addition, farmers obtain a
considerable amount of advice from their own agronomists and farming advisors.
An integrated farm advice package will cover many aspects of a farmers practice and will indicate where the
adoption of good/best practice may minimise the risk that an activity will have a negative impact on the
environment and where it may enhance the provision of a particular ecosystem service.
In addition to broad advice on good practice, an advice package should produce a targeted and tailored
programme of measures that could be undertaken and will include specific advice on pesticide, nutrient and soil
management on the farm.
 Pesticide management plans. Standards for the use and management of pesticides in the UK are set out by
BASIS and the Health and Safety Executive and, in 2001, the farming and crop protection industry established
the Voluntary Initiative to promote best practice in the use and management of pesticides and to minimise
their environmental impacts. The Voluntary Initiative programme was developed as an alternative to a
pesticide tax which had, until that time, been under consideration by the Government. Advice and training in
the use and management of pesticides, delivered to farmers and their contractors via a pesticide plan, can
prevent accidental pollution from occurring either during preparation or following application.
 Nutrient management plans. Nutrient management can help farmers to save money and reduce pollution, and
they are an important record of practices undertaken on a farm. A nutrient management plan will ensure that
farmers are aware of Cross Compliance Statutory Management Requirements (SMRs), such as Nitrate
Vulnerable Zone regulations and the regulation relating to the appropriate use of fertilisers.
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 Soil management plans. A soil management plan will set out how a farmer can manage their land to reduce
the risk of soil erosion occurring. Farm advisors, supported by a number of guides produced by DEFRA, the
Environment Agency and other organisations, can work with a farmer to document a field‐by‐field assessment
of erosion risk and to identify the steps that can be taken during the year to minimise the risk of run‐off and
erosion.

4. Incentivisation
Payments for Ecosystem Services (PES) schemes are market‐based instruments that connect SELLERS of
ecosystem services with BUYERS. The term Payments for Ecosystem Services is often used to describe a variety of
schemes in which the beneficiaries of ecosystem services provide payment to the stewards of those services.
Payments for Ecosystem Services schemes include those that involve a continuing series of payments to land or
other natural resource managers in return for a guaranteed or anticipated flow of ecosystem services.
At present, farmers, who represent less than 1% of our society, currently manage nearly 80% of our countryside
and are largely responsible for the health of the ecosystems it supports. However, despite this key role for farmers
in managing our natural ecosystems, they are currently only paid for the provision of one ecosystem service; food
production. The basic idea behind Payments for Ecosystem Services is that those who are responsible for the
provision of ecosystem services should be rewarded for doing so, representing a mechanism to bring historically
undervalued services into the economy.
A Payments for Ecosystem Services scheme can be defined as a voluntary transaction where (1) a well‐defined
ecosystem service (or a land‐use likely to secure that service) is being ‘bought’ by (2) an ecosystem service buyer
(minimum of one) from (3) an ecosystem service seller (minimum of one) if, and only if, (4) the ecosystem service
provider secures ecosystem service provision (conditionality).
Historically, most Payments for Ecosystem Services schemes fit into 5 broad categories of ecosystem service
provision; fresh water provision, water regulation, climate regulation, habitats for wildlife and recreation & culture.
Through the strategic targeting approach adopted for the Tamar Plan we have identified sections of the
catchment landscape where interventions designed to enhance the delivery of these services are most likely
to be successful and where the greatest improvements might be realised in the most cost‐effective manner.

Identifying multi‐functional ecosystem services areas
Through the Tamar Catchment Planning process we have built a comprehensive and robust evidence‐base, which
we can use to strategically target catchment management advice and interventions within the catchment and
tailor the measures proposed to each individual situation and objective.
The individual ecosystem service prioritisation maps that have been developed by the Working Groups have been
developed to target interventions designed to enhance the provision of those services at a whole‐catchment and,
in several cases, at a much finer resolution. What is particularly interesting is that when these strategic maps are
overlaid it reveals that there are many multifunctional areas of land in the catchment that play a key role in the
delivery of multiple ecosystem services.
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This combined ecosystem service provision map also allow us to identify sections of the catchment where these
multifunctional areas come into direct conflict with intensive agricultural production or other human activities and
where their delivery may therefore be compromised. However, it also shows that the resolution of these conflicts,
through catchment management interventions designed to improve ecosystem function could yield significant
improvements in ecosystem service provision.
In addition, this map of multifunctional ecosystem service providing areas also allows us to identify areas which
play a less significant role in ecosystem service provision and which, therefore, are likely to support more intensive
sustainable agricultural production while posing less of a threat to the provision of those other services.
By adopting this balanced approach, we can ensure that the delivery of our catchment management programme
achieves the greatest potential environmental benefit and enhancement of ecosystem service provision without
resulting in a net loss of food production form the catchment landscape.
Figure 26. Map showing areas of land identified as playing a key role in the provision of multiple ecosystem services.
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A new vision for the Tamar
The stakeholder engaged in the Tamar Catchment Planning process have worked together to develop a common
understanding of the current and future issues that relate to ecosystem service provision form the catchment.
They have also worked to identify what, in their opinion, needs to be done and where it should be delivered to
create healthy, functional ecosystems in the catchment that deliver the optimal blend of ecosystem services that
they want and need it to provide now and in the future.
The image in Figure 27 attempts to capture the aspirational vision of the Tamar Catchment landscape and show
how it may look in the future if the healthy, productive and balanced landscape that the stakeholders in the
catchment have envisaged can actually be realised.
Perhaps the most important aspect of this vision is the belief of the Tamar Catchment Partnership that, if it
can be realised, it will not only give us a healthier and more productive landscape in terms of ecosystem
services, but it will also improve the ecological health of the aquatic ecosystems in the catchment and move
the waterbodies towards an optimal ecological status under the WFD condition assessments.
The Tamar Plan stakeholders are realistic enough to know that the restoration of all 100 waterbodies in the
catchment to good ecological status may not be possible, given that the population and food production levels
that the catchment is required to sustain. However, they do believe that it will be possible to prevent further
deterioration of the environment in the catchment and start the process of moving the catchment ecosystem
towards the highest achievable level of health and functionality.
Figure 27. Tamar 2020: a representation of the Tamar Catchment Partnership’s vision for a catchment landscape that delivers an
integrated and balanced blend of all of the ecosystem services upon which we depend.
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Progress so far & next steps…
There are many catchment management plans that are relevant to the Tamar and whilst most have aspirations to
integrate with other directives there is often an over‐riding desire to create a very specialised and technical plan
that addresses the readily identifiable ‘point source’ issues. Whilst these plans are vital they often do not include
within their scope the less tangible diffuse benefits derived from the wider catchment.
The aim of the Tamar Catchment Management Plan is to build on current sector specific plans by identifying
where these diffuse benefits which society values are derived and where their delivery can be enhanced.
In this first phase of the Tamar Planning process we have set out the discussions and decisions made by the
catchment partnership to identify the less tangible diffuse benefits that are derived from the wider Tamar
Catchment, as well as how these benefits complement each other and can be delivered through a shared vision.
While this first phase has allowed the for the development of a shared vision, there is still a great deal of work to be
done in showing how the perceived outcomes from such a vision will articulate with the standard reporting drivers
(Water Framework Directive status, Birds and Habitats Directive targets, Drinking Water Standards, Bathing
Water measures, etc.).
Having created a shared vision the Tamar Catchment, defined the overall approach to its management and
identified the key multifunctional ecosystem service‐providing areas, the catchment partnership is now well
placed to begin the development a programme of broad catchment management interventions to achieve the
best possible environmental and economic benefits for all of the interested parties.
The next step in the process is to develop a suite of action plans that can realise the vision and produce the
ecosystem services and environmental outcomes we hope to deliver. Some of these action plans are already well
developed, such as the Public Engagement and Local Food Plans, while others will require further consultation
with the stakeholders in the catchment and exploration of funding mechanisms before they can be finalised and
enter a delivery phase (see full exploration of current and future funding in the Tamar Catchment in Appendix 4).

 Build Partnerships ‐ DONE.
A partnership of over 100 individuals representing over 30 organisations and businesses has come together to
take part in the creation of a shared understanding and subsequently shared vision for the Tamar catchment. It
is important to note that whilst the partnership is a localised entity it fits within a regional and national
framework and as such articulation at these scales is also required.
 Characterise Watershed (Catchment) ‐ DONE
The process of characterising the catchment through identifying and understanding the benefits derived from
the Tamar, in terms of where benefits are ‘generated’, where they are ‘consumed’, and the current state of
these ‘goods and services’ has been done. This process outlined the broad services society derives from the
Tamar, albeit that each service can be further sub‐divided, and sets out where there is complementarity and
where there is conflict.
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 Set Goals and Identify Solutions ‐ UNDERWAY
From this shared understanding an initial shared vision has been created that needs further development by
the partnership into a set of goals and outcomes, which together with a suite of solutions to protect areas
important to society, can be used to develop action plans.
 Design Implementation Program ‐ ONE DOWN MANY TO GO
From the outset of the initial partnership meeting the need for a catchment wide public engagement plan was
identified and a separate working group was initiated to set out how to raise awareness of what society gets
from the Tamar. This is set out in the Publish Engagement and Local Food Action Plan. The second phase of
the Tamar Catchment Management plan is to set out a suite of further action plans that articulate with existing
and a series of new potential funding routes that have also been explored during this process to data (see
Appendix 4 for summary of Current and Future Funding in the Tamar Catchment).
 Implement Plan ‐ TO DO
The action plans developed, if articulated with specific funding mechanisms, can be enacted over the
appropriate funding time‐scales with the support of the partnership members working a coordinated manner.
 Measure Progress and Make Adjustments ‐ TO DO
Long‐term sustainability of the partnership is needed to periodically assess progress and make adjustments to
the plan. The funding for this continued strategic activity can be built into the action plans produced.
 Improve Plan ‐ TO DO.
The Tamar Catchment Plan is a ‘live’ document that will continue to evolve and develop over time. If the
catchment partnership remains strong the then the Plan will remain a relevant and useful strategic tool for the
delivery of catchment management over many years to come.

78

The Tamar Plan

Sources
This strategic plan has drawn on the expert judgement of around 100 key stakeholders and a huge number of
additional sources of data, evidence and information –

Water Framework Directive
 Carvalho L, Bennion H, Darwell A, Gunn I, Lyle A, Monteith D and Wade M (2003) Physico‐chemical conditions for
supporting different levels of biological quality for the Water Framework Directive for freshwaters. Report by the
Environment Agency.
 UK Technical Advisory Group on the Water Framework Directive (2007) Recommendations on Surface Water
Classification Schemes for the purposes of the Water Framework Directive.
 Ellis J.E. (2007) Combining Multiple Quality Elements and Defining Spatial Rules for WFD Classification. Report by
the Environment Agency.

The Catchment Approach
 Environment Agency (2011) Extending the catchment‐based approach: how the Environment Agency will support
and assist others.
 Environment Agency (2012) Operational instruction 403‐12: Water quality planning: identifying schemes for the
PR14 National Environment Programme.
 Laurence Smith, Dylan Bright and Alex Inman (2011) A model for piloting new approaches to catchment
management in England and Wales. DEFRA Report.
 The Rivers Trust (2012) DEFRA Strategic Evidence and Partnership Project.
 Waterton, C, et al (2011) Understanding and Acting within Loweswater: A Community Approach to Catchment
Management. Non‐Technical Summary (Research Summary) ESRC End of Award Report, RES‐229‐25‐0008.
Swindon:ESRC

Ecosystem Services & Payments for Ecosystem Services
 DEFRA (2007) An introductory guide to valuing ecosystem services.
 Eftec, Just Ecology and Turner R (2006), England’s Ecosystem Services: A preliminary assessment of three habitat
types: broad leaved woodland, the inter‐tidal zone and fresh water wetland. English Nature Research Reports.
 Engel, S, Pagiola, S, Wunder, S, (2008) Designing payments for ecosystem services in theory and practice: an
overview of the issues. Ecological Economics 65.
 Westcountry Rivers Trust (2012) WATER Project Payments for Ecosystem Services Handbook.
 UK National Ecosystem Assessment (2011) The UK National Ecosystem Assessment Technical Report. UNEP‐
WCMC, Cambridge

Provision of Water Quality
 Cuttle, S.P. et al., (2007) An Inventory of Methods to Control Diffuse Water Pollution from Agriculture (DWPA): A
User Manual. DEFRA Report.
 Forestry Commission (2012) EWGS 7: Woodland Creation Grant – Grants and regulation guidance.
 Nisbet, T., Silgram, M., Shah, N., Morrow, K., and Broadmeadow, S. (2011) Woodland for Water: Woodland
measures for meeting Water Framework Directive objectives. Forest Research Monograph, 4, Forest Research,
Surrey, 156pp.
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 Broadmeadow, S., Nisbet, T., Silgram, M. and ., Morrow, K. (2009) Opportunity mapping for woodland creation to
meet the objectives of the Water Framework Directive. Final report to the Environment Agency and Forestry
Commission, England, May 2009.
 Westcountry Rivers Trust (2012) National Environment Programme Catchment investigations: Crownhill Water
Treatment Works.
 Willie Duncan, Robin Guthrie & Roger Owen (2006) The Development of Soluble Reactive Phosphorus Regulatory
Values in UK Rivers. SEPA Report for UK TAG.
 UK Government (2012) Water for Life

Location‐Specific (point‐source) Issues
 DEFRA (2012) Statement of Obligations: Information for Water and Sewerage Undertakers and Regulators on
Statutory Environmental and Drinking Water Provisions Applicable to the Water Sector in England.
 Krueger T, Page T, Hubacek K, Smith L, Hiscock K. (2012) The role of expert opinion in environmental modelling.
Environmental Modelling & Software 36: 4‐18.
 Krueger T, Quinton JN, Freer J, Macleod CJA, Bilotta GS, Brazier RE, Hawkins JMB, Haygarth PM. (2012)
Comparing empirical models for sediment and phosphorus transfer from soils to water at field and catchment scale
under data uncertainty. European Journal of Soil Science 63: 211‐223.

Regulation of Water Resources
 Boorman, D.B, Hollis, J.M. and Lilley, A. (1995). Hydrology of Soil Types: a hydrologically‐based classification of the
soils of the UK. Institute of Hydrology Report No.126, Wallingford, UK.
 Bullock and Acreman (2003) The role of wetlands in the hydrological cycle. Hydrology and Earth System Sciences 7
(3) 358‐389.
 Environment Agency (2010) Working with natural processes to manage flood and coastal erosion risk.
 Environment Agency (2008) Delivery of Making Space for Water ‐ The role of land use and land management in
delivering flood risk management. Final Report.
 Environment Agency (2012) Partnership Pays: An introduction to the future funding and management of flood and
coastal erosion management projects for developers and private investors.
 Forest Research (2010) Opportunity Mapping for Woodland to Reduce Flooding in the River Derwent, Cumbria.
 Holliday, K. (2009) Wetland Vision Technical Document: Overview and reporting of project philosophy and
approach. Developing priority maps for the England Wetland Vision.
 Lane, S. N. and Reaney, S. M. and Heathwaite, A. L. (2009) Representation of landscape hydrological connectivity
using a topographically driven surface flow index. Water Resources Research; 45.
 South West Water (2009) Water Resources Plan 2010‐2035.
 Hume, C. (2008) Wetland Vision Technical Document: overview and reporting of project philosophy and technical
approach. The Wetland Vision Partnership.
 Wetland Ecosystem Research Group (2000) Tamar 2000 SUPPORT Project: Wetlands Phase I Report.
 Wetland Ecosystem Research Group (2000) Tamar 2000 SUPPORT Project: Wetlands Phase II Report.

Ecological Networks (Spaces for wildlife)
 DEFRA (2012) Biodiversity 2020: A strategy for England’s wildlife and ecosystem services.
 England Biodiversity Group (2011) Think BIG How and why landscape‐scale conservation benefits wildlife, people
and the wider economy (NE309).
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 Lawton, J. and DEFRA (2010) Making Space for Nature: A review of England’s Wildlife Sites and Ecological
Network.
 The South West Wildlife Trusts (2005) Rebuilding Biodiversity in the South West: Thriving Landscapes for Wildlife
and People – Technical manual.
 UK Government (2011) The Natural Choice: securing the value of nature.

Recreation & Culture
 Cornwall Council (2012) A green infrastructure strategy for Cornwall: a strategic framework.
 Dartmoor National Park Authority (2012) Dartmoor National Park Management Plan 2007‐2012.
 Department for Communities and Local Government (2012) National Planning Policy Framework.
 Devon County Council (2011) Making Green Connections: Devon Green Infrastructure Strategy Main Report.
 Environment Agency (2009) Enjoying Water: A strategy for water‐based recreation in the South West.
 Natural England (2010) Nature Nearby: Accessible Natural Greenspace Guidance.
 Plymouth City Council (2010) Plymouth Green Infrastructure (GI) Delivery Plan.
 South Devon AONB (2009) South Devon Area of Outstanding Natural Beauty: Management Plan 2009‐2014.
 Tamar Estuary Consultative Forum (2012) Draft Tamar Estuaries Management Plan.
 West Devon Borough Council (2006) West Devon Open Space, Sport and Recreation Study.
 Woodland Trust (2010) Space for people: targeting action for woodland access.

Carbon Sequestration
 ADAS (2009) Best Practice for Managing Soil Organic Matter in Agriculture Manual of Methods for Lowland
Agriculture.
 Bradley, R.I. (2004) UK soil database for modelling soil carbon fluxes and land use for the national carbon dioxide
inventory. Defra Project: SP0511.
 DEFRA (2004) Final Project Report: To Develop a robust Indicator of Soil Organic matter Status.
 DEFRA (2010) To evaluate the potential of technologies for increasing carbon storage in soil to mitigate climate
change. Sub‐project A of Defra Project SP1605: Studies to support future Soil Policy.
 Alonso, I., Weston, K., Gregg, R. and Morecroft, M. (2012) Carbon storage by habitat ‐ Review of the evidence of
the impacts of management decisions and condition on carbon stores and sources. Natural England Research
Reports, Number NERR043.
 Ostle, N. J., Levy, P. E., Evans, C. D. and Smith, P. (2009) UK landuse and soil carbon sequestration. Land Use
Policy 26S; S274‐S283.
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Appendix 1: Soil HOST habitat suitability
A hydrologically‐based classification of the soils of the United Kingdom was developed based on existing data sets
that describe both the soils and their distribution, and the hydrological response of catchments. The classification
was based on conceptual models of the processes that occur in the soil and, where appropriate, the substrate. The
resulting scheme has 29 classes, based on eleven response models. Soils are assigned to classes on the basis of
their physical properties, and with reference to the hydrogeology of the substrate.
Soil HOST

Freely draining floodplain soils

Grazing marsh

Purple moor grass
& rush pastures

Wet Woodland

+

+

+

Very acid loamy upland soils with a wet
peaty surface

+

+

Slowly permeable seasonally wet acid
loamy and clayey soils

+

+

+

Slowly permeable seasonally wet
slightly acid but base‐rich loamy and
clayey soils

+

+

+

Slowly permeable wet very acid upland
soils with a peaty surface

+

Loamy and clayey floodplain soils with
naturally high groundwater

+

+

Loamy soils with naturally high
groundwater

+

+

Loamy and sandy soils with naturally
high groundwater and a peaty surface

+

+

Blanket bog peat soils

+
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Appendix 2: Carbon sequestration data
A detailed assessment of evidence collected during field observations, long‐term experiments and modelling
studies in the UK (Dawson and Smith; 2007) has shown that landuse and landuse change significantly affect soil
carbon stocks (see Table). As the data clearly show, soil carbon losses occur when grasslands, managed forest
lands or native ecosystems are converted to croplands, and soil carbon gains are made when croplands are
converted to grasslands, forest lands or native ecosystems. Conversion of forest lands into grasslands does not
affect soil carbon in all cases, but does reduce total ecosystem carbon due to the removal of above‐ground
biomass. Wetland creation increases carbon sequestration significantly, but it should be noted that carbon
sequestration can
Potential changes in soil carbon storage resulting from land use change. Data from Dawson and Smith (2007). Positive value
indicates soil carbon gains, negative value indicates soil carbon losses (means and uncertainty in standard deviations and ranges).

Land use change

Net C sequestration rate and uncertainty
(tonnes C per Ha per year)

Arable to ley: arable rotation

1.6

Arable to grassland (50 years)

0.3 to 0.8

Arable to grassland (35 years)

0.6

Arable to grassland (15–25 years)

0.3 to 1.9 (±0.6)

Arable to grassland short leys (20 years)

0.4

Arable to permanent pasture

0.3

Arable to forestry (115 years)

0.5 (+ 1.5 C in veg.)

Arable to forestry

0.6 (+ 2.8 C in veg.)

Arable to forestry (25 years)

0.3 to 0.6

Arable to forestry

0.5 to 1.4

Permanent crops to arable

−0.6

Grassland to arable (20 years)

−0.9 (±0.3)

Grassland to arable

−1.0 to −1.7

Moorland to grassland

−0.9 to −1.1

Forestry to arable

−0.6

Forestry to grassland

−0.1 (±0.1)

Peatland to cultivation

−2.2 to −5.4

Wetland to arable

−1.0 to −19

Wetland restoration

0.1 to 1.0

Revegetation on abandoned arable

0.3 to 0.6

Revegetation on wetlands from arable

2.2 to 4.6

Revegetation on wetlands from grassland

0.8 to 3.9
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Appendix 3: Environment Agency Regulatory Processes
Waste water treatment & industrial sector
Enforcing Environment Agency Permits
For England and Wales, the principal water pollution offences are contained in the Environmental Permitting
(England and Wales) Regulations 2010: regulations 38(1). Prior to environmental permitting different activities
that were harmful to the environment and human health required different types of permission to continue. These
permissions came under different names (permits, consents, licenses etc.) and had different forms, procedures
and processes. The Environmental Permitting (England and Wales) Regulations 2010 established a common
permitting programme and replaced 41 separate sets of regulations.
It is an offence to cause or knowingly permit a water discharge activity or groundwater activity unless you are
complying with an environmental permit or exemption. The Environment Agency can issue permits for certain
water discharge activities which will contain conditions which must be complied with. Failure to do so can result in
enforcement action being taken. The Environment Agency works with good performers so they continue to deliver
effective environmental protection and improvement, but takes action against unacceptable performance.
We use a 'risk‐based' approach to target our resources at poor performers and illegal operators who pose the
highest risk to the environment. A key element of our modern regulation approach is Operational Risk Appraisal
(Opra), a tool which lets us objectively assess the risks from an activity.
The assessment provides a risk‐rating, or profile, which we use as part of our compliance assessment process. The
Opra profile for an activity also determines how much we charge businesses for regulating an activity. We also use
'Operator Monitoring Assessment' (OMA) for auditing the quality of self‐monitoring undertaken by the operators
of installations permitted under the Environmental Permitting Regulations.

The Compliance Classification Scheme (CCS)
The Compliance Classification Scheme (CCS) provides consistency across different regulatory regimes in the
reporting of non‐compliance with permit conditions. The information from our scheme contributes to an activity's
Operational Risk Assessment (Opra) risk rating or profile. The scheme categorises non‐compliance based on the
potential to cause environmental damage. It follows the same approach that we use in our Common Incident
Classification Scheme (CICS).
The table below describes the four CCS categories we use:
Category

is a non‐compliance with a condition at an Environment Agency permitted site that
if it were classified as an incident...

CCS category 1

would have the potential to have a major environmental impact that would be classified
as a CICS category 1.

CCS category 2

would have the potential to have a significant environmental impact that
would be classified as a CICS category 2.

CCS category 3

would have the potential to have a minor environmental impact that would be classified
as a CICS category 3.

CCS category 4

has no potential to have an environmental impact.

Land‐based sector
Identification of pollution incidents
Between 2011 and 2013 the Environment Agency has a programme in place to undertake walkover surveys in
approximately 100 catchments across the South West region; with the Tamar being one such catchment. The aim
of these walkovers is to identify and record sources of pollution from agriculture, so that the Environment Agency
can target its regulatory efforts.
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During the catchment walkover process, the Environment Agency will walk along a given stretch of a river,
identifying and recording specific sources of pollution. They will them trace the pollution back to its source, take
photos, classify the scale of pollution and record this information on a National Incident Recording System where
appropriate.
Where the Environment Agency finds evidence of pollution, their officers will visit the farm concerned. During this
initial pollution prevention visit, they will explain to the farmer they problem that has been identified, and the
likely impact this is having on water quality. Depending on the circumstances and severity of the issues found, the
Environment Agency will recommend that the farmer addresses the issue himself or seeks advice from a farm
advice initiative such as Catchment Sensitive Farming. Where regarded as necessary by Environment Agency
officers, they will take enforcement action themselves and will go back to all of the farms visited to ensure actions
have been taken to tackle the problems identified.

Categorisation of pollution incidents
The Environment Agency uses three main incident categories to determine the severity of a pollution incident as
outlined in the boxes below. Category 1 and 2 incidents will be likely to result in prosecution and/or formal
enforcement action being taken by the Environment Agency whilst Category 3 incidents will more likely be dealt
with informally through referring the farmer to suitable third‐party advice.
Any enforcement action will be dependent on the level of harm actually caused along with any aggravating or
mitigating circumstances that may arise. Major and significant incidents can result in prosecution whereas lesser
events are often dealt with using a range of enforcement options including advice and guidance, civil sanctions,
warnings, cautions and works notices. In all cases, prosecution is the last resort taken by the Environment Agency
where ever possible.
The Environment Agency advises anyone who thinks they may have caused a pollution incident to contact them as
soon as possible. In all cases self‐reporting of an incident is treated as an important mitigating circumstance when
enforcement action is being considered.

Category 1 incident
 Major impact on nature conservation (water). Major adverse effect on a statutorily protected site or species or
Water Framework Directive water body‐Destruction or major damage to a large or important area of fish
habitat‐Gross and extensive contamination by particulate matter including silt deposition or coverage of the
bed of the watercourse over several kilometres
 Major impact on potable abstractions. Necessary closure of a strategically important potable surface to
prevent contamination or further contamination of that source, due to an actual deterioration in water quality.
 Major impact on agriculture/commerce. Major disruption to commercial interests such as extended closure of
an industrial site or serious interruption of production. This could be caused by extensive contamination of
product or long‐term interruption of production (a day as a guide) due to the abstraction and use of
contaminated water following a pollution incident.
 Major effect on water quality. ‘Persistent’ effect still evident at least 7 days from the date the contamination
enters the water. Extensive impact (1‐2km or greater). As a guide suspended solid concentrations are
exceptionally high (>1000mg/l) compared to normal background levels.

Category 2 incident
 Significant impact on nature conservation (water). Damage to a statutorily protected site or species or Water
Framework Directive water body. Extensive significant damage to BAP species or habitats and non‐statutory
species‐Significant damage or localised destruction of fish habitat. Gross but localised contamination or
coverage of the bed of the watercourse with particulate matter
 Significant impact on potable abstraction. Precautionary closure of a strategically important potable surface to
prevent contamination of that source. Necessary closure of a minor unlicensed potable surface due to actual
deterioration in water quality. Significant action or treatment required by the operator to address deterioration
in water quality, such a blending with uncontaminated water.
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 Significant impact on agriculture/commerce. Significant disruption to commercial interest due to limited
contamination of product or short‐term interruption of production (several hours as a guide) due to the
abstraction and use of contaminated water following a pollution incident. Precautionary closure of an industrial
abstraction.
 Significant effect on water quality. Significant but normally localised effect on water quality which has a
significant impact on the quality or use of that water. Silt or soil levels along an extensive stretch of a water
body. Impacts may be up to a couple of hundred metres in a larger water body or effects over several
kilometres. As a guide suspended solid concentrations are very high (>500 mg/l) compared to normal
background levels

Category 3 incident
 Minor impact on nature conservation. Very limited impact upon nature conservation or Water Framework
Directive water body. Minor loss of fish habitat.
 Bed of watercourse only marginally contaminated around point of discharge or in localised area
 Minor effect on potable abstraction point. Precautionary closure of an unlicensed potable surface water
abstraction. Minor action or treatment required by the operator to address a deterioration in water quality
 Minor damage to agriculture/commerce. Surface water affected with minor impact and financial damage to
agriculture or commerce
 Minimal effect on water quality. Limited and localised effect on water quality which has a minimal impact on
the quality or use of that water. For surface waters, impacts are normally localised around the point of
discharge. As a guide suspended solid concentrations are high (>250 mg/l) compared to normal background
levels
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Appendix 4: Current & future funding streams
Current funding overview
Throughout the development of the Tamar Plan, local stakeholders and numerous other organisations have been
consulted to gain a better understanding of the levels of existing expenditure being channelled into the
management of the natural environment within in the catchment. These discussions have been summarised in the
Working Group sections of this plan.
As can be seen in the schematic below, sources of existing expenditure are varied, with many different
organisations involved. Agri‐environmental schemes operated by Natural England and the Environment Agency
represent the biggest source of funds, comprising approximately £6.5m/year.
In addition, there are a range of miscellaneous financial resources spent on land management and ‘green
infrastructure’; either as part of on‐going asset management programmes (e.g. management of parks by West
Devon Borough Council) or one‐off projects (e.g. habitat enhancement funded by the Landfill Tax Community
Fund).

Wildlife
Enhancement
Scheme Grants
Environmental
Stewardship
Grants

£ 166,000 (2011-12)
Miscellaneous funding
streams e.g

£ 4.9m (2011-12)

Devon Wildlife Trust Projects
£20,000 (2010-12)

Catchment
Sensitive Farming
Grants
£ 1.5m (2012-13)

South West
Water Upstream
Thinking Grants
£1.6m (2010-15)

Natural
Resource
Management
Activity

West Devon Borough Council
Property Management £75,000
p.a
Land Fill Tax Biodiversity
Projects £60,000 (2003-12)
National Trust Property
Management £500,000 p.a
Dartmoor National Park
Conservation work £200,000
(2011-12)

EA
Fisheries/Biodiversity
Work
£?? (2010-15)

It is clear from this analysis that in excess of £7 million may have been invested in measures to improve the
management of natural resources and so enhance the provision of ecosystem services in the Tamar Catchment
over the last few years. It is important to note, however, that while some of these funding streams are revenue
payments delivered as part of schemes running over many years, several are one‐off allocations of project funding
with no guarantee of on‐going funding in the future.
It is interesting to compare this level of investment with the estimated expenditure that may be required to
realise the vision for the Tamar we have set out in this plan and to deliver the improvements in ecological
heath required to satisfy the demands of the Water Framework Directive. It is possible that this level of
expenditure, if maintained in the future and delivered in a more targeted and integrated manner (such as the
one outlined in this plan), could be sufficient to see the realisation of the environmental benefits we require.

Potential new funding streams
In addition to these existing sources of funding, the stakeholders engaged in the creation of this plan have also
identified a number of additional potential sources of funding which could, subject to the removal of a number of
political, legal, technical and institutional barriers, potentially be leveraged in the future to enhance expenditure
on the enhanced delivery of ecosystem services in the Tamar Catchment.
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Community Infrastructure Levy and Section 106 Agreements
Local Authorities have the ability under the planning system to place a levy on developers initiating a new building
project, the proceeds from which could be used to fund catchment management works. There are two types of
charges which can be made:
• Community Infrastructure Levy (CIL). Introduced in 2010, Local Authorities in England and Wales can raise
funds from developers to spend on a wide range of infrastructure projects including roads, flood defences,
schools, hospitals and open green spaces as set out within Local Development Frameworks. The levy can be
used to complement other national and local sources of finance available for infrastructure improvements.
Unlike Section 106 agreements (see below), the CIL can be used to fund infrastructure projects well away from
the development in question
The charging authority (Local Authority) has the powers to pass funds to bodies outside their administrative
boundary (e.g. the Environment Agency) to deal with impacts that emanate beyond its jurisdiction. Local
Authorities also have the ability to pool funds with other charging Authorities to tackle projects better dealt
with collaboratively
The levy is charged on a £ per square meter basis on the net additional increase in floor space and is collected
by the Local Authority when planning permission is granted
• Section 106 Agreements. Also known as planning obligations, Section 106 agreements require developers to
fund similar types of infrastructure to the CIL, but on a scale very local to the development. They involve
standard charges for each type of development, the proceeds of which are designed to complement CIL
funded projects. Planning obligations involve either works carried out by the developer or payment to the
Authority to enable appropriate activities to be undertaken

Flood defence budgets
Historically, flood defence budgets have almost entirely been spent on hard engineering solutions designed to
keep floodwater out of residential and commercial properties. However, following the extensive 2007 floods, The
Pitt Review concluded that flooding cannot be managed purely with hard defences and that rural land
management approaches should be considered as part of a portfolio of measures. The review also expressed the
opinion that flood risk projects using land management can deliver multiple ecosystem benefits.
The flood defence budget available to the Environment Agency represents a potential source of money to
strategically manage large areas of farmland, not just for flood defence purposes but for a wide range of other
water quality, biodiversity and recreational benefits. The budget allocated by central government to flood defence
in England and Wales is significant; on average, approximately £540m per year for the period 2011‐2015. 90% of
this budget is directed towards refurbishing existing flood protection infrastructure rather than additional
infrastructure. New schemes tend to be implemented in response to a specific flooding incident.
There have been a few noticeable land management schemes adopted to manage flooding, such as on the Clyde
above Glasgow where farmers are paid compensation to allow their land to flood to reduce the pressure on flood
defences further downstream. This desire to see greater working with natural process is set out in the National
Flood and Coastal Erosion Risk Management Strategy and also on a very recent position paper (Jan 2012) by the
Environment Agency entitled ‘Greater working with natural processes in flood and coastal erosion risk
management – a response to the Pitt Review Recommendation 27’.
The Environment Agency calculates that significantly more financial resources will be required post 2015 to
provide adequate flood risk management. Given plans to hold central government budgets stable, any shortfall in
future funds will increasingly have to be met by local government and private bodies.
Flood defence policy is defined regionally by Regional Flood and Coastal Committees (mainly local councillors and
some DEFRA appointed individuals) who determine and approve Environment Agency programmes of work and
establish local council tax levies for flood defence. These committees provide a link between the Environment
Agency, Lead Local Flood Authorities (Local Authorities) and other relevant bodies to develop mutual
understanding of flood and coastal erosion risks.
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New carbon‐offsetting markets
Companies using large amounts of energy and who are therefore responsible for significant carbon emissions are
increasingly looking to reduce these emissions; either to meet statutory requirements or to satisfy Corporate
Social Responsibility (CSR) objectives.
In the UK, most large users of energy either fall under the Climate Change Levy, The European Trading Scheme
(ETS) or the Carbon Reduction Commitment (CRC) which require businesses to reduce their energy usage through
adoption of more efficient technology or processes. In addition, there are some businesses that are choosing to
offset some of their carbon emissions by investing in so called ‘carbon offsetting schemes’. These involve buying
credits from third party delivered projects which have the ability to a) reduce emissions (e.g. solar or wind
generation) or b) stimulate land use/management initiatives which sequestrate carbon from the atmosphere.
Carbon offsetting schemes based on sequestration are relevant to catchment management and land use/
management planning as these schemes involve the planting of trees or enhanced soil management strategies. In
addition to sequestrating carbon, such projects have the potential to produce a multitude of other environmental
benefits including improvements in water quality and flood attenuation.
There are currently a number of barriers to the development of land‐based sequestration projects in the UK:
• A need to prove additionality: entities wanting to invest in a sequestration scheme need to be confident that
the project will generate additional carbon capture than would have happened anyway
• Need to prove permanence – it will be necessary to demonstrate that sequestration projects act as a long term
store of carbon and do not run a risk of returning carbon to the environment
• Need for widely recognised accreditation – the Forestry commission has recently established the Woodland
Carbon Code which offers transparency regarding the carbon savings credentials of a woodland project.
Acceptance of this code will be required to give funders reassurance as to the merits of a particular scheme. A
similar code for peatland projects is currently being worked up by the IUCN Peatland Programme. There is
currently no code for ‘non peatland’ soil management projects, a gap which needs to be rectified before such
projects are likely to have a chance of gaining broad acceptability.
• A need for no‐net‐loss at a farm scale ‐ farmers/land managers managing parcels of land to lock up carbon will
need to demonstrate they are not producing a large source of carbon on other land parcels under their
ownership
• A need for carbon credits to be registered to avoid double counting
• A need for the UK government to sanction businesses to use land based offsets within GHG Accounting
guidelines
Many advocates of carbon trading argue the true desirability of carbon offsetting schemes will only be realised by
bundling or layering the carbon sequestration value of a credit with the value of other ecosystem services (co‐
benefits) e.g. water purification, flood mitigation etc. This will generate a market price for credits which will be
sufficiently high to induce land managers to supply sufficient offsetting projects. It will also potentially avoid a
scenario where trade‐offs occur between carbon sequestration outcomes and the delivery of other ecosystem
services.

Biodiversity offsetting
Biodiversity offsetting involves a developer taking account of the biodiversity loss (species/habitats) associated
with a development and buying credits from a provider of equivalent biodiversity established elsewhere.
The approach is an example of a mechanism which has been applied widely in the use of wetland mitigation banks
in the USA, now available in all states. Here, any loss of wetlands must be compensated by the provision of new
wetlands or the enhancement of existing wetlands. New wetlands do not have to be on the same site as impacted
wetlands and are being constructed by ‘wetlands banks’ for the purpose of providing future offsets for developers.
Each time a new wetland is created, the owner gains credits which are sold to a wetlands bank, with interaction
between buyers and sellers though the wetlands bank creating a market price for wetlands credits.
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Offsetting systems are also being developed in Australia (e.g. New South Wales, Victoria, Queensland), with most
focused on offsetting the clearance of native vegetation.
In the UK, The Environment Bank has very recently established a biodiversity credits market for offsetting the
impacts of development. The scheme is based on the concept of no‐net‐loss whereby the impacts caused by a
development must be compensated by an equal increase in biodiversity elsewhere.
The Environment Bank performs the following tasks:
• Calculates conservation credit requirements for developers
• Calculates conservation credits available at receptor/offset sites
• Registers offset providers/receptor sites on a trading platform
• Facilitates legal agreements with developers and offset providers
Landowners are currently being encouraged to restore degraded land or protect woodland/forest. In return, it is
envisaged they will be able to sell credits to companies (developers) thereby enabling them to meet legal
requirements. The Environment Bank is on the verge of making its first credit sales within the Ribble Valley, Essex
and reports a steady increase in interest elsewhere across the country from other potential biodiversity offsetting
buyers.
Practitioners involved in biodiversity offsetting appear buoyant about the prospects of this market mechanism
developing; believing a) government will support the idea because it partially obviates the need to spend public
money on biodiversity objectives and b) developers will support a well‐structured offsetting system which helps
them understand up front the environmental mitigation ‘overheads’ associated with a given development project
However, the difficulty with the current biodiversity credits system in the UK, from the perspective of delivering
wide‐scale conservation benefits, is that it is voluntary (i.e. there is no legislative driver at the moment for
developers to buy credits). Some observers feel this does not present a problem arguing a well organised
biodiversity market makes commercial sense to the development industry so developers will welcome a credits
system without the need for mandatory requirements.
However, international experience suggests for the market to develop, Local Authorities will need to make
planning permission dependent on developers purchasing conservation credits, as is the case in the USA where
policies supporting the development of wetland mitigation banking include the US Environmental Protection
Agency and Department of the Army (1990) memorandum of agreement on determining mitigation under section
404(b)(1) of the Clean Water Act guidelines and federal guidance on wetland mitigation banking.

Visitor payback schemes
Visitor payback schemes (VPS) involve securing financial contributions from the tourism sector to fund a range of
environmental conservation projects. The basic idea is that where visitors to a particular location incur an impact
on that location, they should be encouraged to make a financial contribution to ensuring their impact is mitigated.
VPS are not a ‘tourist tax’ (used elsewhere in Europe) as payments are completely voluntary.
There are currently a number of VPS in existence across the UK, the longest standing scheme being operated by
Nature Lakeland in the Lake District National Park which is a charitable membership organisation comprising 300
tourism sector businesses. The scheme works by members (e.g. hotels, visitor attractions etc.) asking their
customers to make a voluntary contribution when making bookings or buying tickets. Customers can make a
contribution of £1‐£10 or simply ‘opt out’ although 95% of customers choose to make a contribution of some sort.
In 2011, the scheme raised £150,000 which attracted a further £100,000 in match funding, thereby generating
£250,000 for environmental projects in the Park.
Experience of VPS operators indicates it has been easier to get support from both contributing visitors and
business partners for tangible projects (e.g. specific footpaths, red squirrel protection) rather than more intangible
projects such as pollution mitigation. It has also been easier to generate funds from VPS in geographic areas
perceived to be ‘special’ and where the negative impacts of tourism are obvious. For example, the Nature
Lakeland project in the Lake District has been successful because eroded pathways caused by visitor numbers are
very noticeable, stimulating a willingness to pay for remedial works.
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