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Introduction

The traditional way we have viewed water management – in compartmental boxes – has tended to fly in the face of our basic understanding of the water cycle and its linkage with how we manage the land. Principles like sustainability and ecosystem approach are forcing us to both think and act in a more integrated and holistic way. The Water Framework Directive, with its emphasis on healthy aquatic ecosystems as a measure of a healthy overall environment, is providing a new legislative driver forcing us to take a more integrated view than hitherto. Of considerable concern, however, is the growing evidence of a range of closely inter-related issues that are going to be both highly damaging and very expensive to resolve unless action is taken in a timely way.  Unless we understand the systems and processes that influence the levels, the flows and the pollutant fluxes that influence the aquatic ecosystem, we will not be able to manage the land effectively to address the major pressures, such as diffuse pollution and unsustainable abstraction.   The meeting will deliberately take a holistic view of this problem but place the importance of  groundwaters centre stage, rather than where they have been unacknowledged and undervalued.

The conference is timely. Government is currently consulting on catchment sensitive farming with particular regard to the issues of diffuse pollution from nutrients.  A listing of some of the key factors shows how many of the aspects are linked: land use and fertilisers, CAP reform, diffuse pollution (who pays?), eutrophication of surface waters, biodiversity threats from degraded SSSI rivers, and long-term contamination of groundwaters, health risk, treatment costs, long-term investment by the water companies, water pricing, Periodic review etc. The solutions need to be joined-up (over Government and sectors) and consistent over time.  

The aim of this event is to highlight the challenges we face, the integrated nature of that challenge and then the question of whether this response is adequate to meet the threats. This meeting will look to provide perspectives and lessons covering a number of important issues which will include: 
· What scientific understanding is still required to enable an integrated approach - land-use, surface and groundwaters –  to be adopted? What must we know about the way the system compartments interact? What techniques and technologies do we need to employ / invest in? Can we change from treating the water at the receptor (the tap) to managing the source? Will we have to do both, and for how long? Who pays?

· The current state of groundwaters. A recent study by UKWIR and work on the Water Framework Directive characterisation process has produced worrying appraisals of the state of and risks to groundwaters; this is all the more worrying given the long-term issues relating to this contamination.

· What can past experience of approaches to controlling diffuse pollution teach us about future requirements to reduce the risks posed to soil and groundwater quality by current land-use practices?

· Over-exploitation of groundwaters and their quality  is also leading to damaging effects to the biodiversity of terrestrial habitats and wetlands many of which are part of nationally designated series

· What more do we need to do to explore ways of protecting groundwaters not least by managing land use sympathetically.  Various work such as the Water4All project demonstrates that radical land use change and more robust protection criteria can play a key part in protecting groundwater and surface water – what are the socio-economic implications of such land management ?

· The long-term costs, the financial and other implications of not managing groundwater resources effectively are being better understood; studies to be reported at this conference will show serious cost implications to both water companies and society

· The practical implications for the water industry of increasing pollution of groundwaters, the decreasing availability of blending options, and the inability to dispose of saline effluents from treatment processes etc is one that will have enormous consequence for water supply.

· Lastly, the adequacy of policy, legislative and regulatory response will be explored. The Water Framework Directive, the daughter Groundwater Directive, and domestic legislation can provide important regulatory mechanisms but will we implement them effectively in order that they are effective tools?  How can we combine harder legislative controls with softer mechanisms? 

The objectives of the conference will be to:

· Provide evidence of the threats to water quality and the linkage between soils, groundwater and surface waters, and to highlight what scientific knowledge is lacking to develop an integrated approach.

· Identify the priorities for research, management and policy

· Make the link to investment in the water and farming industries in order to explore the long-term vision needed to address this suite of issues in a timely fashion.   
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Programme

09.00
Registration and Coffee

Session 1 Chairman Glenn Watts CIWEM & Environment Agency
09.45 Welcome to the Conference on behalf of CIWEM        Glenn Watts

9.50 Integrating our view of land-use, surface and groundwaters – facing the challenges for

                    science and management    
                                    Bob Harris Environment Agency

10.15    Risks and trends in groundwater quality                          John Chilton & Dave Kinniburgh 


British Geological Survey

10.40    Making the links – groundwaters-surface waters and habitats – a biodiversity perspective on

                 water quality and resource issues  
Rob Cunningham RSPB
11.05 Farming, nitrates, and designations – what have we learnt from the last 30 years 

                                                                                                             Kevin Hiscock UEA 

11.30    Conference announcements

11.35     Buffet and refreshments

Session 2  Chairman: Andrew Gunning, Ewan Group plc
12.20     Water4All – European scale experience of integrated approaches to land-use, surface 

and  groundwaters    

Andrew Lovett UEA, Hubertus Schueltken and Kevin Hiscock,
12.45    Bearing the cost: the economic & resource implications of degrading groundwater quality

                                        Denis Peach, Marianne Stuart & Panchali Guha British Geological Survey 
13.10     Contaminated groundwaters - The Water Company perspective – working through of the

                     worst case scenarios               Rob Sage & Mike Pocock Three Valleys Water                               

13.35     The policy, legislative & regulatory climate – is it up to the task? Jacob Tompkins, Water UK
 


14.00     Developing priorities and long term vision
14.15     Sweet and refreshments

Session 3  Chairman:  Colin Fenn, Managing Director, HR Wallingford 


& Chairman of the CIWEM Water Resources Panel

15.00     Discussion:  Developing priorities and long term vision
16.00      Close – refreshments

Key Issues – raised by the speakers 
Research and monitoring

· Without a huge amount of new research the scientific uncertainties will remain very large; how will we resource the research and address these uncertainties when managing catchments?
· Limitations of existing datasets

· What are the key linkages between environmental compartments and how do we identify them?
Monitoring and reporting
· Requirements for improved monitoring of groundwater quality
· Implications for groundwater body characterisation (WFD)

Organisational integration and communication
· Integrated approaches need joined-up thinking and joined-up policy making. Also most WFD orientated problems will need to be addressed at the local scale. Land use management decisions will need to be taken in concert with the local (planning) authorities:

· Are we talking the same language? 
· How can we integrate better? 
· How long will this take?

Pollution controls
· Strategy for  managing diffuse pollution           Large scale diffuse polluting activities must be tackled now to reduce loading on the system in the future
· Sustainability of water resources     We must not write off groundwater remediation before we start.  This is our ‘tarnished family silver’ and should be cleaned for a sustainable future. In the medium term, this would allow movement away from more and more complex treatment systems which must be a national goal
· Development of alternative resources, including re-location of STW effluent must be considered alongside other resource management options

Economics
· Cost of compliance with the WFD
· Rising water bills

· Water consumers have traditionally borne the cost of treating other people’s pollution.  The current ‘polluter pays’ principle is not working in practice, particularly for historical ‘legacy’ pollution from both point and diffuse sources. Legislation to clean up polluting point sources should be improved to enforce the ‘polluter pays’ principle
Integrating our view of Land Use, Surface Water and Groundwaters: facing the challenge of integrated science underpinning catchment management
Bob Harris

Head of Ecosystem Science, Environment Agency, Olton Court, 10 Warwick Road, Solihull, West Midlands    B92 7HX

Tel No:  0121 708 4608    Fax No:  0212 708 4637    

Email:  bob.harris@environment-agency.gov.uk
In Europe the implementation of the Water Framework Directive is encouraging a more integrated approach to water and land management at the catchment scale. Changes in land use/management affect the terrestrial part of the water cycle. They affect run-off generation flow propagation and groundwater recharge, which impacts on agricultural land drainage, flooding, diffuse pollution and aquifer recharge. The Directive uses the quality of surface water ecosystems as a surrogate for measuring the health of the general environment at the river basin or catchment scale. There is a consequently a need to develop a more strategic and systematic approach to understanding water flow, pollutant flux and pathway transformation within and between environmental compartments in river basins than hitherto. We will also need to better understand ecosystem functioning and the effects of pressures, such as chemical pollutants, temperature and water level/flow changes. The approach should be underpinned by an integrated modelling methodology relating to the key processes that determine the way in which river basins function. 

Across Europe there is now a consensus approach developed specifically in relation to the remediation of historically contaminated land. This “risk based land management” approach can be adapted and applied in relation to diffuse pollution at the catchment scale. It requires a sound understanding of the linkages between, and the relative importance of, the pollution sources and their pathways to receptors. We therefore have to understand how the river system works in a systematic way. For example: how do the contaminants get from their place of formation, deposit or application to the place where they are causing a problem – the receptor? How do the receptors react and at what level? What is the contribution of groundwater to river water quality and ecosystem functioning? If we do not understand these issues as well as we can, then embarking on management solutions is unwise since they may be ineffective and an inefficient use of resources, whilst the problem continues to build. As a result of adopting such systems and modelling-based approaches, decision-making, to remedy existing and potential environmental pressures and impacts, will be based on our best scientific understanding and perception of the environment. Suitable tools will need to be developed that enable River Basin Managers to optimise their monitoring effort and ensure more efficient and effective management of the environment at both local and regional scales. 

Key Issues

1. Without a huge amount of new research the scientific uncertainties will remain very large; how will we resource the research and address these uncertainties when managing catchments?

2. What are the key linkages between environmental compartments and how do we identify them?

3. Integrated approaches need joined-up thinking and joined-up policy making. Also most WFD orientated problems will need to be addressed at the local scale. Land use management decisions will need to be taken in concert with the local (planning) authorities – are we talking the same language? How can we integrate better? How long will this take?

Assessing trends in groundwater quality

John Chilton and David Kinniburgh 

British Geological Survey, Maclean Building, Crowmarsh Gifford, Wallingford, Oxon    OX10 8BB

Tel No:  01491 838800    Email:  J.Chilton@bgs.ac.uk

& David Cooper  CEH
The Drinking Water Directive, the Nitrate Directive and most recently the Water Framework Directive (WFD) and proposals for a Groundwater Daughter Directive, have all addressed the relationship between land use and water quality. These Directives have increasingly required water engineers and scientists to quantify trends in groundwater quality and to assess when and how they are likely to be modified by control measures. An improved understanding of trends is also needed by the water companies for operational purposes and for planning future investment.

The British Geological Survey and Centre for Ecology and Hydrology have recently undertaken a study for the UK Water Industry Research (UKWIR) to evaluate existing methods of trend detection and to recommend robust, consistent and defensible methods for the water industry. The approach developed, which uses both graphical and statistical (regression) methods, will be described and illustrated for a number of nitrate datasets. Where seasonal variations in nitrate concentration were significant, nearby water level data were included in the regression analysis. These improved the overall fit and provided a method for predicting future fluctuations in water quality, at least over the next 5–10 years.

We have also recently completed a project for Defra to evaluate how the proposals for trend identification and reversal in the WFD and the proposed Groundwater Daughter Directive would work in practice. The WFD requires trends to be determined for a whole groundwater body rather than individual boreholes and so includes an element of spatial averaging. The approach outlined in the proposed Groundwater Directive was applied to nitrate time series for ten randomly-selected groundwater bodies using EA WIMS data. The results show that this approach is quite sensitive to ‘missing’ data. An alternative method called the ‘median-trend’ method has been developed based on trends at individual boreholes. This is less sensitive to missing data. Our study also draws attention to the long response times of many UK aquifers. The approach to ‘whole-body’ data aggregation proposed also masks variations within a groundwater body that may be important in the targeting of a programme of measures. These studies have highlighted the limitations of existing groundwater quality datasets for trend analysis. There is a need for improved, especially more regular, monitoring.

Key Issues:

· Implications for groundwater body characterisation

· Limitations of existing datasets

· Requirements for improved monitoring of groundwater quality

Chilton PJ, Cooper DM, Gallagher A, Kinniburgh DG, Peach DW and Stuart ME. 2003.  Implications of changing groundwater quality for water resources and the UK water industry: Phase 2: Trend detection methodology and improved monitoring and assessment programmes. Report No 03/WR/09/6.

Making the links – groundwaters-surface waters and habitats – 
A biodiversity perspective on water quality and resource issues

Rob Cunningham
RSPB, The Lodge, Sandy, Beds    SG19 2DL

Tel No:  01767 680551    Fax No:  01767 692365

Email:  rob.cunningham@rspb.org.uk
Groundwater is a dynamic component of the water cycle, feeding wetlands, providing base flow to rivers, and secure clean drinking water for people. As well as supporting an abundance of visible wetland wildlife, groundwater can be considered an ecosystem in itself with records of groundwater invertebrates dating back to the nineteenth century.

Despite the undisputed significance of groundwater for people and wildlife, little concerted action has been taken to tackle the sources of diffuse pollution that threaten ecosystems and the security of water supplies. Of course, this problem is not new, hydro-geologists have understood the significance of diffuse pollution for decades but without any statutory drivers for change there has been little political will to tackle the sources of the problem, in particular agricultural intensification.

The land use change that has led to the deterioration in groundwater quality has also been responsible for a dramatic decline in the numbers of birds and other wildlife the farmed landscape can support. The RSPB believes that tackling pressure on groundwater quality could provide opportunities for reversing some of these declines by designing in biodiversity at the outset. In this way, we should maximise the benefits for aquatic and terrestrial wildlife as well as securing safe, sustainable drinking water for future generations.

Farming, Nitrates and designations - what have we learnt from the last 30 years?

Dr Kevin Hiscock
School of Environmental Sciences, University of East Anglia, Norwich  NR4 7TJ
Tel No:  01603 593104   Fax No:  01603 591327  Email:   k.hiscock@uea.ac.uk


In the decades since the intensification of farming practices, attempts at controlling diffuse nitrate pollution have included zonation around water supply sources and also methodologies for defining groundwater nitrate vulnerability across areas of aquifer outcrop.  
The designation of Nitrate Sensitive Areas in the 1990s demonstrated that land-use change to reduce nitrate leaching is possible in the framework of a compensated agri-environmental scheme.  
The current designation of Nitrate Vulnerable Zones is unlikely to meet the requirements of the EU Nitrates Directive, particularly in the south and east of England, and the need for a 'catchment sensitive farming' approach is now recognised as an imperative for controlling diffuse pollution.

Key issues 

· Review of nitrate pollution control measures.  
· Nitrogen budgeting of catchment runoff.  
· Integrated solutions to diffuse nitrate pollution.
Water4All – European scale experience of integrated approaches to land-use, surface and groundwaters

Andrew Lovett & Hubertus Schueltken 

School of Environmental Sciences, University of East Anglia, Norwich    NR4 7TJ

Tel No:  01603 593126/01603 593104
Email:  a.lovett@uea.ac.uk or k.hiscock@uea.ac.uk 

Website:  http://www.water4all.com/
hubertus.schueltken@nloe.niedersachsen.de
Water4All is a three year project (2003-5) funded by the Interreg IIIB North Sea Region programme.  It involves four partners, Aalborg Municipality (Denmark), Provincie Drenthe (the Netherlands), Bezirksregierung Weser-Ems (Germany) and the Environment Agency (UK).  The main aims of the project are to:

· Integrate water quality protection & management into the context of local and regional land use planning;

· Relate the objectives and outcomes to the implementation of the Water Framework Directive.

The background to the project is that all four partners face problems arising from nutrient pollution of groundwater.  As part of Water4All the partners are investigating different ways in which land use changes may help to tackle this issue and are engaging in a series of transnational seminars, expert workshops and traineeships to learn from each other’s experience and best practice.  An important output from this process will be a handbook to help planners and land managers to incorporate practical measures for groundwater protection into their decision making.

The UK currently represents a somewhat different situation from the other three partner countries in terms of having a much greater emphasis on ‘end-of-pipe’ water treatment.  This is reflected in the contrasting individual projects that the partners are undertaking, with those in Demark, Germany and the Netherlands being concerned with implementing or monitoring the impacts of actual land use changes, while that in the UK (focused on the Slea catchment in Lincolnshire) is a more theoretical exercise in scenario generation and modelling of potential impacts.  With the coming challenges posed by the Water Framework Directive, however, this does mean that there are particular opportunities for the UK to benefit from other experiences across Europe at the present time.

Bearing the cost: the economic and resource implications of degrading groundwater quality

Denis Peach, Marianne Stuart & Panchali Guha

British Geological Survey, Maclean Building, Crowmarsh Gifford, Wallingford
OX10 8BB

Tel No:  01491 838800/01491 692298    Email:  dwpe@bgs.ac.uk/mest@bgs.ac.uk
A national study carried out on behalf of UKWIR has shown that groundwater quality problems in the UK have cost the water industry £754 million since 1975 (at 2003 prices). 87% of this was capital investment. Blending, treatment, and source closures were included in the evaluation.

It has been estimated that about 2450 Ml/d, almost 50% of the groundwater used for public supply, currently requires some form of action to mitigate quality problems. This reflects a combination of deterioration in groundwater quality and introduction of more stringent regulatory standards for drinking water. Expenditure has been largely for mitigation of nitrate, pesticides, Cryptosporidium, arsenic and hydrocarbons/solvents.

Assuming that water demand, the current quality drivers and regulatory setting, and current climatic conditions do not change, extrapolation suggests that future capital investment costs could be at least £73 million and possibly as much as £180 million for each future 5-year AMP period with increasing operating costs as the total volume of water treated rises.  By 2027, the volume of water that might have to be treated or replaced may have doubled from the current level and almost all groundwater would need to be treated.

The potential impact of possible curtailment of water treatment under the Water Framework Directive was evaluated, using the assumption that no further blending or treatment of surface or groundwater would be permitted after AMP4. Under this scenario, some 1800 Ml/d of water (35% of the total groundwater supplied) would have to be replaced by 2027. Groundwater in most areas of the major UK aquifers is already fully exploited so other sources of water would need to be found. These could range from surface water impoundments to effluent reuse and desalination. All of these would have serious financial and regulatory implications with potential capital costs of the order of £2 billion.

Reference

Chilton PJ, Guha P, Peach DW, Stuart ME & Whitehead EW. 2004. Implications of changing groundwater quality for water resources and the UK water industry: Phase 3 Financial and water resources impact, UKWIR Report Ref. No. 04/WR/09/8

Key Issues

· Sustainability of water resources

· Strategy for managing diffuse pollution

· Cost of compliance with the WFD

· Rising water bills

Contaminated Groundwaters – The Water Company Perspective - working through of the worst case scenario. 


  

Rob Sage

Veolia Water Partnership, Blackwell House, Three Valleys Way, Bushey, Herts    WD23 2LG
Tel No:  01923 814365    Fax No:  01923 814365   

Email:  rob.sage@veoliawater.co.uk  and
Mike Pocock

Three Valleys Water, Blackwell House, Aldingham Road, Watford, Herts    

WD2 2LG

Tel No:  0208 420 5850/0780 1677020    Email:  mike.pocock@3valleys.co.uk
Out of sight, out of mind is still a major issue for groundwater.  Prevention of pollution to aquifer systems has largely been ignored, despite groundwater providing around 30% of the national public water supply and supporting many river flows.  Some point source pollutants have been dealt with, but diffuse pollution is creating an increasing problem.

Traditionally, contaminated groundwaters, particularly those with diffuse pollutants, have been blended or treated prior to use.  Such end-of-pipe solutions for public water supplies mean that water customers are subsidising the historical poor practice of other industries.

There is increasing pressure on water resources to meet environmental requirements. So any quality deterioration due to contamination adds a further dimension to water availability. We are running out of good quality groundwater for public water supply and many sources have already been abandoned due to the level of pollutants. The worst case scenario is no blending possible, no treatment option, no alternative sources, no funding and thirsty customers. This would already have been the case for some communities, were it not for the security of supply benefits that the development of integrated networks has brought about.

We should all aspire to the target of stopping pollutants entering the system.  Despite some local successes, there is little evidence that current anti-pollution initiatives are significantly reducing the loading on groundwater systems. Limited funding is available for pollution prevention and there is little sign of the ‘polluter pays’ principle working. In many cases, ‘not knowingly permitting the pollution to occur’ has been acted as a defence, resulting in continuing contamination or further delays in remediation.

Tighter standards also have an impact, as lower PCV levels can make formally compliant waters non-compliant, leading to additional/new treatment.  Water Companies constantly deal with the threat of pollution as a major risk element in their work, in addition to managing currently polluted sources.  The proposed water safety plans could have a role here.

It can take decades for pollutants to be removed naturally from aquifers so those already affected will not produce ‘good status’ waters for a very long time. We must work with Government, regulators, agriculture and other industries to develop holistic land management practices that will minimise polluting activities whilst retaining agricultural production and employment in the rural sector.  In addition we need to develop innovative ways of using, or even re-using available water resources, whilst undertaking cost effective remediation of existing pollution to benefit both the environment and future generations.

Key Issues

· Water consumers have traditionally borne the cost of treating other peoples pollution.  The current ‘polluter pays’ principle is not working in practice, particularly for historical ‘legacy’ pollution from both point and diffuse sources. Legislation to clean up polluting point sources should be improved to enforce the ‘polluter pays’ principle

· Large scale diffuse polluting activities must be tackled now to reduce loading on the system in the future

· We must not write off groundwater remediation before we start.  This is our ‘tarnished family silver’ and should be cleaned for a sustainable future. In the medium term, this would allow movement away from more and more complex treatment systems which must be a national goal

· Development of alternative resources, including re-location of STW effluent must be considered alongside other resource management options

The policy, legislative & regulatory climate – is it up to the task?

Jacob Tompkins
Water UK, 5 Queen Anne’s Gate, London SW1H 9BT

Groundwater represents a multi-billion pound asset for the UK. It supplies over 30% of public water supply, it feeds terrestrial ecosystems and it maintains river base flow. 
Groundwater is generally of a higher quality than surface water and is less susceptible to short term drought. 

Despite this it is being progressively degraded, in terms of both quality and quantity.

This is very different to the situation in much of mainland Europe, where groundwater is protected, valued and quality is being improved.

The regulatory regimes and the current practices in the UK are insufficient to deal with the problems we face. 


The proposed regulations in the groundwater daughter directive and the WFD itself offer a good framework for protection ...  But until the groundwater agenda is determined by hydro-geologists and water resource planners rather than accountants and lawyers we will not have a sustainable groundwater policy.
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