
Pembury
Protecting our 
water resources



Introduction
Our groundwater 
resources at  
Pembury are being 
affected by pesticides. 

This leaflet explains 
the investigations 
we 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
The Pembury Water Treatment Works supplies water to an area that is almost 
entirely reliant on groundwater resources. The spring system at Pembury is 
strategically important and a significant groundwater resource for local drinking 
water supplies. 

It was originally commissioned and constructed in 1866. The springs issue from  
the Lower Tunbridge Wells Sand aquifer at several sites. The water is collected  
and flows by gravity through a tunnel to the reservoir at Pembury Water  
Treatment Works.

We are licensed by the Environment Agency to abstract up to 4.2 million litres of 
groundwater a day from the Pembury Spring system. The Pembury groundwater 
catchment area is approximately 750 hectares.

South East Water provides top quality drinking water to  
2.2 million people in the south east of England within a supply 
area of 5700 km2. Through a network of more than 9,000 miles of 
pipelines, we deliver 521 million litres of water every day to our 
customers. 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.

Pembury groundwater catchment 
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Elevated pesticide concentrations

The Environment Agency designates Safeguard Zones for Drinking Water Protected 
Areas ‘at risk’ of not meeting Water Framework Directive drinking water protection 
objectives. Safeguard Zones are areas where the land use and management 
practices are causing pollution of raw water. The Pembury catchment is a 
designated Safeguard Zone for pesticides. 

We have taken more than 2,300 water quality samples at the Pembury spring 
system and at the reservoir since 2007, and have analysed these for a wide range  
of pesticides.

The drinking water standard for pesticides is 0.1µg/l or 100 parts per billion.  
As the graph shows, the groundwater from the Pembury spring system has  
become adversely affected by the pesticide Oxadixyl – a fungicide that was 
used for treatment in a wide variety of fruit and vegetable crops. Oxadixyl was 
withdrawn from use in 2003, but significant concentrations are still found in the 
catchment area.

Pembury Spring – Oxadixyl concentration 2012 – 2017
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Raw water collected from the Pembury spring system is stored in the reservoir 
where it is mixed with groundwater from other sources. The reservoir water is then 
treated at Pembury Water Treatment Works, using flotation, filtration and granular 
activated carbon to ensure that all pesticides are safely removed and the water 
distributed to our customers meets the highest water quality standards. These 
treatment processes are costly to build and operate. Many treatment processes 
also generate significant quantities of greenhouse gases which have an undesirable 
carbon footprint.
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Our  
investigations
Our investigations 
found that pesticide 
usage in Pembury  
is affecting our  
water supply.
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Our investigations
We have carried out an extensive investigation in the catchment area to identify 
the possible sources of pesticides leaching into groundwater, with the aim of 
finding a solution. This investigation included:
•   characterising the catchment •   walkover surveys
•   studying historical maps and aerial photographs  •   catchment monitoring
•   land use surveys
The land in the catchment area is primarily used for arable agriculture, including 
fruit crops such as apples, pears and berries. A large proportion of the catchment  
is also woodland. Other land uses include residential and commercial businesses. 

The catchment walkovers have shown evidence of fly-tipping close to the Pembury 
Reservoir which represents a significant contamination risk to the groundwater 
resources. There may also be old pesticide containers which have been buried 
within the catchment and could provide a source of the contamination.

Our investigations were carried out under the National 
Environment Programme. This is a programme of environmental 
improvement schemes to ensure we meet European Directives, 
national targets and environmental obligations. One of the 
requirements of the programme is to consider whether it is cost 
beneficial to develop catchment management measures before 
proposing an increase in drinking water treatment.

Pembury groundwater catchment land use 
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Monitoring water quality, the flows from the spring system and associated 
groundwater levels are key components of our investigations. This data will help us 
to understand if there are any seasonal trends to the pesticide concentrations and 
to focus the catchment investigation.

Improved pesticide handling

We have been working with farms in the Pembury catchment to gain a better 
understanding of their pesticide storage, handling and application procedures.  
We are helping to fund improvements to pesticide handling areas which will reduce 
the risk of contamination. The improvements will include bunded concrete handling 
areas, the protection of surface water drainage systems and the use of  
bio-filtration to reduce pesticide concentrations in wastewater.

Pesticide bio-filtration
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Three integrated containers filled with organic 
material which act as bio-filters and break 
down any residual pesticides. The containers 
are stacked within a frame to allow gravity flow

Wastewater collected from 
bunded pesticide handling area 

Pump in collection chamber 
moves contaminated water 
to highest bio-filter

Gravity 
flow

Pump transfers clean water 
to designated irrigation area



8 South East Water

Source Pathway Receptor 
Our Source-Pathway-Receptor model characterises the pesticide inputs to 
groundwater in the catchment, how the contamination reaches the aquifer  
and how the groundwater flows to Pembury Water Treatment Works.

Reservoir

Water 
treatment 
works

Clay
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    Source – historic pesticide and fly tipping contamination

   Pathway –  pesticides and fly tipping contamination leach into the subsurface 
and then into the Victorian tunnel and spring system

   Receptor –  contaminated groundwater abstracted from the reservoir to the 
water treatment works

Clay

Reservoir

Spring

Sandstone

Fly tipping 
contamination Historic buried 

contaminants

Pesticide 
application to 
fruit crops

Victorian gravity 
fed tunnel

Pesticides and other contaminants 
leaching into tunnel and spring system



Our preferred 
solution
We believe a catchment 
management approach 
will not only provide a 
preferable alternative 
to expensive water 
treatment processes, 
but also deliver 
considerable benefits 
to farmers, landowners 
and the environment. 
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Our preferred solution
Our investigations identified pesticide contamination in the Pembury  
catchment and have shown that raw water quality has been adversely affected.  
In addition, due to the nature of the spring system, drinking water resources 
at Pembury are considered to be at risk from any future contamination events. 
Clearly a ‘do nothing’ approach is unacceptable and some degree of intervention 
is required. 

Catchment management

Our preferred approach to finding a solution to the pesticide contamination is a 
catchment management programme, which involves:

•  raising awareness of the issues

•   working with farmers, landowners, local authorities and allotment associations to 
promote best practice in the handling and use of pesticides

•   carrying out land use surveys and agricultural audits, including pesticide use surveys  
to identify potential sources of pollution

•   pesticide amnesties, to remove out-of-date chemicals

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

Our catchment management initiatives aim to improve the quality of raw water. 
This reduces the amount of costly water treatment processes and replacement 
materials required. Our preferred solution provides environmental and financial 
benefits for both our customers and the company. 
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Catchment Sensitive Farming

During our investigations we partnered with Catchment Sensitive Farming to help 
us create our catchment management solution. Catchment Sensitive Farming is  
an established project run by Natural England, recognised and trusted by farmers. 
Its staff are qualified and experienced advisors offering confidential support  
to farmers. The training and advice they provide aims to give practical and  
cost-effective solutions to improving water quality through:

•  workshops •  farm events •  newsletters

•  demonstrations •  one-to-one farm visits 

•  farm walks •  grant schemes

Alongside Catchment Sensitive Farming we have hosted stakeholders  
at Pembury Water Treatment Works, which facilitated open discussions about 
historic pesticide pollution, catchment risk, water treatment processes and 
nutrient by-products.

Working in partnership with Catchment Sensitive Farming, we engage more 
effectively with the local agricultural community; raising awareness of water 
quality issues; reducing the use of pesticides; seeking mutually beneficial solutions; 
and 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 supplied 
by and want to work for. In forming our plans for 2015 to 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 reliable supply of high quality drinking 
water that is considered good value for money. 

Our catchment management approach complements our corporate 
vision by influencing decisions made by landowners to prevent 
pollution from entering raw water sources. This will reduce the 
need for expensive additional treatment processes and keep costs 
down for our customers. 

From our 2017 customer engagement groups, catchment 
management came in the top three activities that our customers 
said we should be delivering.



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 
contamination.
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Our future plans
We will continue to talk to and raise awareness about the concerns of pesticide 
contamination 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  
Lower Tunbridge Wells Sand aquifer at Pembury.

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

Stakeholder engagement

We are engaging with catchment stakeholders which is helping steer our 
catchment management approach; what we do and how we prioritise and 
implement potential solutions after 2020. Future catchment management 
initiatives include:
•   grants and incentives 
•  annual pesticide use surveys
•  a pesticide amnesty for the safe disposal of chemical products

South East Water member of staff showing a water treatment by-product to a local farmer 
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Our catchment management programme is a long-term solution to ensure future 
generations continue to have a supply of high quality drinking water. 

Timescales 

It may take several years to solve the pesticide contamination at Pembury.  
Our programme has therefore been designed as a long-term solution. However,  
some immediate improvements in land use and pesticide management may result  
in reducing the risk of pesticide contamination of the local groundwater resource.

So far, our work at Pembury has evolved around catchment investigations.  
It will move to catchment management delivery in 2020 (the start of our Asset 
Management Plan 7). From 2020, we will be working to improve the resilience of the 
groundwater resource and ensure there is no further deterioration in water quality.

Our staff alongside Catchment Sensitive Farming representatives and 
stakeholders at the Pembury Water Treatment Works

Asset Management Plan 6 
(2015-2020)

Asset Management Plan 7 
(2020-2025)

Future Asset  
Management Plans

Catchment  
Investigation

Catchment Management 
Delivery
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Find out more

South East Water

Catchment Management Team

catchment@southeastwater.co.uk 

South East Water 
Rocfort Road 
Snodland 
ME6 5AH

Catchment Sensitive Farming 

Catchment Sensitive Farming Officer – James Woodward

07387 257621

02082 258524

James.Woodward@naturalengland.org.uk

Natural England 
9th Floor, International House 
Dover Place 
Ashford  
Kent 
TN23 1HU


