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Case Studies of Water Company Catchment Approaches to Water Management, 2007

1.  Wickster’s Brook, Bristol Water

	Name of project

Wicksters Brook Nitrates project
	
	Location


	Wicksters Brook, trib of the River Cam, Gloucester.

	Organisation

Bristol Water
	
	Contact officer


	Jon Scott

	Description of the project

Over the last several of years Bristol Water has experienced high nitrate peaks at its Purton intake.  This represents a significant risk of a failure against the regulatory nitrate standard for drinking water, and possible enforcement action by the DWI.  Spot sampling undertaken during a high nitrate event in 2005 identified the Cam as a major source of the nitrate.  Spot sampling during a high nitrate event in Winter 06 indicated the Wicksters Brook tributary of the Cam to be a significant source of nitrate in the Cam.  A catchment specific sampling regime was undertaken during winter/spring 06/07 to investigate nitrate loadings in the Wicksters Brook catchment .  A farmer liaison project to work with the farming community to reduced nitrate loading/run off was launched.
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	What has the project achieved so far?

Phase one

· Season of nitrate sampling

· Desk top study to identify landuse and risk mapping

· Farmer engagement

· Project launch meeting

· Individual farmer visits

Phase two

· The beginning of farming community taking ownership and responsibility of the nitrate problem

· Mitigating farming techniques and machinery demonstration

· Soil compaction survey in catchment



	Is there any quantifiable evidence for what the project has achieved?

Too early to tell.  Project so far has been about building engagement and ownership of the problem to date.  Project is now moving into changing practices which are expected to bring results next season.



	What are the key lessons learnt from this project?

This project is another example that building up the trust, confidence and engagement of farmers, which is absolutely critical to the success of a project, is a time consuming process.  Progress is highly subject to external factors, e.g bio-security issues (foot and mouth and blue tongue) and weather conditions (serious flooding in 2007)



	Is there an economic case for using this approach versus an end-of-pipe method?  If so can you provide figures.

Instead of the usual end of pipe solution Bristol Water has adopted an alternative approach of a suite of projects which tackles the problem for the immediate-, mid-, and long-term perspective. Catchment management is one component:

· Immediate : Blending project  - £1m

· Intermediate: Retention scheme – £0.25m

· mid -Long term : catchment management - £0.05m

Making a total of £1.3m

A traditional end of pipe solution would have been a nitrate removal plant, costing in the region of  £10-13m.



	Are there any drawbacks that you think might prevent this approach being taken up by other water companies, or supported by Ofwat?

· The availability of appropriate skilled/trained/experienced staff to undertake farmer liaison and advise work

· Question of whether catchment management really a water company’s job/responsibility?

· The concern that the customer is paying twice (i.e agri-environment schemes are supposed to contribute to these issues, although initiatives like NVZs have failed)

· There are no concrete guaranteed outcomes with catchment management projects, although when used as a suite of projects to combat issues they  have a significant role to play


2.  Blythe catchment, South Staffordshire Water
	Name of project
	Blythe Voluntary Initiative


	Location 


	Blithfield Reservoir, Staffordshire

	Organisation
	SSW and partners


	Contact officer
	Mike Mooney

	Description of the project

Voluntary Initiative on Pesticides, Pilot Catchment Group.

Aim is to reduce the pesticide levels entering Blithfield Reservoir by engagement of all local stakeholder groups i.e. Water Company, Farmers (through NFU), agronomists, producers and EA.

Initiated e-mail and text services to advise on weekly spraying conditions (through main spraying season) and ‘decision trees’ for particular pesticide applications – done as part of national VI project.

Locally, arranged workshops, farm walks, practical demonstrations for both farmers and agronomists (about 10 over life of the project).



	What has the project achieved so far?

Isoproturon (IPU) was the main pesticide ‘contaminant’ of the reservoir. After 2 years when levels recorded were lower than historic values, a downturn was observed in early 2005 when levels obtained were the highest and most persistent ever recorded. This required additional spending on treatment by South Staffordshire Water to ensure final water to customers was satisfactory. Investigations into the cause of this event showed a particular week of spraying when soils were already saturated followed by heavy rainfall was the likely cause. This was then used as a ‘case study’ for farmers of poor practice that must be improved. The following two spraying seasons then gave the best results ever for IPU, with the final water standard of 0.1ug/l not being exceeded in the raw water.

However, early 2007 showed a rapid increase in another pesticide, carbetamide. Use of this product was traced to a single farmer within the pesticide who had not been in receipt of information sent out from the VI.  The main benefit of the project from the Water Company viewpoint has been to open up a dialogue with pesticide advisers and users within the catchment.



	Is there any quantifiable evidence for what the project has achieved?

Have attached graph detailing concentrations of the three main pesticides during the period of the project to date.
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	What are the key lessons learnt from this project?

That all stakeholders working together CAN make a difference.

That the actions of one individual within a catchment can have significant (detrimental) effects on the entire catchment.

That timing of pesticide applications is absolutely vital in preventing them reaching water-courses, particularly with regard to saturation of soils before application and rainfall after applications.

That more education can work.



	Is there an economic case for using this approach versus and end-of-pipe method?  If so can you provide figures.

Very difficult to answer. SSW actually increased treatment during the project at considerable cost (approx. £100k) to remove the high concentrations of IPU. There has been no overall reduction in the levels of filter regeneration at the treatment works during the project as the Water Company must ensure that there is sufficient residual adsorptive capacity within the carbon treatment on site to effectively deal with any future pesticide spikes.

Water Companies would not be comfortable with solutions that significantly increase their risk of failure of quality standards; catchment solutions for pesticides will always carry a high risk as the actions of one individual within the catchment can contaminate the whole area (as was demonstrated during the project).



	Are there any drawbacks that you think might prevent this approach being taken up by other water companies, or supported by Ofwat?

The drawbacks will be the same for all companies i.e. increased risk resulting in an unwillingness to reduce treatment capacity/costs.




3.  Tamar Lakes, South West Water

	Name of project
	Tamar Lakes Catchment
	Location
	Bude, Cornwall

	Organisation
	South West Water
	Contact officer
	Martin Ross

	Description of the project

The Tamar Lakes are a pair of reservoirs which have been suffering from poor water quality due to diffuse agricultural pollution.  Farmed land come right up to the edge of the reservoirs, and situated upstream there are about 15 intensive dairy farms on clay subsoil.

High rainfall and resulting slurry loss have meant that levels of phosphates are high, resulting in algal blooms and other problems, which not only affect water quality for abstraction purposes, but also recreational usage of the lakes and downstream river quality.
· 

	What has the project achieved so far?

South West Water has worked with the Westcountry Rivers Trust and Catchment Sensitive Farming activities in the area.  Key outputs have included:
· Farm visits – contracts at 10 farms signed for changes

· 8 wetland areas and 6 wet woods to be created

· Biodiversity – otters and bats.  
· 11km fencing and buffer strips with EA grant; charitable funding £250,000 


	Is there any quantifiable evidence for what the project has achieved?

On the Tamar Lake Catchments, the value of SWW’s in-reservoir work comes out at about £700K for mixing and oxygenation, which has led to a third-party matched-funding agreement for upstream work with farmers of over £250K, only £5K of this was from SWW.  A further project is being developed by the EA there and in five other EU countries to fully instrument and measure changes from different management practices, almost all based on a planned Spring 2008 bid for EU funds - £5m from the EU for the whole multi-site multi-national work would be pump-primed with £20K from SWW over three years for Tamar Lakes Catchment part 2. 


	What are the key lessons learnt from this project?

The viability and speed of catchment improvement from programmes now being applied by Catchment Sensitive Farming techniques.

The ability to engage the farming community in remediation which improves the profitability of farms by minimising fertilizer loss from run-off to rivers and streams



	Is there an economic case for using this approach versus and end-of-pipe method?  If so can you provide figures.

This will not be possible for another 24 months as it depends on installation of extensive sampling and measurement under the second stage of the project.



	Are there any drawbacks that you think might prevent this approach being taken up by other water companies, or supported by Ofwat?

Ofwat require a full cost benefit case to be demonstrated for revenue spending by companies on improvements for land they do not own; this may be difficult in time for PR09 so other approaches are being explored - e.g. established ‘Water Quality Trading’ techniques now in place in the USA for municipal water companies to fund upstream land management as a proven lowest cost option.




4.  Ingbirchworth Pesticide VI, Yorkshire Water
	Name of project
	Ingbirchworth Pesticide VI
	Location
	Ingbirchworth

	Organisation
	Yorkshire Water


	Contact officer
	Andrew Walker

	Description of the project

Ingbirchworth has had pesticide detections in the raw water for many years, and so powdered activated carbon is dosed to removed these pesticides. However, the levels of, and numbers of detections of pesticides meant YW were in danger of having to upgrade the pesticide removal plant from basic effective carbon dosing, to a more energy-intensive combination of Granular Activated Carbon and Ozone. Such a plant would cost between £4-5m, with significant Opex to boot.
The Voluntary Initiative worked by:

· Training and awareness-raising sessions (calibration cards etc)

· Education visits to adjacent WTW to explain the problem.

· Amnesty on expired products

· Identification of key players in the catchment.

· Helping agronomists and contact sprayers understand the issues, their increase use of alternative products / wetters.

· Closer working with tenants to better understand their pesticide usage and crop needs.

· Development of crop management plans.

· Encourage growth of alternative crops with lower pesticide needs.



	What has the project achieved so far?

By encouraging less pesticide intensive crops (such as Triticale undersown with white Lupin, instead of winter wheat), the farmer is getting a more nutritious silage crop - which also fixes nitrogen to the soil (cutting down fertiliser bill as well) -  and costs less in pesticides, which in turns means less pesticide in the catchment.



	Is there any quantifiable evidence for what the project has achieved?

The VI gave us the opportunity for increased activity with farmers and tenants alike, and the results have been impressive - 15 detections above the regulatory standard in 2003 (raw water) to 0 last year, although there are detections at the lower 0.03 ug/l level. 


	What are the key lessons learnt from this project?



	Is there an economic case for using this approach versus and end-of-pipe method?  If so can you provide figures.

This progress has deferred increased investment at the site - so whilst we haven't saved £4m, we haven't had to spend it.


	Are there any drawbacks that you think might prevent this approach being taken up by other water companies, or supported by Ofwat?

One point to stress, is that to get this far has taken a lot of time - not least in building trust with farmers. The current Catchment Sensitive Farming Initiative really needs support for at least another 3 years if they are to stand any chance of making a difference.


5.  Farm Liaison Work, Wessex Water

	Name of project
	Farm liaison work


	Location
	Dorset

	Organisation
	Wessex Water


	Contact officer
	Ruth Barden

	Description of the project

80% of Wessex Water’s resource comes from groundwater sources, which are generally of a high quality.  However, rising trends in levels of nitrates and pesticides raise cause for concern.  The company would like to deal with the problem in a timely and sustainable way rather than developing more end-of-pipe technologies. 

The project aims to understand the impacts on raw water quality of three types of potential agricultural pollution problems:

· Farmers applying too much fertilizer.

· Excessive rainfall after fertilizer application.

· Point source pollution incidents.

A review of water quality data and geological surveys identified the areas which have greatest impact on groundwater quality, focussing on the Empool area of Dorset.  A catchment advisor was taken on to work with farmers and landowners.  



	What has the project achieved so far?

In the initial study areas the project has proved so successful that a second farm advisor has been taken on to expand the work. Intensive monitoring has been undertaken to identify potential sources of pollution and measures have been implemented such as relocating slurry pits, improving yard drainage and changing chemicals used.  Improvements have been noticed in the raw water quality 

There is a catchment management team of four people, and each farm in the catchment is visited typically once a fortnight.  Data is collected on nitrate and pesticide levels. This data and the advice from the catchment managers, helps farmers optimise their use of pesticides and fertilisers potentially reducing costs.



	Is there any quantifiable evidence for what the project has achieved?

There has been a clear improvement in source water quality at some of the sites, particularly those where pesticides were the problem.
It has been possible to avoid building treatment works at the four sites where Wessex Water are undertaking catchment management.  Two very expensive nitrate treatment plants have been constructed at sites where we are not undertaking catchment management.

Despite high levels of rain during the winter of 2006/2007, the peak levels of pesticide in drinking water only peaked at 280ug/l, which is a factor of 10 lower than the recorded peaks in November 2002. 
There have been savings to the farmers due to better targeted application of fertilsers and manure.  


	What are the key lessons learnt from this project?

Catchment officers are key to building trust with farmers and getting better co-operation.  Regular, frequent and targeted visits can only be achieved through a dedicated officer working closely with the water company.



	Is there an economic case for using this approach versus an end-of-pipe method?  If so can you provide figures.

The project has meant that 5 nitrate and pesticide removal plants in the Wessex Water area are not being built as work with farmers and landowners prevented the peak levels of nitrates and pesticides from exceeding the drinking water standards.  The total cost of constructing these plants would be in the region of £20m.


	Are there any drawbacks that you think might prevent this approach being taken up by other water companies, or supported by Ofwat?

Wessex Water believe that this is a sustainable approach to water treatment but it can be difficult to justify to regulators and shareholders since investment is being made in assets beyond the company’s ownership.  In some instances this may also be seen as paying the polluters.
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6.  Tees Water Colour Project – Northumbrian Water
	Name of project
	Tees Water Colour Project


	Location
	Upper Teesdale

	Organisation
	Northumbrian Water Ltd


	Contact officer
	Claire Lorenc

	Description of the project

AMP4 ‘Quality’ funded pilot project involving demonstration of working with land managers to undertake grip blocking on land not owned by water company, opex cost modelling of various colour scenarios, stakeholder engagement survey and development of framework for stakeholder engagement and catchment initiative delivery.


	What has the project achieved so far?

· In Year 1 had a student on MSc placement to undertake an investigation into ongoing and related work on integrated catchment management and water colour studies, and to make links with other relevant organisations and projects in the local area.

· Developed good working relationship with the North Pennines AONB Partnership Peatscapes Project team.  We have jointly delivered ‘Your land and water colour’ leaflet to raise awareness about water colour as a land management issue.  

· We also identified an area for possible grip blocking (for both SSSI and colour reasons) in the catchment of one of our upland reservoirs, for which the Peatscapes Project has taken forwards the negotiations with the relevant land agent and Estate, let a contract to block grips the area, and will project manage the blocking, which will be done this winter (07-08).  NWL has thus funded the blocking of 9km grips here as an extension to the original Tees Project.

· Gained permission from an estate in Lunedale regarding setting up a sub-catchment demonstration area, to involve grip blocking of 69km of grips across an area of approx. 100ha, and a control sub-catchment of similar size which will remain unblocked.   

· The contract for this work is currently out to tender, and subject to a successful tendering process, we hope to start blocking in January 2008.  Peatscapes Project will provide on the ground liaison and day-to-day management of contractors.

· Durham University have been engaged (PhD student) to undertake hydrological monitoring in the study and control sub-catchments.  Monitoring began in autumn 2007 and will continue for 3 years.

· NWL has also funded grip blocking in Upper Teesdale via Natural England (for SSSI purposes) and is funding hydrological monitoring in a catchment here as part of the Durham University PhD. The catchment has been monitored since August 2007, but will not be blocked until autumn 2008 at the earliest, thus providing a full year of pre-blocking information and 2 years post-blocking.

· Year 1 investigation into the empirical relationships between water colour and water treatment costs at three NWL water treatment works.  In Year 2 was extended via a modelling exercise, and is now (Year 3) being used to explore the treatment costs (primarily coagulant) of various colour and grip blocking scenarios. Results expected early in 2008.

· In Year 2 engaged consultants to undertake a survey of c. 125 land managers in the North Pennines area, relating to their perceived views of the costs, benefits, drivers and constraints relating to changing land management practice.

	Is there any quantifiable evidence for what the project has achieved?

Not yet.



	What are the key lessons learnt from this project?
Gaining agreement from the Estate regarding the sub-catchment demonstration has been an incredibly long and at times frustrating process.  Is direct water company contact the best way to approach these issues, or should we focus on working through established ‘operators’ such as local NGOs / Natural England to target ‘high risk’ areas.  

The Tees Colour Project, and local awareness of it, has been a vehicle which has allowed NWL to get involved with additional related activities.


	Is there an economic case for using this approach versus and end-of-pipe method?  If so can you provide figures.

Not yet.



	Are there any drawbacks that you think might prevent this approach being taken up by other water companies, or supported by Ofwat?
All the grip blocking that we have / are funding is not on our own landholding and thus not improving NWL’s asset base, which may be an issue for wider take-up and support by Ofwat.




7. Trinity Broads and Lound Catchment, Essex and Suffolk Water
	Name of project
	Trinity Broads & Lound catchment project
	Location
	Suffolk & Norfolk Broads

	Organisation
	Essex & Suffolk Water
	Contact officer
	Claire Lorenc

	Description of the project

The Trinity Broads & Lound Catchment Project is a partnership project involving Essex & Suffolk Water, the Broads Authority, the Environment Agency and Natural England.  Essex & Suffolk Water owns an area of approximately 80 hectares comprising of open water, grassland and woodland at Lound, near Lowestoft, around lakes which supply potable water, within a total catchment area of 27 km2 of predominantly arable land.  The Trinity Broads are a series of interconnected broads near Great Yarmouth, with a predominantly arable catchment of around 30 km2.  ESW owns the broads themselves, but very little surrounding land.
The water company funds a full-time Catchment Officer, who is employed by the Broads Auhority, to work in conjunction with other local stakeholders to encourage environmentally sensitive land management throughout the catchment. 

The Lound Catchment Project was initiated in October 2004 with the following core aims: 

• To understand the factors affecting water quality in the Lound Lakes.  

• To build closer working relationships with farmers in the surrounding catchment, and to work with them to improve / change their farming methods to reduce nutrient leaching through the soil into the water system. 

The Catchment aspect of the Trinity Broads Project was initiated in 2006, the project previously had a heavy focus on biomanipulation of the fish population in the Broads to improve water quality - the catchment focus is relatively new, and followed a study investigating the nutrient budget of the Broads.  This identified some key point sources of pollution, the presence of diffuse inputs and the importance of the lake-bed sediments as a source of phosphorus.

The Catchment Officer is also currently playing a big role in facilitating and gathering information to assist with the catchment risk assessments of ESW sites throughout Suffolk and Norfolk as part of our Water Safety plan implementation.


	What has the project achieved so far?

The initial nutrient study at the Trinity Broads led to the Environment Agency successfully prosecuting a poultry operator for polluting a dyke leading into one of the Broads.

The Lound Catchment Project has led to an additional partnership being developed between ESW, Environment Agency and the Somerleyton Estate, regarding improving water quality in Fritton Lake.

A workshop for farmers was held in 2006, which included a site visit to the Somerleyton Estate farm and a guided tour of Lound WTW.

The increased water quality monitoring in the catchments of both waterbodies has increased our understanding of the hydrology of the systems and led to further investigations to pinpoint key sources of nutrients.

	Is there any quantifiable evidence for what the project has achieved?

Not yet in terms of water quality.


	What are the key lessons learnt from this project?

The Lound Catchment Project has been running since October 2004 and since then we have had 3 different catchment officers – it appears to be very difficult to recruit appropriately qualified and suitable staff, and then retain them.  


	Is there an economic case for using this approach versus and end-of-pipe method?  If so can you provide figures.

This approach currently costs around £35k per year – the capital costs and subsequent operating costs of installing a pesticide plant or nitrate plant at Lound would be immensely higher.



	Are there any drawbacks that you think might prevent this approach being taken up by other water companies, or supported by Ofwat?

The need to justify the ongoing opex cost internally?




8.  Whittle Dene Pesticide Study – Northumbrian Water
	Name of project
	Whittle Dene Western Reservoir pesticides Study
	Location
	Tyne catchment, North East England

	Organisation
	Northumbrian Water Ltd


	Contact officer
	Claire Lorenc

	Description of the project

The project has been almost entirely led by ADAS as a research project, although NWL has provided some funding, the majority has come from a Defra grant.  NWL’s involvement stems from the fact that the catchment provides water to our Whittle Dene WTW.  The catchment of the western reservoir at Whittle Dene is very small, c. 4km2 and comprises arable and livestock farms.  
Phase 1 (2002-2005) - involved focused monitoring of water quality in the catchment.  

Phase 2 (2005 – 2008) - demonstration farm with biobed, some stock fencing & bridges over burn. NWL currently funding analysis of water quality samples from biobed.


	What has the project achieved so far?

Identification of main sources of pesticide and FIO pollution within catchment.


	Is there any quantifiable evidence for what the project has achieved?

Yes – but not the outcome one might have hoped for.


	What are the key lessons learnt from this project?

Results from water quality analysis of the inflows and outflows from the biobed seem to indicate that providing such a facility has not increased housekeeping and good practice, but may have had the opposite effect, i.e. users may be less careful because they think the biobed can ‘cope’. Also run-off seems to be overflowing the biobed and by-passing the reedbed.


	Is there an economic case for using this approach versus and end-of-pipe method?  If so can you provide figures.



	Are there any drawbacks that you think might prevent this approach being taken up by other water companies, or supported by Ofwat?

Debatable whether the (very capital intensive) measures undertaken on the demonstration farm are the most cost effective way of safeguarding raw water supplies.


10.  Selset Pesticides Project – Northumbrian Water
	Name of project
	Selset Pesticides Project


	Location
	Selset Reservoir, Lunedale

	Organisation
	Northumbrian Water Ltd


	Contact officer
	Claire Lorenc

	Description of the project

The project was initiated following detections of high concentrations of a herbicide known as MCPA (4-chloro-2-methylphenoxyacetic acid) in the final water at Lartington WTW in October 2004.  The Selset Pesticides Project was then initiated as part of the ‘authorised departure’ following this.  Following a programme of enhanced raw water quality sampling, the source of the MCPA was traced back to the catchment of Selset Reservoir in Lunedale.  This is an upland catchment with in-by and open moor grazing and grouse moor.  ADAS was then commissioned to undertake an investigation and run workshops for land managers to raise awareness and address the use of this, and other problematic pesticides.  


	What has the project achieved so far?

The contractor using MCPA (for rush control) was identified by the investigation, attended a ‘mop-up’ workshop, and a letter was subsequently received by the company stating that they would no longer use MCPA for rush control in the area.


	Is there any quantifiable evidence for what the project has achieved?

No subsequent detections of MCPA in the catchment or at the works inlet.



	What are the key lessons learnt from this project?

There is a need for a strong evidence base, i.e. water quality sampling.


	Is there an economic case for using this approach versus and end-of-pipe method?  If so can you provide figures.

The project cost about £25k, but we had to install pesticide treatment at the works regardless.



	Are there any drawbacks that you think might prevent this approach being taken up by other water companies, or supported by Ofwat?

Not really – risk of switch to another alternative pesticide, or use of same pesticide in the future if a different contractor is used.  This can be minimised by continuing catchment communications / newsletters with key contractors and with land managers on the issue.


