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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 was timely. Government is currently developing its position 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 was to highlight the challenges we face, the integrated nature of that challenge and then the question of whether the current response is adequate to meet the threats. 

In order to assess the delegates response to the range of issues highlighted by speakers they were asked a number of questions. These questions concentrated on what they saw as the key issues and what achievements and actions were needed to achieve solutions to these issues. This report describes the outcome of the analysis of these questions. The responses reflect a wide range of needs across many aspects of this problem for policy makers, managers and scientists.
Issues of concern 

The first questions asked was: “Having heard the presentations, which issues do you regard as the most worrying? / of greatest concern?”

The responses were sorted and similar responses collated and coded using the themes and codes listed.  The analysis of the 302 responses from the 116 delegates who responded is outlined in table 1 below.  The delegate responses are available in a series of data and analysis files on the CMS (www.coastms.co.uk) and CIWEM websites (www.ciwem.org). The delegate responses to the two questions are held on Excel data files which follow the same format:

File 1  The basic data - all the delegate responses – these have been coded to facilitate sorting 

File 2  These responses sorted - grouped into broad categories

File 3  A synthesis and re-ordering of these categories to highlight the nature of the responses and links between them. 

These files freely available with the aim of prompting the use of this data; their use in any further outputs should be attributed and acknowledge jointly to CMS and CIWEM.
Results

Table 1 illustrates the key concerns and the number of times these were mentioned by delegates.  The issues of concern are split into three main groups; see below.
Table 1.  Groundwater pollution - Issues of concern

	Issue of concern
	Number of mentions

	Levels & types of groundwater pollution
	28

	Threat to supply – water resources
	27

	Timescales
	17

	Past failures and inaction
	18

	Government commitment
	32

	Government leadership and responsibility
	22

	Funding
	43

	Information and skills for monitoring
	30

	Lack of holistic & integrated management
	19

	Scale of agricultural change needed
	14

	Stakeholder involvement/ education/regulation
	6

	Public education and awareness 
	11

	Water Framework Directive issues
	11

	Treatment
	7

	Miscellaneous
	17


1. Contamination of the groundwater supply

There were a number of presentations during the conference which described the growing concerns over pollution of groundwater and in particular by nitrates arising from farming [28 responses].  This theme was developed in a number of papers and mirrored in the delegate responses over the rising need for increasing levels of treatment for groundwater (Stuart et al – the UKWIR report).  There was recognition that this groundwater pollution poses a direct threat to drinking water sources [27 responses]. Current policy favours end of pipe treatment and the costs of this are growing steadily. There was also a widespread recognition that the time frames in relation to pollution of groundwater and subsequent treatment were very long and required a consistent long term view [17 responses]. 
2. Governance, perceptions and Government action
Over a third of the responses focused on issues directly related to the way the issues are being addressed by Government and other agencies – governance. A number of responses [18] highlighted past failures and inaction. A concern about a lack of Government commitment and will was also strongly held [32 responses]. This was often coupled with a concern over the lack of leadership from Government in terms of addressing this issue [22 responses] and the split of responsibilities between Defra, OFWAT, the Environment Agency and Water Companies and the way that agencies work on this issue. These views were often coupled with concerns over lack of funding to address important aspects of addressing this issue [43 responses – 1/3 rd of the delegates responding].

3. Responses to the groundwater contamination issue

There was a third group of views which concerned the way we deal with the issue of groundwater contamination. There was a concern over the lack of science to underpin policy and management, a lack of monitoring and a loss of the skills needed to address this issue all exacerbated by a lack of funding [30 responses].  The lack of a integrated and holistic approaches at a catchment scale was pin-pointed [19 responses] which is connected to land use and farming issues and concerns over the scale of farming change needed [14 responses]. Concerns over lack of stakeholder involvement, public awareness of the issues,  the apparent failure of the WFD to be used to address the issues and the inappropriate uses of end of pipe treatment were also expressed.
Achievements – solutions and actions
Delegates were asked to list what they wanted to see achieved to resolve the groundwater pollution issues they had identified and then highlight the most important achievement and the actions that would be needed to put this into practice. This analysis is presented in a series of files which present the individual responses, the responses sorted into groups and then a synthesis of these groups.  There were 117 responses to the most important achievement question each with a number of actions; these actions, (from 1-4/achievement) often raised similar points which were highlighted as cross cutting ‘links to’ the main achievements tabulated here. The only ‘link to analysis presented here is in connection to funding and clearly this analysis could be taken further.
Results
The results from this question are highlighted in Table 2. There was a widespread understanding and concern for the whole suite of issues concerned with increasing levels of groundwater pollution and the implications this will have on the economics of water treatment. The need to rectify the current situation with contamination of groundwaters, particularly by nitrates was the overarching aim of all the specific responses. The main thrust of the achievements required mirrored the issues that delegates highlighted in the initial issues question.
The majority of achievements identified mentioned the word ‘Government’. The main three categories included the first on governance issues in general, the second on legal approaches and the third on the need for funding.
The biggest category, including 29 responses, saw an important achievement as the recognition by Government of groundwater pollution. This relates to the strong perception that there is a lack of recognition, awareness and acceptance by Government of the issues surrounding groundwater contamination.  This translates into a lack of commitment and will to act.  

Directly related to this is call for greater leadership on this issue with clearly defined responsibilities, accountability and ownership that is set in the context of resolving the issues with a clear direction for the wide range of organisations involved [11 responses].
The legal framework was highlighted in 9 responses. The Water Framework Directive (WFD) will clearly have a role to play in this issue as will Common Agricultural Policy (CAP) reform; one of the major requirements is to see how they can be integrated to help deliver solutions to the groundwater pollution issue.
Funding   Achieving changes and increases in funding were identified by 13 delegates. These often related to specific funding requirements. What is rather more significant is the direct link to funding made in the actions identified by 43 other responses. The range of funding changes to be addressed included:
· The recognition that land-use change would be more cost effective than end of pipe treatment [polluter pays – OFWAT] 
· Links to farming, CAP reform, incentives re land use change and funding for advice

· Funding for science, and monitoring for management

· Adequate funding for WFD implementation and catchment management

Table 2 What is the most important achievement you would like to see? – the main categories

	Category
	Number of times mentioned as most important achievements

	Governance: recognition and acceptance of the problem

Leadership and ownership


	40

	Legal and policy measures

Water Framework Directive

Common Agriculture Policy Reform
	9

	Government and Funding

[43 mentions in actions]
	13

	Land use management – the need for [catchment integrated management]


	19

	Joined-up, collaborative stakeholder action


	16

	Science, assessment and monitoring


	11



	Awareness of the problem


	9

	
	


The need to look to land use management practice in relation to achievements was strongly highlighted [19 responses]. Linked to this was the recognition that end of pipe solutions were going to become an increasingly expensive and in many ways unsustainable solution [energy costs, saline wastes etc].  The need to link land use to water was highlighted in the context of catchment management and the need to integrate the operation of the major agencies in this sector.
Joined-up working
There is a clear recognition of the range of powerful organisations now involved with issues of land-use, water and groundwater pollution.  Highlighted was the need for agencies to work more closely together along with other stakeholders [16 responses]. A significant area of achievements was the need to engage stakeholders at two main ways: 

1. The need effective engagement at a policy level with organisations like Defra [Water resources, pollution control, farming], OFWAT, the Environment Agency, Drinking water inspectorate etc.

2. The need for effective engagement with agencies, advisory organisations and wider stakeholders at a catchment scale to have regard to the specific issues with regard to farming, land use and the specific features of catchments; partnerships, catchment panels were put forward as a potential solution. 

Science - Assessment – monitoring   There is a clear recognition that policy and management should have a sound scientific basis, and this was reflected in the both the concerns and achievements that delegates highlighted [11]. 
Public awareness  was highlighted in 9 responses – although the target of the awareness raising was sometimes quite specific – Government [mentioned earlier], OFWAT, Local Authorities, farmers – there is clearly a general issue of the public awareness of the costs arising from groundwater contamination by current and historic practices. 
Conclusions
The information in this brief report is supported by a number of data files which have provided a rich source of information; these will be made available to delegates and others to facilitate further work.

There is clearly a significant threat to groundwater from a variety of pollution sources but in particular nitrates.  At a national policy level there is a widely held perception that Government is not doing enough, including that it has not recognised the scale of the problem, that it is not providing either the commitment or leadership needed to see the issues resolved by the variety of agencies involved.  The view that end-of-pipe treatment is not the solution is widely held; it is seen as expensive and unsustainable in the long term. The need for effective land-use and water management at a catchment scale by the stakeholders working much more effectively together is viewed as important step. The need to ensure that science guides management and policy is widely held to be important, similarly that more efforts are needed to make both specific sectors and the public aware of the issues surrounding groundwater pollution.
