
Woodgarston
Protecting our
groundwater resources



Introduction
Our groundwater resources 
at Woodgarston are being 
compromised by increasing 
levels of nitrates.

This leaflet explains the 
investigations we have 
carried out to identify the 
cause, our recommended 
approach to dealing with 
the problem, and our 
proposals for the future. 
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Introduction
Over 70 per cent of the water we supply comes from groundwater resources, the 
remainder comes from surface water sources and bulk supplies from neighbouring 
water companies.

Our water treatment works at Woodgarston is strategically important. It supplies 
water to an area that totally relies on groundwater resources to provide drinking 
water for nearly 7,000 people in the Basingstoke area.

We are licenced by the Environment Agency to abstract 6.8 million litres of 
groundwater a day from Woodgarston’s two 140 metre deep boreholes in the 
Hampshire Chalk aquifer, which is a signifi cant groundwater resource for drinking 
water supplies. The Woodgarston groundwater catchment area is approximately 
1790 hectares.

Catchment area for Woodgarston

 Inner zone      Outer zone      Total capture zone      South East Water’s supply area

© Crown copyright and database rights 2017 Ordnance Survey 10018341

▲
N

South East Water provides top quaity drinking water to 
2.2 milion people in the south east o England within a supply 
area o 5700 km2. Through a network o more than 9,000 miles 
o pipeines, we deiver 517 milion itres o water evey day to 
our customers. 
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As the graph shows, since the 1990’s the groundwater we abstract from the chalk 
aquifer has become adversely affected by increasing nitrate concentrations. This 
will also have significant implications for a number of private abstraction boreholes 
in the area. 

As Borehole 1 has exceeded the drinking water standard of 50 mg/l NO3 it has 
stopped being used, reducing the amount of water we can supply to our customers. 

Nitrate levels in Borehole 2 are approaching the drinking water standard limit.  
We treat water at Woodgarston using chlorine disinfection, however, to reduce 
nitrates to below drinking water standards, the water needs to be blended with 
water abstracted from another source. 

As nitrate levels continue to rise, blending the water abstracted from Borehole 2  
will no longer be effective, and a costly nitrate removal plant will become necessary. 

Increasing nitrate concentrations

Monitoring water quality and groundwater levels is a key part of our business.  
This data helps us understand how nitrates reach the water we abstract. Since 1997 
we have taken over 560 nitrate samples from our boreholes at Woodgarston.

Nitrate concentrations at Woodgarston (January 1997 – January 2019)
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Our investigations
Our investigations found 
that there is a signifi cant 
link between the nitrate 
concentrations and 
groundwater levels.
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Our investigations
We have carried out extensive investigations in the catchment area to identify 
the possible sources of nitrates leaching into groundwater, with the aim of fi nding 
a solution. These investigations have included:
•   characterising the catchment •   nitrate modelling
•   land use surveys •   catchment monitoring
•   walkover surveys •   stakeholder engagement
•    studying historical maps and aerial photographs •   cover crop trials

The land in the catchment area is primarily used for agriculture, mainly arable and 
pasture, which has not signifi cantly changed over the past 80 years. 

The pie chart shows the top three contributors of nitrate leaching into groundwater 
are oilseed rape (33.72%), wheat (27.77%) and temporary grassland (25.79%). 

Other sources (5.78%) such as manure 
heaps and domestic sewerage systems 
(septic tanks and cess pits) may also 
contribute, especially if they are located 
close to a rapid pathway, such as fractures 
in the chalk, which can then leach into the 
groundwater table. 

Our source modelling showed that current 
nitrate loading from arable land exceeded 
drinking water standards, with a value 
of up to 77 mg/l NO3, nearly one and half 
times the drinking water standard. 

Trend modelling also identifi ed that 
concentrations will continue to rise until 2035. 
Post 2035 levels will decline slightly but will not drop below the drinking water 
standard, unless nitrate loading is signifi cantly reduced.

Our investigations were carried out under the National 
Environment Progamme. This is a progamme o 
environmental improvement schemes to ensure we meet 
European Directives, national targets and environmental 
obigations. One o the requirements o the progamme 
is to consider whether it is cost benefi cial to develop 
catchment management measures before proposing an 
increase in drinking water treatment.
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Cover crop trials 

Nitrate rich fertiliser that is not taken up by crops can be lost through the soil to 
the underlying aquifer. Cover crops are recognised as an effective way of reducing 
excess nutrients leaching to groundwater and can complement crop rotations. 

In 2016 we trialled two cover crop investigations at Malshanger and Micheldever. 
Porous pots were installed to measure nutrient losses*.

As the graph shows, a cover crop mix of oilseed radish or a late mix of oats, late oil 
radish, phacelia and vetch (grey line) had the lowest nutrient leaching potential and 
may retain soil nitrogen by up to 70 per cent. The control area of bare ground (red 
line) had the highest nitrate leaching potential.
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—  Early mix; black oats, early oil radish, buckwheat, mustard, berseem clover

Nitrogen (NO3 and NH4) in leachate (Micheldever 2016)

*  Catchment Sensitive Farming, Farming and Wildlife Advisory Group 
and Frontier Agriculture helped us deliver these trials. 
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Source Pathway Receptor 
Our Source-Pathway-Receptor model characterises the nitrate sources, how the 
nitrates reach the groundwater in the chalk aquifer and how the groundwater flows 
to Woodgarston Water Treatment Works.
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   Source – livestock, manure heaps, slurry lagoons and fertilisers applied to the land

   Pathway – nitrates leach into the subsurface and then the aquifer

   Receptor – contaminated groundwater abstracted at the water treatment works
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Our preferred 
solution
We believe a catchment 
management approach 
will provide an 
alternative to expensive 
water treatment 
processes, and also 
deliver considerable 
benefi ts to the 
environment.
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Our preferred solution
Our investigations identified that if nothing is done to reduce the nitrate loading 
in the Woodgarston catchment, concentrations in groundwater will continue to 
rise. Clearly a ‘do nothing’ approach is unacceptable and will not resolve the  
long-term nitrate problem. Some degree of intervention is urgently required. 

Catchment management

Our preferred approach to improving the nitrate situation is a catchment 
management programme, which involves raising awareness of the issues through:

•   working with farmers and landowners to understand the challenges of rising  
nitrate levels  

•   carrying out land use surveys and agricultural visits to identify potential  
sources of pollution

•    seeking to support farmers in achieving their objectives for food production and 
promoting land management practices that reduce nitrate in the aquifer

We believe that a catchment management approach will not only provide a 
preferable alternative to increasing water treatment processes, but also deliver 
considerable benefits to farmers, landowners and the environment as a whole. 

However, to ensure we can continue to supply our customers, we will be installing 
a nitrate removal plant at Woodgarston. Over time, as we begin to see the benefits 
of catchment management, we will be able to turn the plant off to save costs for 
our customers. The cost of the nitrate removal plant is £3 million and would need to 
be regenerated every 20 to 25 years at the same cost. The plant will also have high 
operating costs and a high carbon footprint, making it environmentally unsustainable.

Tim Clark (Farming and Wildlife Advisory Group) with local farmer David Miller (right) at a 
catchment management demonstration workshop discussing companion cropping in a field of 
winter oilseed rape and peas.
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Catchment Sensitive Farming

During our investigations we partnered with Catchment Sensitive Farming to help 
us develop our catchment management solution. Catchment Sensitive Farming is a 
voluntary brand, which is recognised and trusted by farmers, and is:

•   proven to have a positive eff ect upon farming attitudes via direct farmer engagement, 
especially through long term engagement and support

•   can also help to link farmers and land managers to other services and advice sources, 
including agricultural environmental schemes

By working in partnership with Catchment Sensitive Farming we are engaging more 
eff ectively with the local agricultural community. This helps to raise awareness, 
explain the water quality issues, and seeks mutually benefi cial solutions. Our 
engagement through Catchment Sensitive Farming included newsletters, individual 
one to one farm visits and hosting agricultural workshops. We will continue to work 
with Catchment Sensitive Farming to help reduce nitrate inputs and to seek new 
and innovative ways to measure success as we move forward. 

Complementing our vision and strategy
Our vision is to be the water company people want to be 
suppied by and want to work for. In forming our plans 
for 2015-2020, we consulted more than 8,000 customers 
to ensure we are working towards their priorities for the 
future. As a result, we know what our customers expect 
– a reiable supply o high quaity drinking water that is 
considered good value for money. 

Our catchment management approach complements 
our corpoate vision by inluencing decisions made by 
landowners to prevent pollution from entering aw 
water sources. 

From our 2017 customer engagement groups, catchment 
management came in the top three activities that our 
customers said we should be deivering.
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Our future plans
Local farmers and landowners 
have told us they are concerned 
about the impact they may be 
having on the environment and 
are keen to work with us to 
reduce groundwater pollution.
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Our future plans
We will continue to talk to and raise awareness about the concerns of rising 
nitrate concentrations with all our key stakeholders: Catchment Sensitive 
Farming, Environment Agency, Natural England, the local agricultural community, 
agronomists and private land owners. We will also continue to monitor the chalk 
aquifer at Woodgarston.

We understand that farmers face numerous challenges including increased 
productivity and changing environmental conditions. Our catchment management 
solution offers a mutually beneficial approach by improving soil health and crop 
yield, whilst protecting the local environment and groundwater quality. 

Continuation of cover crop trials

As the cover crop trails have proven to help reduce nitrate concentrations, we 
are continuing to fund the trial at Malshanger and are jointly funding the trial 
at Micheldever with Catchment Sensitive Farming. This will provide further 
information about the benefits of cover crops in:

•   helping to prevent nitrate leaching •   keeping soil covered over winter

•   improving soil structure and providing organic matter  •   suppressing weeds

In addition, as our modelling showed that temporary grassland was the third 
biggest contributor to nitrate leaching, we have introduced another porous pot 
trial site to measure nitrate leaching from temporary grassland, permanent pasture 
and managed woodland for comparison. Data collected will help to refine our 
nitrate modelling and find future solutions to the problem.

Different cover crop types used at Micheldever
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Stakeholder steering group

We are establishing a catchment stakeholder steering group which will help 
steer our catchment management approach; what we do and how we prioritise 
and implement potential solutions after 2020. Future catchment management 
initiatives could include capital grants to assist with:

•   nutrient management plans and precision farming
•   incentivised uptake for cover crops and the use of slow release fertilisers
•   incentivised changes to crop rotation
•   replacing arable land with temporary grassland, pasture or woodland

Timescales 

It will take many years to solve the problem. Our programme has therefore been 
designed as a long-term solution. 

Some immediate improvements in land use and management may result in quick 
impacts on water quality and help to minimise seasonal nitrate peaks, particularly if 
the improvements are near rapid flow pathways in the chalk aquifer. However, due 
to the nature of the chalk aquifer, it is likely that overall nitrate levels may continue 
to rise for a number of years before they stabilise and then reduce. 

So far, our work at Woodgarston has evolved around catchment investigations.  
We will move to catchment management delivery in 2020 (the start of our  
Asset Management Plan 7). From 2020 we will be in a position to deliver on the 
ground improvements for water quality and the environment. 

Our catchment management programme is a long-term solution to ensure future 
generations continue to have a supply of high quality drinking water.

Asset Management Plan 6 
(2015-2020)

Asset Management Plan 7 
(2020-2025)

Future Asset  
Management Plans

Catchment  
Investigation

Catchment Management 
Delivery

Get involved 

If you would like to get involved, please contact our Catchment Management 
Team to find out more. Contact details are on the back cover.
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Find out more

Catchment Sensitive Farming 

Catchment Sensitive Farming Officer – Mark Slater

020 8415 2831 / 07919 014284

mark.slater@naturalengland.org.uk

South East Water 
Catchment Management Team

catchment@southeastwater.co.uk 

South East Water 
Rocfort Road 
Snodland 
ME6 5AH


