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Executive Summary
Purpose of this Report
Maldon District Council appointed Entec to undertake a Scoping Water Cycle Study to act as a supporting
document to inform the preparation of their Local Development Framework. Water Cycle Studies are undertaken
to ensure that a strategic approach to the management of the water environment alongside the proposed growth
levels is undertaken. The aim of this Scoping Study was to collate and review existing information on the water
environment within the study area and to identify key issues for subsequent stages of work. The objectives of the
water cycle study are to:
• Identify the relevant studies and data that are already available for the area;
• Confirm the development scenarios for the District;
• Determine the existing capacity of the water supply, wastewater and drainage infrastructure in the
study area;
• Identify potential barriers to development, considering the combination of environmental and water
infrastructure constraints;
• Agree the scope for future work; and
• Identify sources of funding for future work if required.
The study has been prepared in accordance with the guidance prepared by the Environment Agency on Water
Cycle Studies, complying with the Scoping stage requirements to review the impact of projected growth on the
water cycle at a strategic level and highlight any potential problems that may need addressing in order to achieve
this growth sustainably. In addition to the main stages of a Scoping Study, the report has looked at environmental
capacity for growth and sources of funding. These would typically be included in an Outline Water Cycle Study.
Whilst a high level review of environmental capacity is provided, this does not mean that this study forms an
Outline Phase Water Cycle Study.
The study has involved working with the key stakeholders, Anglian Water Services, Essex and Suffolk Water, the
Environment Agency and Maldon District Council to collate existing data and reports and to establish the key
constraints within the water cycle. Representatives from the stakeholders met at project inception, and have been
contacted regularly throughout the project. While every endeavour is made to ensure that the information provided
in this report is correct, the assessments made in this report are reliant on data received by Entec from these third
parties.
The study examines issues regarding water resources, wastewater treatment, water quality, sewerage and flood risk
in general across the whole study area. Where constraints are identified these are explored further and
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recommendations made to either resolve these problems or to identify future work required in a further Outline or
Detailed Study.
Flood risk in the district has been considered within the Strategic Flood Risk Assessments (SFRA) for Mid Essex.
The WCS study therefore provides a summary of flood risk, using the evidence supplied in the SFRA to avoid
repetition of work.

The Study Area and Proposed Development
Maldon is a predominately rural district with over 70 miles of coastline, located on the East Essex coast,
approximately 60 miles from London. The District covers an area of 36,000 hectares. It surrounds the Blackwater
Estuary with the North Sea providing the eastern boundary and the River Crouch the southern. The District has
boundaries with Rochford District, Chelmsford Borough, Braintree District and Colchester Borough.
The main towns are Maldon, Heybridge, Southminster and Burnham-on-Crouch. Maldon is the District’s principal
town with more than a third of the District’s population concentrated in the urban areas of Maldon and Heybridge.
The Regional Spatial Strategy (RSS) for the East of England, known as the East of England Plan, was adopted in
May 2008 and provides the planning and development strategy for the region up to 2021. The RSS establishes the
broad principles for sustainable development and growth in the region and provides Local Planning Authorities
with a framework to develop their policies. Whilst not located within the sub regions of the RSS, Maldon District
borders the Chelmsford Growth Point and Thames Gateway Growth Point. Policy H1 of the RSS seeks the
delivery of at least 2,400 dwellings between April 2001 and March 2021 in Maldon District.
The RSS for the East of England is currently being reviewed, to provide a framework up to 2031. The revised RSS
is due to be adopted in 2011. The review of the RSS sets out four growth scenarios for the East of England region
for the period from 2011 to 2031. Scenario 1 is a continuation of the existing RSS target directing most
strategically significant growth to the major urban areas with existing infrastructure and the most potential for
sustainable growth. Scenario 2 promotes growth in areas identified by the Regional Scale Settlement Study
published in January 2009. Scenario 3 promotes growth around successful business locations where new jobs are
attracting workers. Scenario 4 promotes growth where households are projected to grow. It is based on long-term
trends such as people living longer and people moving to the region. It focuses the majority of additional growth in
Hertfordshire, Essex, Norfolk and Suffolk.
In scenarios 1 and 2, the annual housing growth rate would be 110 for Maldon District between 2011 and 2031.
Scenario 3 would see a growth rate of 240 homes per annum, whilst scenario 4 has a rate of 350 homes per annum.

Water Resources
Water is supplied by Essex and Suffolk Water (ESW) through their Essex Water Resource Zone. There is little
additional water available to abstract for public water supply. The wider area is identified as being under Serious
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Water Stress, due to the high demand for water and the low annual average rainfall limiting supplies. Low flows
are experienced in the River Blackwater and the Blackwater Estuary. The estuary is a European designated site and
the Environment Agency artificially maintains flows in the river. The Environment Agency’s Review of Consents
programme for the Blackwater Estuary has identified a sustainability change that affects the discharge consent
conditions for Essex and Suffolk Water’s Langford Recycling Plant. This change is required to ensure there is a
minimum flow to the Estuary. ESW has modelled the affect of this change, and report that it will reduce the
deployable output of its Essex system by 4Ml/d.
In the baseline forecast of the draft Water Resource Management Plan (WRMP) (assuming no additional
measures), ESW forecast a deficit of supply below demand. Plans to mitigate the potential deficit include a number
of measures, including among other options increased metering and increasing the capacity of Abberton Reservoir.
The water company has made it clear in its draft WRMP that it intends to focus its water efficiency activities on
customers within the existing housing stock, and they have assumed that demand in all new households will match
the standards set out in the updated Building Regulations. There may be a role for the Local Authority to support
these activities but it may be more appropriate for the Council to target the new developments through setting of
efficiency targets in planning policy. Ensuring that actual demand in new households reflects the water efficient
design of new buildings will be a challenge as consumer behaviour may override the technical design.

Wastewater Treatment Works and Sewerage Network
The statutory sewerage undertaker for the District is Anglian Water (AWS). There are 14 wastewater treatment
works (WwTW) serving the District. Nine of these, Southminster and Stone St Lawrence to name two are
undergoing a consented dry weather flow (DWF) increase. The proposed consented DWF increases have come to
light following a flow compliance review with the purpose of being able to better accommodate existing conditions
and should therefore not be regarded as providing headroom to accommodate any growth. The apparent
'headroom' that these increases provide is purely to allow for seasonal variation in the flow regimes. In some cases,
there is also a requirement to tighten the sanitary conditions of these consents to ensure no increase in load. These
nine WwTWs should be considered to already be operating 'at capacity'. Where growth is proposed in the
catchments of these works, it will be necessary for a consent variation application to be made, at which time the
consent limits will be reviewed and if necessary tightened.
Capacity issues exist in the foul sewers in Maldon and Southminster catchments. In Maldon, there is very little
capacity in any part of the network south of the River Blackwater and significant upgrading would be required here
prior to any development being connected. In Southminster, the treatment works is located south of the town,
therefore development north of the town will require longer and so more costly sewerage connection to the
treatment works. Anglian Water has not budgeted for substantial upgrades to the network in the Asset
Management Period (AMP) 2010 to 2015. According to the Strategic Housing Land Availability Assessment
response provided by Anglian Water, time scales for any infrastructure investment would be past 2016. Should
development be needed prior to the next AMP period, developer contributions would be required to fund the
necessary local infrastructure network upgrades. Strategic network infrastructure and upgrades at wastewater
treatment works will be funded through the usual regulatory mechanisms.
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Water Quality
The study area is bordered by a significant length of coastline and estuaries that are designated under national and
European legislation. Shellfish Waters are also designated in the Blackwater and Crouch estuaries, which require
good quality discharges from some of the District’s watercourses.
Monitoring under the Water Framework Directive (WFD) has shown that high nutrient levels exist in the study
area’s watercourses, based on the data within the Anglian River Basin District Management Plan.
The wastewater treatment works at Maldon and Burnham on Crouch discharge into waters that enter the Estuaries
Special Area of Conservation (SAC) and Shellfish Waters. At Southminster, the receiving watercourse is below
the standard for good ecological status required by the Water Framework Directive. It is proposed that there are
future changes to the quality standards at Southminster in ammonia and biological oxygen demand. These will be
met during the AMP5 period (2010 to 2015).
The capacity of the receiving waters to receive increased concentrations of effluent will need to be reviewed in
more detailed studies.

Flooding
Tidal flooding represents the main source of flooding, from the North Sea and the tidal rivers and estuaries. Sewer
flooding has been historically reported in various settlements in the District by Anglian Water, however there are
planned investments to reduce sewer flooding. Details provided by Anglian Water indicate that sewer flooding
incidents have occurred previously in Maldon, Burnham and various other smaller villages in the District. The
records indicate the location to the flooding incident and do not provide information on the nature or source of the
flooding.
It is recommended that development complies with the recommendations of the Mid Essex SFRA and PPS25 and is
located in the lowest flood risk zone. All new developments should implement Sustainable Drainage Systems
(SuDS) in preference to traditional drainage systems to reduce flood risk and reduce the pressures on the sewerage
systems (where combined sewers exist).

Recommendations for Future Work
This Scoping Study sets out existing information and output from previous work related to the assessment of
potential environmental capacity and water infrastructure constraints for development and growth in the study area.
Recommendations for an Outline Study are listed below:
• This study has taken account of the draft WRMPs and Essex and Suffolk Water’s Statement of
Response to the consultation. It will be necessary for the Council to take account of the final Water
Resource Management Plans when preparing for the proposed growth in the District;
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• A range of scenarios based on options for demand management should be considered taking into
account the demand from existing housing. The development of policy options and guidance, aimed
at implementing water demand management, should also be considered;
• An assessment of the need for water neutrality and its feasibility in this area should also be considered;
• Further understanding of the impacts of growth on water supply infrastructure should be gained
through more detailed discussions with Essex and Suffolk Water;
• Further assessment is required to assess the capacity of the District’s rivers to receive additional flow
from the wastewater treatment works, which is a complex process and may require water quality
modelling;
• Further work to assess sewerage infrastructure options with regard to costs and sustainability should
be carried out in the next phase of Water Cycle Study;
• Chelmsford's growth may be greatly affected by the RSS review growth scenarios, which may impose
an impact on Maldon as well. This should be reviewed in any further study for Maldon District.
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1.

Introduction

1.1

Aims and Objectives

Maldon District Council appointed Entec to undertake a Scoping Water Cycle Study to act as a supporting
document to inform the preparation of their Local Development Framework. The aim of the study is to collate and
review existing information on the water environment within the study area and to identify key issues for
subsequent stages of work. The objectives of the Scoping water cycle study are to:
• Identify the relevant studies and data that have already been carried out for the area;
• Confirm the development scenarios for the District;
• Determine the existing capacity of the water supply, wastewater and drainage infrastructure in the
study area;
• Identify potential barriers to development, considering the combination of environmental and water
infrastructure constraints (usually assessed in an Outline Water Cycle Study);
• Agree the scope for future work; and
• Identify sources of funding for future work if required.
Flood risk in the district has been considered within the Strategic Flood Risk Assessments (SFRA) for Mid Essex.
The WCS study therefore provides a summary of flood risk, using the evidence supplied in the SFRA to avoid
repetition of work.
The study has involved consultation with key stakeholders in the Water Companies (Essex and Suffolk Water and
Anglian Water), the Environment Agency and the District Council.

1.2

National Guidance on Water Cycle Studies

The Environment Agency has issued a National Guidance (http://publications.environmentagency.gov.uk/pdf/GEHO0109BPFF-e-e.pdf) document to ensure that water cycle studies are carried out in a
consistent way. This guidance outlines the required approach for the Scoping, Outline and Detailed phases of
water cycle studies.
The National Guidance on Water Cycle Studies indicates that the assessment should be carried out in three phases:
• Scoping: The primary aim of the Scoping Phase is to collate and review existing information (e.g.
previous studies and monitoring data) on the water environment within the study area, identify
development plans and engage with key stakeholders, including the Environment Agency, water
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companies and drainage authorities, to identify key issues that require consideration in the following
stages of the work. The Scoping Phase should clarify the principles and objectives to be followed
throughout the rest of the process;
• Outline: The primary aim of the Outline Phase is to identify potential environmental and water
infrastructure constraints to development to provide an evidence base to support the Core Strategy and
identification of preferred sites for development. The study should identify areas of uncertainty that
may require further detailed studies;
• Detailed: The Detailed Phase aims to resolve areas of uncertainty identified in the Outline Phase
through further more detailed studies. It identifies what water cycle management measures and
infrastructure are needed, where and when they are needed, who is responsible for providing the
systems, and by what deadline. This may involve an assessment of the costs and benefits of options. It
also provides guidance to the local authorities to facilitate implementation and funding of the Strategy.

1.3

How to Use this Water Cycle Study

This report comprises a Scoping Water Cycle Study, although the project brief also requested some additional
items that would usually be included in an Outline Phase. These include:
• An assessment of environmental capacity for growth;
• A high level review of infrastructure requirements; and
• Identification of funding sources.
The study brings together environmental and water infrastructure information that has been provided by the
Environment Agency and the water companies. It identifies the environmental constraints to growth and sets out
the current capacity of the existing environment (and, where this information is available, the existing
infrastructure) at a strategic level, highlighting where the main pressure points occur. The remainder of the report
is structured as follows:
• Chapter 2 presents the planning context of the District;
• An overview of the water cycle presented in Chapter 3;
• A description of the study area and the hydrology is provided in Chapter 4;
• For information on the existing water environment, refer to Chapter 5;
• The Environmental Constraints and Opportunities are presented in Chapter 6;
• Chapter 7 presents a review of issues in neighbouring areas that may impact on Maldon, and Chapter 8
presents a summary of sources of funding available; and
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• In Chapter 9, integrated conclusions have been drawn from the study, with recommendations for the
Local Authority and Developers for further assessments to ensure sustainable delivery of the proposed
development in the study area.
The information presented in this Scoping Study document provides a basis for scoping further phases of the work.
For Strategic Housing Locations in the Core Strategy, a more detail analysis or assessment will be required once
more information or concept statements are available.

1.4

Methodology

The methodology for the Scoping Study, as proposed in the Entec proposal document dated July 2009, is based
around the following four tasks:
• Task 1: Project Inception and Data Collation. At inception, the relevant stakeholders were
contacted and brought together to form the project steering group. This includes representatives from
Maldon District Council, Anglian Water, Essex and Suffolk Water, the Environment Agency and
Entec. The first four stakeholders are the primary providers of data for the study, having already
reviewed many aspects of the water cycle and growth issues. Data has been collated and reviewed
throughout the project programme. A summary of the data collated is presented in Chapter 5 where
the baseline is presented;
• Task 2: Identification of Environmental Constraints and Opportunities. This second task uses
the baseline data to determine the risks, constraints and opportunities that exist across the District in
terms of water resources and supply, wastewater treatment and water quality and flood risk and
drainage. Chapter 6 presents the findings of this task, with opportunities such as SuDS and water
neutrality discussed in Chapter 9;
• Task 3: Review of neighbouring areas. As Maldon is located on the Coast, it is potentially a
recipient of activities in neighbouring boroughs located upstream of the river catchments that
discharge in Maldon. Chapter 7 summarises the work done and published on the neighbouring
authorities;
• Task 4: Development and Planning. Chapter 4 summarises the planning context of the District and
the wider Region. Chapter 9 presents a summary of the main findings and how they relate to the
proposed development in the District. Recommendations are made for further work to assist in
developing a strategy for the provision of required water and wastewater services. The sources of
funding for future work are discussed in Chapter 8.
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2.

Development and Growth

2.1

Planning Policy Context

National, regional, sub regional and local planning policies set out guidance and requirements for delivering
sustainable development and therefore address, amongst other things: housing and employment growth and their
distribution; water management and protection; infrastructure provision; and flood risk management. The following
sections outline the relevant planning policies in which these issues are framed, and the current and emerging
development plan for Maldon District.

2.1.1

National Planning Policy

Government guidance is provided through a series of Planning Policy Statements (PPSs), the most relevant of
which are summarised below.

PPS 1 – Delivering Sustainable Development and the Supplement to PPS1: Planning and
Climate Change
An important theme in government planning policy is the need to achieve sustainable development which includes
dealing with Climate Change. PPS1 ‘Delivering Sustainable Development’ (2005) and the December 2006
supplements to it on: ‘Climate Change’, ‘Zero Carbon Development’ and the ‘Code for Sustainable Homes’ have
now been incorporated in a Planning and Climate Change Bill. PPS1 requires regional planning bodies (RPBs) and
local planning authorities (LPAs) to prepare development plans which ensure that development is pursued in line
with the principles for sustainable development and promote outcomes in which environmental, economic and
social objectives are achieved together over time. This should be achieved using a spatial planning approach.
Specifically, planning authorities should identify land suitable for meeting housing and other types of development
taking into account the need to provide essential infrastructure and avoid flood risk. In addition they should address
the issue of climate change; the management of pollution; and the minimisation of impacts from the management
and use of resources based upon sound science. PPS1 advises that regional planning authorities and local
authorities should promote amongst other things the sustainable use of water resources and the use of sustainable
drainage systems in the management of runoff.
The PPS1 supplement advises local planning authorities that when deciding suitable locations for development, and
for what type and intensity, they should take into account the capacity of existing and potential infrastructure
including water supply, sewage and sewerage, to service the site or area in ways consistent with successfully
adapting to likely changes in the local climate. In addition, they could consider physical and environmental
constraints such as sea level rises, flood risk and stability, and take a precautionary approach to increases in risk
which may arise as a result of potential changes to the climate.
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PPS 3 – Housing
PPS3 underpins the delivery of the Government's strategic housing policy objectives where the goal is to ensure
that everyone has the opportunity to live in a decent home, which they can afford in a community where they want
to live. Most future development within the four main settlements will be for housing. PPS3 requires that new
housing should be built on previously developed land (PDL) before greenfield land. PPS25 (see below) reiterates
this requirement in its Exception Test.

PPS 12 – Creating Strong, Safe and Prosperous Communities through Local Spatial Planning
PPS 12 was published in June 2008. It outlines the nature of local spatial planning and the key components of local
spatial plans and how they should be prepared. It should be taken into account by local planning authorities in
preparing Local Development Frameworks (LDFs) which include development plan documents (DPDs) and other
local development documents (LDDs).
With regard to infrastructure PPS12 states core strategies should be supported by evidence of what physical, social
and green infrastructure is needed to enable the amount of development proposed for the area, taking account of
its type and distribution. This evidence should cover who will provide the infrastructure and when it will be
provided. The core strategy should draw on and in parallel influence any strategies and investment plans of the
local authority and other organisations.
The Water Cycle Study forms part of the robust and credible evidence base which will underpin policies within the
Authority’s Core Strategy and other relevant LDDs.

PPS 25 – Development and Flood Risk
PPS25 sets out Government policy on development and flood risk. It aims to ensure that flood risk is taken into
account at all stages in the planning process to avoid inappropriate development in areas at risk of flooding, and to
direct development away from areas of highest risk. It also aims to ensure that new development does not increase
the risk of flooding elsewhere. Where, in exceptional circumstances, new development is necessary in such areas
then the aim is to make it safe without increasing flood risk elsewhere and, where possible, to reduce flood risk
overall.
PPS25 stipulates that all planning applications for developments greater than 1 hectare must be accompanied by a
Flood Risk Assessment detailing surface water management plans to demonstrate that runoff does not increase
from the proposed development once it has been built and that runoff is not simply moved elsewhere.
This approach is supported in the Government’s Pitt review of the summer 2007 flooding, in which the comments
in PPS25 are reiterated. It makes it clear that developments within flood zone 2 and 3 should not be allowed to
proceed unless there is clear proof that they are compatible developments for these zones, and that LPAs should
become responsible for local flooding.
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Draft National Policy Statement for Nuclear Power Generation (EN-6)
The National Policy Statement (NPS), taken together with the ‘Overarching National Policy Statement for Energy:
Framework Document for Planning Decisions on Nationally Significant Energy Infrastructure’ (EN-1), provides
the primary basis for decisions taken by the Infrastructure Planning Commission (IPC) on applications it receives
for the energy infrastructure. Under the Planning Act 2008, the IPC also has to have regard to: any local impact
report submitted by a relevant local authority; any relevant matters prescribed in regulations; and any other matters
which the IPC thinks are both important and relevant to the decision.
The Government has assessed various sites for nuclear energy, and the NPS (EN-6) presents Bradwell nuclear
power station, located in Maldon District near the mouth of the Blackwater estuary, as one of the final ten
potentially suitable sites/locations for the deployment of new nuclear power stations by the end of 2025.

Regional Planning Policy
The Regional Spatial Strategy (RSS) for the East of England was adopted in May 2008 and provides the planning
and development strategy for the region up to 2021. The RSS establishes the broad principles for sustainable
development and growth in the region and provides Local Planning Authorities with a framework to develop their
policies. Its objectives are to:
• Reduce the region’s impact on, and exposure to, the effects of climate change;
• Address housing shortages in the region;
• Realise the economic potential of the region and its people;
• Improve the quality of life for the people of the region; and
• To improve and conserve the region’s environment.
Whilst not located within the sub regions of the RSS, Maldon District borders the Chelmsford Growth Point and
Thames Gateway Growth Point. Policy H1 of the RSS seeks the delivery of at least 2,400 dwellings between April
2001 and March 2021 in Maldon District. It states that when bringing land forward for development Local
Planning Authorities should consider the:
“Co-ordination of development with necessary transport and other infrastructure provision, including provision
for adequate water supply and waste water treatment.”
Policy E1 seeks the creation of 56,000 jobs in Braintree, Brentwood, Chelmsford, Epping Forest, Harlow, Maldon,
and Uttlesford. All of which will increase the demand for water in the district. The RSS seeks to increase energy
efficiency and carbon performance, improve water efficiency and recycling as a percentage of waste with
protection of the environment and avoiding adverse effect on sites of European or International importance for
nature conservation.
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As the region is one of the driest in England, water resources are limited, with supply-demand known to be a
problem in particular areas. Policies WAT 1-4 provide the key regional guidance regarding water infrastructure,
efficiency, integrated management and flood risk in the East of England. In particular Policy WAT2 requires a coordinated approach to plan making to be developed through a programme of water cycle and river cycle studies to
ensure that the proposed growth will be sustainable and will assist in addressing the issues of water supply, water
quality, wastewater treatment and flood risk currently experienced and forecasted for the future if growth occurs.
The RSS is currently being reviewed, to provide a framework up to 2031. The revised RSS is due to be adopted in
2011. The review of the RSS sets out four growth scenarios for the region for the period from 2011 to 2031.
Scenario 1 is a continuation of the existing RSS target. Scenario 2 promotes growth in areas identified by the
Regional Scale Settlement Study published in January 2009. Scenario 3 promotes growth around successful
business locations where new jobs are attracting workers. Scenario 4 promotes growth where households are
projected to grow. It is based on long-term trends such as people living longer and people moving to the region. It
focuses the majority of additional growth in Hertfordshire, Essex, Norfolk and Suffolk.
In scenarios 1 and 2, the annual housing growth rate would be 110 for Maldon District between 2011 and 2031.
Scenario 3 would see a growth rate of 240 homes per annum, whilst scenario 4 has a rate of 350 homes per annum.

2.1.2

Local Planning Policy

Adopted Replacement Local Plan
Maldon District Council has an adopted local plan which sets out the policies currently used to determine
development applications within the authority. Under the transitional arrangements outlined in PPS12, the Local
Plan expired on the 2nd November 2008 and only policies saved by the Secretary of State under a direction continue
to be part of the Development Plan. These policies, although currently saved, are being updated and will be
replaced by the Local Development Framework policies. The Water Cycle Study therefore informs the
development of this emerging LDF, in particular developing the authority’s Core Strategy Development Plan
Document (DPD).

Maldon District Local Development Framework
As required by the Planning and Compulsory Purchase Act 2004, Maldon District Council is reviewing its adopted
local plan and currently preparing a Local Development Framework (LDF) which contains a suite of Local
Development Documents (LDD) outlining the latest development strategy for the area in accordance with the RSS.
The Core Strategy is the key document for the LDF and sets out the Council’s vision and spatial strategy for the
future development to 2026. All other LDDs of the LDF need to conform to the Core Strategy. The Council
recently underwent consultation on their draft policies with a view to preparing a submission version of the
document shortly. This will undergo a final round of consultation regarding its soundness before publication for
examination by the Secretary of State. This Scoping Water Cycle Study and future stages of the study will inform
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the Core Strategy and other LDDs providing them with an evidence base to assist in delivering national, regional
and local objectives relating to water, flood risk and also green infrastructure in a timely and structured manner.
One of the key objectives of the emerging Core Strategy is:
To secure high quality new development within the District, promoting a reduction in the use of resources,
improving energy and water efficiency and promoting the use of renewable energy.
As a minimum the Core Strategy is required to plan for the RSS requirement of 2,400 dwellings between 2001 and
2021.
Policy CS3 sets out the spatial distribution and location of new housing within the Maldon District. It refers to an
additional 600 dwellings to be provided between 2021 and 2026 as PPS3 states Core Strategies must provide a 15
year housing land supply. The policy will allocate sites to meet the RSS requirements. It states:
New housing development will be focused within the Strategic Housing Locations of Maldon, Heybridge, Burnhamon-Crouch and Southminster…. Development above the RSS requirement may be acceptable if it accords with the
settlement hierarchy, strategic housing location criteria and addresses local affordable housing need. Small scale
windfall developments will be supported on appropriate sites within identified settlement boundaries, subject to
environmental constraints and the requirement of other relevant planning policies set out in the Core Strategy and
other Development Plan Documents.
The phasing of this housing growth during the plan period 2011 to 2026 will be as follows (shown cumulatively):
• By March 2016 at least 600;
• By March 2021 at least 600;
• By March 2026 at least 600.
Policies CS7 and CS12 set out the policies on rural housing and employment allocation that should be used to
consider the impacts on the water cycle and infrastructure.
Policy CS23 considers the environmental impact that new development may have on the environment. Relevant
aims from policy CS23 are that all new developments should be:
• Ensuring the prudent use of natural resources through layout, design and construction;
• Minimising possible pollutants including air, water, oil, noise and light;
• Maximising the use of locally sourced materials where possible;
• Reducing water consumption through the application of water saving devices and water efficiency
measures and incorporating sustainable urban drainage systems (SuDs); and
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• Seeking code 3 in Code for Sustainable Homes and be of Lifetime Homes standard within new
housing developments.
The emerging Core Strategy notes that the Service Provider (Anglian Water Services Ltd) has identified potential
capacity issues with a number of sewer networks and treatment works which may not be adequate in all areas and
consequently may impose some constraints on the quantity, location and phasing of new development. This is
investigated within this Water Cycle Study report. Later phases of the Water Cycle Study could also inform the
schedule of infrastructure with respect to the housing trajectory.
The emerging Core Strategy also has policies relating to flood risk and infrastructure. Policy CS24 requires
proposals for new development to follow the sequential test and address the impacts of climate change.
The policy restricts new development in Flood Zone 3a in accordance with PPS25 and notes that strategic land
allocations will not be made in Flood Zone 3 except within the boundary of the Maldon Central Area Action Plan
where development will contribute to the regeneration objectives of the area and the following criteria can be met
to the satisfaction of the Environment Agency:
• Alternative appropriate land at a lower risk is not available;
• There are exceptional reasons for locating development within such areas; and,
• The risk can be mitigated by engineering and design measures.
The policy requires developments which are deemed appropriate in Flood Zones 2 and 3 to undertake a flood risk
assessment.
Policy CS 27 relates to the implementation of necessary Infrastructure and Services. The policy sets out that the
Council will seek to ensure that existing infrastructure and services are protected and improved and also an
appropriate level and type of infrastructure is provided for new developments where required. This would include
water supply, sewerage and treatment infrastructure. The Council intends to require developers to provide
contributions to such infrastructure. The policy notes that the necessary infrastructure provision will be sought
through both public and private funds. Section 8 of this Scoping Water Cycle Study outlines the various sources of
funding for infrastructure.
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3.

The Water Cycle

3.1

Introduction

The water cycle describes the pathways and processes through which the water we use moves through the natural
and built environment, as well as through the above and below ground infrastructure on which the domestic
population and industry depend. Figure 3.1 illustrates the traditional image of the water cycle showing how water
enters a river catchment, how it runs through and over the land, before returning to the river system and ultimately
returning to the sea.

Figure 3.1

Traditional View of the Water Cycle without Artificial Influences
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Figure 3.2 illustrates the added complexities within the urban water cycle (in schematic form) as a result of housing
development and the infrastructure required to support it. The main differences between the natural and the
urbanized water cycle relate to the rate of surface runoff (and percolation in to the ground), and the streamflow. In
the urbanized cycle water is captured and stored for use, and this water only re-enters the river network once it has
been used and then treated at wastewater treatment works. Hence, the timing and quality of water entering the river
network can be significantly different in the urban version of the cycle.

Figure 3.2

Schematic of the Urban Water Cycle, Based on Existing Scenario

Rainfall (and
groundwater) is collected
and treated to potable
standard and pumped to
homes and other nondomestic properties.
Surface runoff from roads
and other hard surfaces
can exacerbate localised
flooding and introduce
pollutants in to streams
and rivers.

Combined sewers carry storm
water and sewer water. During
heavy rainfall increased flows
can exceed capacity and
sewage is forced to overflow
into streams and rivers through
outfalls.

Waste water and foul effluent
is collected, treated and
removed from settlements.
Treated effluent is usually
discharged into the river
system or to long sea outfalls

The floodplain absorbs excess
water spilling from rivers during
flood events.

Background image sourced from Environment Agency website (www.environment-agency.gov.uk)

3.2

Water Framework Directive

The capacity of the receiving water environment and thus development in the study area is constrained by
environmental quality objectives enforced by UK and European legislation. The Water Framework Directive
(WFD) is European legislation that aims to consolidate existing legislation. It came into force in December 2000,
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and was transposed into UK law in 2003. It introduces some new environmental standards that will help to
improve the ecological health of inland waters to achieve ‘good status’.
The Directive establishes a strategic river basin management approach to the land and water environment. It
includes a common approach to setting environmental objectives for all groundwater, surface waters, estuaries and
coastal waters within the European Community, and requires Member States to draw up plans for meeting those
objectives in each River Basin District (geographical areas, approximately regional in scale and based on river
catchment areas).
The main aims of the WFD are to prevent deterioration and enhance the status of the water environment, including
groundwater. This will be achieved within a framework of River Basin Planning by:
• Reducing pollution;
• Promoting sustainable water use; and
• Contributing to mitigating the effects of floods and droughts.
Sustainable drainage systems that encourage infiltration and slow down the movement of rainfall runoff in the
catchment can reduce the amount of urban pollutants entering watercourses, encourage infiltration into
groundwater sources and mitigate the impact of intense rainfall events on surface water flooding. Reducing the
amount of potable water that is wasted by implementing water efficiency measures will help to reduce the pressure
to abstract, reducing the pressure on aquatic ecosystems, increasing the volume of water available for diluting both
point source and diffuse loads whilst also reducing flow in the sewer network.
Advanced planning and appropriate management helps to ensure that the water cycle contributes to a safe, clean
and healthy environment, rather than being a source of long term problems.

3.3

Legislation and Regulations

Legislation, guidance and supporting evidence for water related issues, such as water quality, flood risk
management and urban drainage, have a significant impact on the water cycle and are often the cause of changes in
water infrastructure, as much as development pressures. Any adaptations to the water cycle must be compliant with
such legislation and some are undertaken within the regulatory framework.
There is currently an unprecedented level of change in the legislation and guidance for water related issues. Some
of these changes are driven by European directives; others are in response to national pressures, from the 2007
summer floods for instance. These changes are either currently being implemented, soon to be applied or likely to
change in next five to ten years. Given that the timetable for the Water Framework Directive spans the next 18
years in three six-year cycles, the water companies expect to use the first period to carry out the majority of
investigations to establish the necessary investment. This will provide an opportunity to assess the improvements
delivered through other quality investments. The WFD is discussed in more detail in Section 3.2.
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The primary pieces of legislation which set the context relating to the water cycle are summarised in Table 3.1
below.

Table 3.1

Primary Water Related Legislation

Legislation

Description

Water Framework Directive

The Water Framework Directive sets out a requirement to achieve good ecological status in rivers,
estuaries and coastal waters, together with good status of groundwater by at least 2027. It presents a
unique opportunity for holistic environmental management for all users of the water environment. A cross
body Technical Advisory Group (UKTAG) has published a set of environmental standards which have been
adopted.

Habitats Directive

As people make increasing demands on the environment our wildlife habitats are coming under more and
more pressure. The Habitats Directive recognises this and aims to protect the wild plants, animals and
habitats that make up our diverse natural environment. The European Directives created a network of
protected areas of national and international importance. These are called ‘Natura 2000’ sites and include
Habitats Directive Special Areas of Conservation (SACs).
The Habitats Directive has been transposed into English law as the Conservation (Natural Habitats &c)
Regulations 1994, now known as the Habitats Regulations.
Existing and future water management has the potential to affect a number of these designations and the
Environment Agency Review of Consents process has identified a series of amendments that will be
required to existing abstraction licences and discharge consents if adverse effects on the European Sites
are to be avoided.

Urban Wastewater Treatment
Directive

The Urban Wastewater Treatment Directive (UWWTD) regulates the collection and treatment of
wastewater from residential properties and industry. Under this Directive receiving waters can be
designated as ‘Sensitive' where additional levels of treatment are required at significant contributing
discharges. These can either be direct discharges or those upstream of the designated reach / water body
that serve a population equivalent in excess of 10,000. One type of sensitive area is the “Sensitive Area
[Eutrophic]”, where elevated nutrient concentrations, mainly nitrogen or phosphorus, present a risk to the
ecological status of the receiving water. In these areas, larger sewage discharges must be treated to
reduce nutrient loads.

Nitrates Directive

Adopted by the European Union in 1991, this directive aims to reduce water pollution caused by nitrogen
from agricultural sources and to prevent such pollution occurring in the future. The directive requires Defra
and the Welsh Assembly Government to identify surface or groundwaters that are, or could be high in
nitrate from agricultural sources. Nitrogen is one of the nutrients that can affect plant growth. Surface
waters also have to be identified if too much nitrogen has caused a change in plant growth which affects
existing plants and animals and the use of the water.
Once a water has been identified, all land draining to that water is designated as a Nitrate Vulnerable Zone.
Within these zones, farmers must observe an action programme of measures which include restricting the
timing and application of fertilisers and manure, and keeping accurate records.

Floods Directive

The Floods Directive is designed to help Member States prevent and limit floods and their damaging effects
on human health, the environment, infrastructure and property. The Floods Directive came into force on 26
November, 2007. The Directive requires Member States to first carry out a preliminary assessment by 2011
to identify the river basins and associated coastal areas at risk of flooding. For such zones they would then
need to draw up flood risk maps by 2013 and establish flood risk management plans focused on
prevention, protection and preparedness by 2015. The Directive applies to inland waters as well as all
coastal waters across the whole territory of the EU.

Floods and Water Management
Bill

The draft Floods and Water Management Bill was published for consultation in April 2009. It is designed to
improve how the UK prepares for and responds to flood emergencies and better protect water supplies
during drought and will implement the key recommendations made in Sir Michael Pitt’s independent review
into the summer 2007 floods. The draft Floods & Water Management Bill includes provisions that will
transpose the requirements of the Floods Directive into law in England and Wales.
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Table 3.1 (continued)

Primary Water Related Legislation

Legislation

Description

Shellfish Water Directive

The Shellfish Waters Directive aims to protect shellfish populations and contributes to the high quality of
shellfish products. It sets water quality standards in areas, mainly in estuaries, where shellfish grow and
reproduce. The directive requires that certain substances are monitored in the shellfish waters. These
substances can threaten the survival of shellfish, inhibit their growth or make them too expensive to treat
before they can be used as a food source. In the UK, the directive is implemented by the Surface Waters
(Shellfish) (Classification) Regulations 1997 and the Surface Waters (Shellfish) Directions 1997.
The directive will be repealed in 2013 by the EC Water Framework Directive, which must provide at least
the same level of protection to shellfish waters (which the WFD classifies as protected areas) as the
Shellfish Waters Directive does.

Bathing Waters Directive

The Bathing Waters Directive sets out water quality standards to protect the environment at bathing waters
throughout the bathing season. It requires popular bathing waters to be ‘designated’ and monitored for
water quality, particularly for human waste from sewage treatment works. In England and Wales the
bathing water season runs from mid-May to September. The directive is implemented through the Bathing
Waters (Classifications) Regulations 2003.
A revised Bathing Water Directive became law in the UK in March 2008. As well as stricter water quality
standards, it contains a requirement to provide more detailed and standardised information about bathing
waters across Europe.

3.4

Regulation of Water and Sewerage Services

Water resources are managed by the Environment Agency in England and Wales, in the form of granting (or
refusing) abstraction licences to abstract water for various purposes. Once water has been abstracted from the
environment the responsibility for public water supplies is transferred to the water undertakers who have a statutory
duty to provide water supplies.
Public sewerage in the UK is provided for by the private water companies, whilst the Environment Agency
regulates the discharge consents for flow volumes and quality.
In England and Wales the sewerage companies set out their long term requirements for maintaining and enhancing
their wastewater infrastructure in their Strategic Business Plans on a five yearly basis. The Strategic Business
Plans form part of the Periodic Review (PR) process whereby Ofwat, in consultation with other organisations
including Defra, the Environment Agency, Natural England and consumer organisations, determines the
expenditure that the companies can make to maintain and enhance their infrastructure. The outcome of this
determination is an Asset Management Plan (AMP) for the following five-year period.
The current (fourth) AMP period finishes in March 2010 and the water companies are currently in the process of
preparing their Strategic Business Plans covering the next AMP Period (AMP5), setting out their funding
requirements for the period from April 2010 to March 2015. The Ofwat determination of these plans took place at
the end of 2009; however a response from the water companies on the decision is not yet available for this report.
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Water companies set out how they intend to manage water supplies in the long-term through Water Resource
Management Plans. These plans are now statutory and are published every five years. The plans feed into the Water
Companies’ strategic Business Plans.
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4.

The Study Area

Maldon is a predominately rural district with over 70 miles of coastline, located on the East Essex coast,
approximately 60 miles from London. The District covers an area of 36,000 hectares. It surrounds the Blackwater
Estuary with the North Sea providing the eastern boundary and the River Crouch the southern. The District has
boundaries with Rochford District, Chelmsford Borough, Braintree District and Colchester Borough.
The main towns are Maldon, Heybridge, Southminster and Burnham-on-Crouch. Maldon is the District’s principal
town with more than a third of the District’s population concentrated in the urban areas of Maldon and Heybridge.
An overview of the hydrology and geology of the study area is presented below.

4.1

Hydrological Context

The Environment Agency has divided England and Wales into nine River Basin Districts in order to manage the
requirements of the Water Framework Directive. Maldon District lies within the Anglian River Basin District. The
main river systems in Maldon District are the River Blackwater and its estuary, the River Chelmer, converging with
the Blackwater, the River Crouch which is joined by the River Roach to the south, and the Asheldham Brook.
Various other smaller watercourses and brooks are present, draining either into these main rivers or directly into the
coastal waters. Groundwater underlying the District is largely on sand and gravels relating to the various rivers
flowing through the area, with areas of confined chalk along the north and west District boundaries.
The study area is among one of the driest areas in the country which has a direct consequence on water resources
(approximate average rainfall of 570mm per year, 1961-1990 average rainfall on River Blackwater at Langford,
from the National River Flow Archive http://www.nwl.ac.uk/ih/nrfa/station_summaries/map.html). The UK annual
average is 832mm per year (Centre for Hydrology and Ecology website).
The main hydrological feature of the District is the extensive coastline, forming the eastern boundary. This also
presents the main source of flooding, from potential tidal sources, high tide levels and future sea level rise. A
summary of the main sources of flooding are presented in Section 5.4, which reviews the findings of the Mid Essex
Strategic Flood Risk Assessment.
The coastal estuaries also form major hydrological features in the study area, namely the Blackwater, and the
Crouch and Roach estuaries which are important ecological habitats. They form part of the larger Essex Estuaries
Special Area of Conservation. Section 5.2 presents a summary of the designated sites in the study area.
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4.2

Geology

The geology of the study area is primarily London Clay, a low permeability formation that overlies Cretaceous
Chalk at depths of 30 to 110m. Much of the solid geology is drift free within the District; however within the
Dengie peninsula drift deposits of Tidal Flats and Alluvium are present. These deposits tend to comprise clay and
sand. Furthermore the north shore of the Blackwater Estuary near Maldon and Heybridge contains drift deposits of
Alluvium and River Terrace Deposits above the London Clay.
As the London Clay is of relatively low permeability, rain falling onto the drift free areas will tend to run-off and
form the many streams present in Maldon, as opposed to infiltrating into the ground. The nature of the geology
explains the numerous watercourses present.
Although the London Clay does not typically yield significant groundwater volumes, the Chalk formation at depth
forms an important aquifer for public water supply in the region where it is exposed at the surface, and in some
places where it is confined by the overlying clay. The water resources in the region are discussed in more detail in
Section 5.1.
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5.

Existing Water Environment

In order to advise on the most sustainable approach water management, an understanding of the existing natural
environment and drainage infrastructure is required. The water supply, water quality, wastewater treatment and
drainage of the study area are summarised in this chapter to provide the existing, or baseline, situation with regard
to the water cycle elements. The baseline is derived using information from various sources, including the
Environment Agency and consultations with the water/sewerage companies (Essex and Suffolk Water, Anglian
Water) and the Council.

5.1

Water Resources

Essex & Suffolk Water (ESW) supplies the water resources to the entire District. ESW has geographically separate
supply areas, known as the Essex supply area and Suffolk supply area respectively. Water is supplied to
approximately 1.4 million customers in the Essex supply area (Figure 5.1) in which Maldon District is located.
There are significant water resources available to Essex and Suffolk Water, although only half of the water supplied
within the Essex supply area is sourced from within the zone. Water is available within zone from the rivers
Chelmer, Blackwater, Stour and the Roman River which support pumped storage reservoirs at Hanningfield and
Abberton. Other surface water supplies are generated via the discharges from the treatment works at Langford,
Langham, Hanningfield and Layer. Just 3% (approximately 19 megalitres per day - Ml/d) of the total water
supplied from within the zone is derived from groundwater from sources in the south and south west of the zone at
Linford, Stifford, Dagenham and Roding, each with on-site treatment.
The other half is transferred from outside the area, predominantly via the Ely Ouse to Essex Transfer (EOETS) and
the River Stour Augmentation Groundwater (SAGs) schemes. In a dry year up to a third of the water supplied in
Essex is derived from the EOETS, which transfers water from Denver in Norfolk via pipelines and pumping
stations to the headwaters of the River Stour and the River Pant/Blackwater. The EOETS is owned and operated by
the Environment Agency. These, combined with the Langford recycling works provide 298 Ml/d. The Langford
recycling system is in the study area and this contributes significantly to the deployable output of water in the
Essex water resource zone supplying Maldon. This scheme was completed in 2003 and has been modelled on the
terms that it discharges 20 Ml/d in to the River Chelmer for subsequent abstraction for public water supply.
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The average annual rainfall received within the study area is 570mm, (standard period 1961 to 1990 average on the
River Blackwater at Langford, http://www.nwl.ac.uk/ih/nrfa/station_summaries/map.html). This is less than the
average of 897mm for England and Wales (CEH online). Across the wider water resource zone in which supplies
are generated, average rainfall is of a similar level, e.g. 606mm per year at Redbridge in the west of the zone, and
555mm per year Eastwood in South Essex (CEH online). Demand for supply from this rainfall is high, particularly
from households and the Environment Agency has assessed that this area is under serious water stress. Essex and
Suffolk Water ranks as being the most water stressed area in England and Wales. Serious water stress is
determined where the current household demand for water is a high proportion of the current effective rainfall
which is available to meet that demand; or where the future household demand for water is likely to be a high
proportion of the effective rainfall which is likely to be available to meet that demand.

5.1.1

Regional Water Resource Availability

The Maldon study area is wholly within the Anglian River Basin District but the western part of the resource zone
which supplies Maldon is within the Thames Basin District. This is illustrated in Figure 5.1.
The Environment Agency has recognized that the Anglian River Basin District is one of the driest in the UK and
has the lowest available water resources, and that the provision of public water supply is the main source of
demand for water. Agricultural use requires large quantities of water and the area also has many important wildlife
sites that depend on a good supply of water.
The consultation document on the draft Anglian River Basin Management Plan (RBMP) recognizes the water
transfers and the Abberton reservoir scheme that are planned by Essex and Suffolk Water. The Plan advises that
‘partnership projects’ are planned to ensure that these schemes deliver environmental enhancements on the River
Stour, Pant and Blackwater.
In the Thames Basin consultation document the Environment Agency highlighted that housing growth in the South
East will increase the pressure on already seriously stressed resources. It recommends that new development will
need to be built to the highest available water efficiency standards, such as those set out in the Code for Sustainable
Homes. The Environment Agency urges that where possible, development should contribute to overall water
neutrality in order to contribute to WFD objectives.
Water neutrality may be an objective that Maldon District Council may seek to aspire to. In fact, the Anglian draft
RBMP sets out that Local and Regional Government has a role to play by including policies for water neutrality in
Local Development Frameworks. However, the feasibility of this would need to be examined further in the Outline
stage of the water cycle study, identifying if there is indeed scope to reduce demand in existing properties to a level
that could lead to neutrality, and to examine the implications of this on the sewerage network, and the resultant
discharge flows from the wastewater treatment works.
Thames region has also identified that there is a need to improve the understanding of groundwater and the
interaction with the rivers in 21 of the groundwater bodies in the Thames basin. There is the potential that at some

EB034

point in the future this will affect the groundwater licences operated by Essex and Suffolk Water in the south and
south west of the Essex zone.

5.1.2

Catchment Management Abstraction Strategies

The Environment Agency has assessed the water resources in each catchment to identify the impact of actual and
licensed water abstraction regimes on the water environment. The results are used to inform future water
abstraction licensing strategies and so provide a useful context in which to understand the environmental
constraints affecting the water supply options available to Essex and Suffolk Water.
Figure 5.2 illustrates the resource assessments in the Environment Agency’s Catchment Management Abstraction
Strategies (CAMS) within the Essex water resource zone. Figure 5.3 illustrates the general locations of the main
sources for public water supply, and the majority of these are located considerable distances from the study area.
It is important to consider the availability of water in all the catchments within the Essex zone to understand the
level of constraint affecting the options available to Essex and Suffolk Water to manage its supplies.

Table 5.1

Summary of CAMS Resource Assessments in the Essex Zone

CAMS

Assessment

Additional Comment

North Essex combined chalk

Over abstracted

Essex and Suffolk Water does not abstract for Public Water Supply
from this aquifer.

North Essex Water Resource
Management Unit (WRMU) 1

Over abstracted

This is the only North Essex WRMU that is available within the water
resource zone

South Essex

Water available / no water
available. Target for 2012 is to
move to no water available

Essex and Suffolk Water has two licences for small groundwater
abstractions in this catchment

Ingreborne WRMU of Roding,
Beam & Ingreborne

Water available

The majority of abstractions in this catchment are for agricultural
purposes. 5 of 16 groundwater licences are for public water supply.
The northern half of the catchment is within Veolia Water Central, and
the western part of the catchment is within the Thames Water
company area.

The regional and catchment assessments demonstrate that water resources in this area are scarce and are already
allocated. This means that additional abstraction in the wider area is unlikely to be an option to meet the needs of
the additional population expected within the study area.
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CAMS Water Resource Availability
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5.1.3

Water Resource Zone Availability

In order to determine whether water availability is a constraint to growth it is necessary to examine the situation at
the water resource zone level. The latest information provided by Essex and Suffolk Water (Statement of Response
to representations on the draft Water Resource Management Plan), shows that in the Essex water resource zone,
under dry year conditions, there is currently a small deficit of supply below demand (5.5 megalitres per day - Ml/d).
Under a baseline situation (no intervention in terms of new policies or schemes, beyond that already planned and
agreed within the 2004 business plan), this deficit is forecast to increase to 20 Ml/d by 2030/2031 (see dashed lines
in Figure 5.3). It is important to note that the actual deficit is likely to be even higher than displayed as headroom
allowance is not accounted for, which will typically add around 30 to 40 Ml/d (comments from the Environment
Agency, 17/11/09).

Figure 5.3

Essex Resource Zone – Final Planning Supply Demand Balance (ESW Statement of Response, January
2009)

Key: BL Baseline, FP Final Planning, DI Distribution Input (demand), WAFU Water Available For Use (supply)

This is a revised forecast, issued since the draft WRMP was published. This forecast is based on the following
assumptions:
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Baseline Supply (red dashed line):
• The Company plans its strategy on the basis that a hosepipe ban will be required no more than 1 in 20
years;
• The deployable output element of Water Available for Use (WAFU) is currently 316 Ml/d, forecast to
decline by 10 Ml/d by 2034/35. This includes a reduction in water that can be abstracted from the
Blackwater Estuary and impacts from climate change;
• The abstraction in the Blackwater Estuary will be reduced by 4 Ml/d from 2010 onwards, as a
sustainability reduction to improve flows; and
• The effect of climate change has not yet impacted supplies. However, ESW forecasts a reduction in
the DO of its surface water resources of approximately 8 Ml/d by 2025.
Baseline Demand (grey dashed line):
The demand forecast (‘Distribution Input’ which is the daily total volume of water that is put into supply on
average in a dry year):
• Incorporates the latest housing and population growth forecast for the Maldon area in the East of
England Regional Spatial Strategy. The revised forecasts take account of the latest RSS property
forecasts although Essex and Suffolk has re-profiled them to reflect the current economic climate. The
Company has stated that this level of growth, being relatively modest, does not require any
infrastructure enhancement. The Company has also stated that this would remain true if growth was to
be considerably higher than that currently proposed;
• Essex and Suffolk Water forecasts that per capita demand in new households will be 130 litres per
head per day (l/h/d) from 2010/11. This is in line with the standards set out in the building regulations
of 125l/h/d (the building regulations of 125l/h/d are for internal use only; the water company forecast
of 130 l/h/d is for both internal and external as it is estimated that on average 5 l/h/d are used for
external purposes). The East of England Plan refers to the advice from the Environment Agency that
110 litres per person (internal and external usage) represents a sustainable level of consumption. This
is equivalent to level 3 of the Government's Code for Sustainable Homes (equivalent to 105l/h/d
internal usage). The East of England Regional Assembly states that it will monitor consumption
against a target for domestic consumption of 105 l/ h/d and that progress towards this target will
inform the next review of the Regional Spatial Strategy. Currently, Essex and Suffolk Water
forecasts per capita consumption in new homes will remain fixed at 130 l/h/d. This will meet the
policy target set by Defra but will exceed the target of the Regional Assembly;
• Both household and non household demand is forecast to decline in response to a number of ongoing
water efficiency projects that are included within the baseline scenario (designed to meet Ofwat’s
water efficiency targets); and
• Both the RSS and the London Plan state that the need for housing growth in this area is led by
employment growth and as such the demand for water from non households is also a key factor in the
demand forecast. From 2020 non household demand is forecast to increase by 1 percent per annum,
generated by new additional non households, not a result of existing households using more water.
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Should new nuclear energy generation begin, then Bradwell, Essex has been ear-marked as a site. This is located
within Maldon District, and is located in the Essex water resource supply zone. Essex and Suffolk Water has stated
that whilst this is not currently planned into its demand forecast, a new nuclear power installation at Bradwell could
also be supplied with potable water. It is expected that more detail information will be provided before the
adoption of the NPS for Nuclear Power Generation.
An additional amount of headroom is added to the demand forecast to take account of the uncertainties within the
demand and supply forecasts.
Box 1 summarises the key water resource, demand and supply issues that are relevant to growth within the Essex
water resource zone. Figure 5.4 illustrates the main supply source areas in relation to the Maldon District.

Box 1

Essex and Suffolk Water Essex Water Resource Zone

Total dry year annual average deployable output 2007/08 = 316 Ml/d*
Water resources: 6% from groundwater, 94% from surface water
Range of sources from across the zone; small number of small groundwater abstractions to the north of the River Thames. Significant
surface water via the Ely Ouse Transfer, Stour Augmentation, and Langford effluent recycling.
A baseline deficit of 5.5 Ml/d in 2007/08*
A baseline deficit of approximately 15Ml/d in 2025/26 increasing to 20Ml/d by 2030/31
Housing growth: 128,018 new homes by 2025/26 (above 2007/08 levels), 176,010 new homes by 2034/35*
Population forecast to increase by 300,079 between 2006/07 and 2030/31
Environmental pressures forecast to reduce supply: 8Ml/d lost due to climate change by 2025/26
Company strategy aims to resolve deficit by 2014/15, primarily by the Abberton reservoir scheme.

*draft Water Resource Management Plan
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Figure 5.4
Indicative Sources of Water Supply

October 2009
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5.2

Water Quality

The quality of the water environment is an important indicator for the health and amenity of rivers and coasts, and
for ecology and biodiversity. This section describes the existing water quality in the study area of the receiving
watercourses, groundwater and designated sites, as a benchmark for assessing environmental capacity for growth.

5.2.1

Water Framework Directive

The Water Framework Directive (WFD) is the principal legislative driver dictating the targets for surface and
groundwater quality and under which actions to achieve compliance are implemented and monitored. Other EC
Directives, such as the Habitats Directive and the Urban Wastewater Treatment Directive also set objectives for
specific designated waters, which contribute to the overall target of reaching good water body status and achieving
WFD compliance by 2015.
Maldon District falls within the Combined Essex rivers catchment of the Anglian River Basin District. The
existing water quality for the Anglian River Basin District is presented in Figure 5.1 below, and for the Combined
Essex catchment in Table 5.2.

Figure 5.5

Water Quality in Anglian River Basin District

From the Anglian River Basin Management Plan, dated December 2009, published on http://wfdconsultation.environmentagency.gov.uk/wfdcms/en/anglian/Intro.aspx
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Table 5.2

Water Quality in Combined Essex Catchment

Water Bodies

Now (2009) %

Good ecological status

7

Good or high biological status

33

Good chemical status

67

Good overall status (chemical and ecological)

7

From the Anglian River Basin Management Plan, dated December 2009, published on http://wfdconsultation.environmentagency.gov.uk/wfdcms/en/anglian/Intro.aspx

It is noted within the Anglian River Basin District that water quality along the open coast and particularly in the
estuaries has improved greatly in recent years in part, due to significant investment in several large sewage
treatment works servicing the larger conurbations in the wider catchments. Around Maldon the Blackwater and
Crouch and Roach Estuaries are classified as being Moderate ecological status. A map of the WFD status of the
watercourses is presented in Appendix B, as provided by the Environment Agency.
For groundwater bodies the WFD sets two separate classifications; chemical status and quantitative status. To reach
Good status overall, both chemical and quantitative status must be good. In addition to assessing status, there is
also a requirement to identify and report where the quality of groundwater is deteriorating as a result of pollution
and which may lead to a future deterioration in status. In Maldon District, the chemical status of groundwater units
is classified as poor and deteriorating.

5.2.2

Receiving Waters

The Environment Agency has been monitoring the quality of all receiving waters for a number of years through the
General Quality Assessment (GQA) scheme. The scheme provides a snapshot of receiving water quality based on
chemistry, biology and nutrients. In 2007 the GQA monitoring scheme underwent some changes during the
transition into monitoring under the Water Framework Directive. Although the 2007 GQA data is not directly
comparable to historical monitoring data, it is a useful indicator of the state of the receiving waters.
A summary of the latest GQA data (2007) available for the District is presented in Table 5.3 below. The
monitoring locations do not all correspond with the locations of wastewater treatment works discharges. However,
it can be seen that the receiving water downstream of Southminster works has a chemistry grade of Bad, and High
and Excessively High nitrates and phosphates. All four monitoring locations have High and Excessively High
nitrates and phosphates.
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Table 5.3

Environment Agency General Quality Assessment water quality grades

Wastewater
Treatment
Works serving
District

Location

Chem

Bio

P

Nitrate

Goldsands Bridge
Brook

Southminster

Goldsand Bridges Brook. Muscle Bridge

F

B

6

4

Spicketts Brook

Great Totham

Spickets Brook. Inlet to the Mere

B

-

6

6

River Blackwater

-

R. Blackwater Langford Intake (upstream of Maldon
works)

B

A

5

6

River Chelmer

-

R. Chelmer Langford Intake

B

A

5

4

River

KEY
Chemistry/Biology

Phosphate (P) /Nitrate

Grade

Quality

Grade

Quality

A

Very good

1

Very Low

B

Good

2

Low

C

Fairly good

3

Moderate/Moderately low

D

Fair

4

High/Moderate

E

Poor

5

Very high/High

F

Bad

6

Excessively high/Very high

As part of the transition to the WFD requirements, since 2007 the Environment Agency’s routine water quality
monitoring programme now uses more risk-based sampling focused at fewer sites, which cannot be directly
compared with those used under the GQA scheme, as the standards for parameters do not match the GQA
thresholds. However, using average annual mean data from 2000 to 2004 for phosphorous, ammonia and
biological oxygen demand from national water quality modelling (SIMCAT), the compliance of water quality in
receiving waters against WFD can be inferred. Figure 5.6 presents the water quality data and all the monitored
locations in the District are already failing the standard for Good status for phosphorous (greater than 0.12mg/l),
but below the standards for ammonia and biological oxygen demand. Figures 5.7 and 5.8 present the water quality
data for ammonia and biological oxygen demands. Figure 5.7 shows that the water quality monitoring locations are
meeting the required standard for good status in most locations, with the exception of the monitoring point on the
Catchpole Brook, a tributary of Spicketts Brook. At this location the standard for ammonia fails to meet good
status. Figure 5.8 shows the biological oxygen demand (BOD) at the same monitoring locations. Again it is the
location on Catchpole Brook that is the only location out of those from the national model that falls below the
standard for good status.
These agree with the Environment Agency website maps of water quality status for the District. The River
Blackwater is failing to meet chemical status, but is found to be Moderate ecological status. Raywood Redwick
Brook and Goldsands Bridges Brook, south of Southminster, have not been assessed for chemical status, but have
been classified as Moderate Ecological Status with high phosphorous levels.

EB034

More recent data on the water quality in the area, as classified under the WFD, has been provided for the study by
the Environment Agency (as shown in Appendix B). The majority of brooks and rivers are designated Moderate
Status, however the River Chelmer and the River Blackwater are classified as Poor Status and failing to meet the
required chemical status. The locations of these monitoring points are at the grid references 577981 208721 (River
Chelmer) and 578450 224721 (River Blackwater).
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Figure 5.6
Compliance against Water Framework
Directive Standard - Phosphorous (P)

September 2009
26205-011 hillk

EB034
577000

579000

581000

583000

585000

587000

589000

591000

593000

595000

597000

599000

601000

603000

605000

218000

!
(

<20% below standard (0.48-0.6mg/l)

!
(

Exceeds standard (>0.6mg/l)
Main Rivers

212000

al

208000

Ditch

(2)

h (8)

Norpits Delph

Crouch Tidal

17)

194000

ey
Con

h(
Ditc
Hall

579000

581000

583000

585000

587000

589000

591000

593000

595000

597000

Based upon the Ordnance Survey Map with the permission of the Controller of Her Majesty's Stationery Office. © Crown Copyright. AL100001776

599000

601000

603000

0

1,000 2,000 3,000 4,000 5,000

Scale: 1:200,000 @ A4
H:\Projects\HM-255\26205 Maldon Water Cycle Study
\Drawings\GIS\MXD

Maldon Scoping Water Cycle Study
Figure 5.7
Compliance against Water Framework
Directive Standard - Ammonia (Amm)
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Figure 5.8
Compliance against Water Framework
Directive Standard - Biological Oxygen
Demand (BOD)

September 2009
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5.2.3

Designated Sites

The coast of Maldon District is designated at both a national and international level. A summary of the
designations is shown in Table 5.4. The Blackwater Estuary, Dengie Flats, and the Crouch and Roach Estuary
form part of the Essex Estuaries Special Area of Conservation (SAC), but are also designated as Special Protection
Areas (SPAs) and Sites of Special Scientific Interest (SSSIs) in their own right. The SAC and SPAs are European
sites, designated under the EC Habitats Directive (Directive 92/43/EEC) and the Birds Directive (Directive
79/409/EEC) respectively. The estuaries are also recognised as internationally important wetland sites by their
Ramsar designation. Due to the combination of designations, the sites are protected for a variety of coastal and
estuarine habitats, and bird species. Further details about the designations (and other nationally designated sites
within the catchments) are provided in Appendix A.
Any regulated activities within designated site boundaries, or in their upstream catchments, may require an
Appropriate Assessment to ensure they will not adversely affect the designated features. All activities currently
licensed by the Environment Agency (including abstraction licences and discharge consents) have been considered
under the Review of Consents, which was required to retrospectively consider whether any existing consents were
already impacting on the sites. The Review of Consents process considered the potential mechanisms of impact of
freshwater abstractions and discharges on the estuarine features. The assessments of SPA and SAC estuaries in
East Anglia considered that changes to the quantity of freshwater flow to estuaries could potentially impact on the
habitats of wading birds (particularly small freshwater creeks flowing across mudflats), and also the integrity of
estuarine habitats themselves, which may be locally dependent on freshwater.
Future increases in abstraction affecting creek flows across mudflats within the SPAs may be subject to stringent
restrictions, particularly at low flows. Abstractions from main river catchments to the SAC/SPAs will also be
restricted, as low flow thresholds have been defined to ensure that the estuarine and bird features are protected. In
the case of the Blackwater, the threshold is equivalent to the WFD flow target for the estuary. It is expected that
the appropriate WFD threshold would also be applied to other main rivers in the district. Therefore achievement of
the WFD flow targets for estuaries on the main rivers of the district should also ensure no adverse effect on the
European features (although the additional necessity to protect European sites will make the achievement of these
thresholds a more prominent concern than the WFD timescales).
According to Essex and Suffolk Water’s draft WRMP and Response to Consultation (ESW, 2009a and 2009b), the
Review of Consents process has resulted in a necessary sustainability reduction (i.e. reduction in consumptive
abstraction) of 4 Ml/d in the Blackwater catchment (see Section 5.1.3). It is believed that this will be achieved
through changes to the releases from the Langford Recycling scheme.
The Environment Agency has confirmed that no other sustainability reductions have been suggested on either the
Chelmer, Crouch, Roach rivers or the Asheldham Brook.
The Blackwater Estuary SAC is currently not meeting its environmental objectives required by the Habitats
Directive (Anglian River Basin Management Plan, Annex D, Protected Areas). Measures listed by the
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Environment Agency to improve the quality are Flood Risk Management to be made operational no later than
2012. The situation is the same for the Crouch and Roach Estuaries SAC, with an additional measure of a Higher
Level Stewardship (HLS), which aims to deliver significant environmental benefits in high priority situations and
areas, made the responsibility of Natural England.

Table 5.4

Essex Estuary Designations

European Designation

European Designation

International Designation

National Designation

Essex Estuaries SAC

Blackwater Estuary SPA

Blackwater Estuary Ramsar site

Blackwater Estuary SSSI

Dengie SPA

Dengie Ramsar site

Dengie SSSI

Crouch and Roach Estuaries
SPA

Crouch and Roach Estuaries
Ramsar site

Crouch and Roach Estuaries
SSSI

5.2.4

Bathing Waters

There are no designated Bathing Waters within Maldon District. Bathing Waters are present north of the District
however at West Mersea and Brightlingsea. These are not considered to be recipients of flow from Maldon and are
therefore not included in this report.

5.2.5

Shellfish Waters

There are commercial shellfisheries in all the main estuaries in the Anglian River Basin District for mussels,
cockles and oysters. Relevant to Maldon are the Blackwater, Osea Island, Slacott Channel, Strood Channel,
Tollesbury Channel, Roach and Lower Crouch, Upper Crouch and Foulness Shellfish Waters. Agricultural
pollutants and faecal indicator organisms in run-off can reduce diversity in plants and animals and pose a risk to the
quality of bathing and shellfish waters. The draft Anglian River Basin Management Plan states that urban and
agricultural diffuse inputs are increasingly being highlighted as possible sources of contamination to the estuarine
waters, particularly nutrients and faecal indicator organisms.
Watercourses in the District that discharge into designated shellfish waters under the EC Shellfish Waters Directive
(79/923/EEC) include:
• Roman River; Asheldham Brook; Bradwell Brook; Bowstead Brook; Virley Brook; Sampson’s Creek;
Mayland Creek Tributary; Mundon Creek Tributary; and the Southminster Ditches;
• Both the Blackwater and the Roach and Crouch are classified as Guideline pass and Imperative pass,
reflecting that they are compliant with the standards for the Shellfish Waters Directive;
• A summary of the existing water quality issues is presented in Section 5.5.
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There are several proposals in AMP5 (2010 – 2015) for the reduction of faecal indicator organisms from
Wastewater Treatment Works effluent. Of relevance to the Shellfish Waters in the area are the proposals for
disinfection at Burnham-on-Crouch STW and slightly further away – Rayleigh East STW, Wickford STW and
Brightlingsea STW and Colchester STW.

5.3

Wastewater Treatment and Sewerage

Anglian Water Services Ltd (AWS) is the statutory sewerage undertaker for the Maldon area. Within the rural
areas of the District there are likely to be smaller private sewerage treatment works although these have not been
included in this report as they are unlikely to be affected by the proposed growth. When looking at the current and
future capacity for treatment of wastewater, both the capacity of the sewerage network (pipes) and the capacity of
the treatment works (in terms of capacity for extra flow volume and capacity to treat the effluent quality) must be
considered. Section 5.3.1 considers the existing treatment works, whilst Section 5.3.2 discusses the sewerage
network infrastructure.

5.3.1

Existing Wastewater Treatment

There are 14 wastewater treatment works (WwTW) operated by Anglian Water that serve the population of Maldon
District. Each works has consents on both the flow volume and the quality that is regulated by the Environment
Agency. Flow volumes and concentrations are monitored by Anglian Water to ensure that the works are complying
with the consent conditions. For locations of the wastewater treatment works and their catchments, please refer to
Figure 5.9.

Wastewater Treatment Flows
By comparing the measured flow leaving the works, with the consented flow (defined as the Dry Weather Flow,
see Boxes), the compliance of the works can be gauged. Table 5.5 presents the measured and consented Dry
Weather Flow (DWF) as provided by Anglian Water for works serving Maldon District. These only provide an
estimate of flow capacity, as Anglian Water has advised that there are known errors and faults on some of their
flow meters. Therefore the measured flow presented is not completely accurate and should be used with caution.
The data is used here to provide a high level indicator of the works’ hydraulic performance and to highlight where
more detailed investigations are required.
The mechanism for deriving DWFs has evolved over recent years. All WwTWs should now have certified flow
monitoring equipment that enables effluent flows to be accurately monitored. The DWF is calculated based on the
20th percentile flow on the basis of 12 months daily data (i.e. the flow that is exceeded 80% of the time). When
estimating dry weather flow, factors like population served, water consumption per head per day, infiltration
allowance and trade effluent flow to sewer are considered.
A summary of the works and their capacities is presented in Figure 5.10 and Table 5.5
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Table 5.5

Flow Data for Wastewater Treatment Works in District

Dry Weather Flow (m3/d)

Works Name

Consented

Measured*

Difference (Consented - Measured)

Proposed future consented

Bradwell On Sea

145

112

33

155

Great Totham

1100

713.8

386.2

-

Latchingdon

637

468

169

736

Lt Totham

160

154

6

183

Maylandsea

1100

877

223

-

Purleigh

115

50

65

260

Southminster

900

907

-7

1111

Stone St Lawrence

300

360.6

-60.6

322

Tillingham

200

143

57

261

Tollesbury

600

465.66

134.34

634

Tolleshunt-D Arcy

210

170.2

39.8

-

Woodham Walter

77

59

18

132

Maldon

6800

5485

1315

-

Burnham On Crouch

2200

20.6

2179.4

-

* There are known faults and errors on some of the meters recording measured flow, therefore this data should be
used with caution

The largest works in the area is the Maldon works that serves Maldon and Heybridge and discharges into a small
tributary of the Penny’s Brook, upstream of the Blackwater Estuary. The works serving Burnham-on-Crouch is the
next largest in the District, which discharges into the Crouch Estuary. Both works are considered to have capacity
to receive additional flow volumes based on the comparison of consented and measured DWF. However, the
Environment Agency has indicated in the Review of Consents for the Blackwater Estuary that they understand the
Maldon WwTW to be operating close to capacity, based on mean flows from 2005 to 2007, and therefore further
assessment may be required to determine the capacity of the works for future development.
The works at Southminster and Stone St Lawrence are already at capacity. Flow consents are set to increase at
these and seven other wastewater treatment works to meet the existing requirements from effluent flow. The
increase does not take into account additional growth as required in the Regional Spatial Strategy. The proposed
consented DWF increases have come to light following a flow compliance review. The proposed increases are to
better reflect the existing situation, and should not be regarded as providing headroom to accommodate any
growth. Where growth is proposed in the catchments of these works, it will be necessary for a consent variation
application to be made, at which time the consent limits will be reviewed and if necessary tightened.
The flow capacity of the works is discussed further in Chapter 6.
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Figure 5.9

Comparison of Measured and Consented Dry Weather Flow
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Wastewater Treatment Quality
There are also plans to tighten the quality consent at some works, in order to protect either the Water Framework
Directive standards, the Estuaries Special Area of Conservation or the Shellfish Waters depending on the location
of the works. The works at Maldon and Burnham on Crouch discharge into waters that enter the Estuaries SAC
and Shellfish Waters. At Southminster, the receiving watercourse fails to meet Good standard for the Water
Framework Directive. It is proposed that there are future changes to the quality standards at Southminster in
ammonia and biological oxygen demand. There are also proposals for the reduction of faecal indicator organisms
at Burnham-on-Crouch WwTW, driven by the quality requirements of the receiving Shellfish Waters. These will
be met during the AMP5 period (2010 to 2015).
It may be the case that the consent variation on the flow (DWF) required at some works may take the quality
consent limits beyond what ‘Best Available Technology’ in order to meet the requirements of the Water
Framework Directive. This could potentially pose a constraint to development in those locations and alternatives
would need to be explored.

5.3.2

Existing Sewerage

The existing sewerage is supplied and maintained by Anglian Water and comprises foul only sewers, surface water
only sewers, pumping stations and some combined sewers. Most surface water sewers convey unpolluted
rainwater away from urban areas and discharge directly into watercourses and estuary outfalls. The foul sewers
form a network that convey waste flows to the wastewater treatment works, often via pumping stations where
gravity flow cannot be achieved.
Within Maldon and Heybridge, pumping of waste flows is required to convey flows from Maldon town across the
River Blackwater to the treatment works, which is located north of the river. Currently, Anglian Water has advised
that there are existing capacity issues in the foul mains upstream of the pumping station that conveys flow across
the River Blackwater. Upgrading of the sewerage capacity has not been accounted for in the AMP5 planning
period therefore very limited growth would be able to occur. The future capacity of the sewerage network is
discussed further in Chapter 6.
Anglian Water has also advised that there are capacity issues with the sewerage in Southminster. Figure 5.4
presents a summary of the geographic limitations of the sewerage capacity in the District.

5.3.3

Sludge Management

Most of the sludge that is produced by the wastewater treatment process in the study area is recycled to farmland as
a soil conditioner. Anglian Water has an extensive programme of disposing of biosolids - treated sewage sludge to agricultural land. In the Asset Management Period 4 (2005 – 2010) the company planned to undertake an
investment programme to ensure even higher quality standards of this treated sludge.
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In the Strategic Direction Statement (http://www.anglianwater.co.uk/_assets/media/strategic-directionstatement.pdf) for the period 2010 – 2035, AWS aim to continue to adopt a strategy of recycling treated wastewater
sludge to land, but also consider alternative arrangements such as thermal destruction and generating renewable
energy. The amendment of the Sludge Directive will include some important emerging issues for sludge treatment,
such as how treated sewage sludge is recycled to agriculture. One innovative approach being investigated by AWS
is the use of sludge as a cement additive.
A summary of the existing wastewater treatment is presented in Section 5.5.

5.4

Summary of Flood Risks

Much of the information required regarding flooding and drainage for the District has already been collated and
reviewed as part of the Mid Essex Strategic Flood Risk Assessment (Scott Wilson, October 2007). Strategic Flood
Risk Assessments (SFRA) take the flood risk information available from the Environment Agency as a baseline for
providing a more accurate assessment of flood risk at a borough-wide scale. They take into consideration all
sources of flood risk, the effects of flood defences and changes likely due to the effects of climate change.
The purpose of an SFRA is to inform the preparation of the LDF, and therefore overlaps with the ‘Flooding and
Drainage’ topic of the WCS. In recognition of this overlap and to prevent duplication of effort, this section of the
WCS provides a summary of the key issues raised in the SFRA and identifies any gaps in the evidence base for the
Council.
Table 5.6

Summary of Flood Risk Issues (the reader should refer to the Mid Essex SFRA, Scott Wilson, October
2007 and accompanying maps for further detail)

Source

Affected Area

Tidal

Significant part of Maldon bordered by coastal waters
Maldon affected by tidal River Blackwater and Chelmer
Burnham-on-Crouch and North Farmbridge affected by River Crouch estuary
Low-lying marshes to east of District and adjacent to Blackwater and Crouch Estuary.
EA flood maps indicate Maldon, Heybridge, Maylandsea, Burnham-on-Crouch and North Farmbridge are at risk of
tidal flooding

Fluvial

Large areas north of the River Chelmer within Maldon are at risk of flooding from a fluvial event
River Blackwater also poses a fluvial flood risk to Maldon town

Surface Water Run-off

Potential risk of surface water flooding in urban areas of the District, particularly Maldon town

Groundwater

Potential source of flooding due to low-lying nature of the land. No particular areas identified in the SFRA in Maldon
District.

Sewer*

Potential risk of sewer flooding in Maldon where the sewerage is at or near capacity (see Section 5.3.2)
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Table 5.6 (continued)

Summary of Flood Risk Issues (the reader should refer to the Mid Essex SFRA, Scott Wilson,
October 2007 and accompanying maps for further detail)

Source

Affected Area

Flood Defences

The SFRA reports that a parts of the study area are defended by statutory sea defences.
A potential source of flooding can be the breaching or overtopping of defences
Breaching of defences can occur if defences have become weakened by the erosive action of the tide during high
tidal or abnormally stormy conditions. Overtopping of defences occurs when tidal/wave levels reach a height over
and above the design height of the defences, and therefore are normally only experienced in very extreme storm
conditions.

*Anglian Water also state in their Strategic Direction Statement that “The number of customers at risk from flooding because of
overloaded sewers has fallen. Fewer than 600 properties are now included on our risk registers compared with more than 1,100
five years ago.” Within their DG5 register provided for his study, sewer flooding has been recorded previously in Althorne,
Burnham on Crouch, Great Totham, Latchingdon, Maldon, Heybridge, Mayland, Tillingham, Tollesbury, Tolleshunt Major and
Wickham Bishops parishes.

Whilst Anglian Water record sewer flooding records, these are updated regularly following maintenance
procedures; therefore historical sewer flooding does not necessarily mean that future sewer flooding will occur.
Since publication of the SFRA, the Environment Agency has produced national scale maps indicating at a high
level the susceptibility of surface water flooding in the country’s urban areas. This is in response to the Pitt Review
of the 2007 floods. The maps indicate that Heybridge is susceptible to surface water flooding.

5.4.1

Shoreline Management Plans

A Shoreline Management Plan (SMP) is a large-scale assessment of the risks associated with coastal processes that
aims to reduce these risks to people and the environments. The Plan assesses how the shoreline is likely to change
over the next 100 years, taking account of the condition of existing coastal defences and develops policies outlining
how the shoreline should be managed in the future.
The SMP relevant to Maldon is the Felixstowe to Two Tree Island. The first publication SMP is currently being
updated in light of recent additional data such as UKCIP09 climate change scenarios and the SFRA for Mid Essex
for example, and is unavailable to view. It is due for release in January 2010. The revised publication will provide
a ‘route map’ for local authorities and other decision makers to move from the present situation towards meeting
our future needs, and will identify the most sustainable approaches to managing the risks to the coast in the short
term (0-20 years), medium term (20-50 years) an long term (50-100 years).
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5.4.2

Catchment Flood Management Plans

Catchment Flood Management Plans (CFMP) are planning documents the EA are developing with other key
decision makers within a river catchment for sustainable flood risk management on a catchment basis rather than
documents that just look at specific issues. Maldon lies within the North Essex and South Essex CFMP, which
have various different policy options to inform investment decisions and provide a steer to the planning system on
the most effective course of action for dealing with flood risk issues for the next 50 to 10 years. A summary of the
policies affecting the District are provided below.

North Essex CFMP
The policy appraisal for the Maldon Study area can be summarized as follows:• Helping achieve catchment objectives;
• Being technically or economically possible, or directing further investigation to reduce flood risk; and
• Reducing potentially negative impacts to a level we can accept.
The actions affecting Maldon are as follows:-

Policy

Action

River Blackwater: Policy 5 throughout – take further action to
decrease flood risk

Improve flood warning system

River Chelmer: Policy 5 in main settlements - take further action to
decrease flood risk

Upgrade defences where necessary as defined in strategy
Create wetlands if feasible
Improve co-ordination of emergency response systems
Promote use of SuDS

River Chelmer: Policy 3 in rural areas – manage flood risk at existing
scale

Maintain flood warning system
Continue maintenance

South Essex CFMP
No policy units as such were identified in the CFMP for South Essex. The actions/objectives affecting the Maldon
area can be summarized as follows:
• Manage flood risk to the urban and rural environment;
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• Reduce the flood related health risks and increase awareness of self-help methods to reduce
vulnerability;
• Manage flood risk to achieve regional and local government development objectives;
• Protect and improve cultural heritage features, designated areas of conservation and improve
Biodiversity Action Plan Habitats in line with targets;
• Maintain and improve water quality standards and land quality;
• Protect and improve water resources.

5.5

Summary of Existing Water Environment

This chapter presents a summary of the existing water environment for Maldon District, in terms of the
hydrological setting, water supply, water quality, wastewater treatment, sewerage and flooding. A summary of the
main issues in the study area is presented below.

5.5.1

Water Resources
• Water is supplied by Essex and Suffolk Water. The study area is located in their Essex Water
Resource Zone;
• There is a deficit of supply below demand in the baseline forecast and there is little additional water
available to abstract for public water supply;
• Low flows are experienced in the River Blackwater and the Blackwater Estuary. The estuary is a
designated wetland and the Environment Agency artificially maintains flows in the river. A
sustainability reduction of 4Ml/d has been applied to Essex and Suffolk Water’s abstraction licence on
the River Blackwater;
• There is potentially scope for additional demand management but the key challenges are likely to be
ensuring that the reductions forecast in household and non household consumption are realised;
• The water company has made it clear in its draft WRMP that it intends to focus its water efficiency
activities on customers within the existing housing stock. There may be a role for the Local Authority
to support these activities but it may be more appropriate for the Council to target the new
developments;
• Water neutrality may be a concept worth exploring as the Environment Agency is actively
encouraging this through its draft RBMPs and draft WRMP representations. However, the Council
may not receive support from the water company on this;
• The impact of reductions in water consumption on wastewater discharges within the study needs
further investigation.
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5.5.2

Water Quality
• The study area is bordered by a significant length of coastline and estuaries that are designated under
national and European legislation;
• Maldon District Council is located within the Anglian River Basin District, which is assessed as
having 18% of water bodies at Good ecological status, in accordance with the requirements of the
Water Framework Directive;
• Environment Agency water quality monitoring has recently changed from their General Quality
Assessment scheme to be compliant with the Water Framework Directive. Where monitored, water
quality in the rivers in 2007 was classified as Good for chemistry, with the exception of Goldsands
Bridges Brook which had Bad chemistry grading. All watercourses have high nutrient levels;
• Under the Water Framework Directive monitoring scheme, the high nutrient levels continue to prevail;
• Coastal waters are designated under national and European directives. Reductions in public water
supply abstractions in the Blackwater catchment are forecast by Essex and Suffolk Water to reduce
impacts on the estuarine habitats;
• Shellfish Waters are also designated in the Blackwater and Crouch estuaries, which require good
quality discharges from some of the Districts watercourses.

5.5.3

Wastewater and Sewerage
• Wastewater treatment and sewerage services are provided by Anglian Water (AWS);
• There are 14 wastewater treatment works (WwTW) serving the District. Nine of these, Southminster
and Stone St Lawrence to name two are undergoing a consented dry weather flow (DWF) increase.
The proposed consented DWF increases have come to light following a flow compliance review. The
proposed increases are to better reflect the existing situation, and should not be regarded as providing
headroom to accommodate any growth. The apparent 'headroom' that these increases provide is purely
to allow for seasonal variation in the flow regimes. In some cases, there is also a requirement to
tighten the sanitary conditions of these consents to ensure no increase in load. These 9 WwTWs
should be considered to already be operating 'at capacity'. Where growth is proposed in the
catchments of these works, it will be necessary for a consent variation application to be made, at
which time the consent limits will be reviewed and if necessary tightened;
• The largest works in the area is the Maldon works that serves Maldon and Heybridge and discharges
into a small tributary of the Penny’s Brook, upstream of the Blackwater Estuary. The works serving
Burnham-on-Crouch is the next largest in the District, which discharges into the Crouch Estuary.
Both works are considered to have some capacity to receive additional flow volumes;
• The works at Maldon and Burnham on Crouch discharge into waters that enter the Estuaries SAC and
Shellfish Waters. At Southminster, the receiving watercourse is below standard for the Water
Framework Directive. It is proposed that there are future changes to the quality standards at
Southminster in ammonia and biological oxygen demand. There are also proposals for the reduction
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of faecal indicator organisms at Burnham-on-Crouch WwTW, driven by the quality requirements of
the receiving Shellfish Waters. These will be met during the AMP5 period (2010 to 2015);
• Capacity issues exist in the foul sewers in Maldon and Southminster catchments. In Maldon, there is
very little capacity in any part of the network south of the River Blackwater and significant upgrading
would be required here prior to any development being connected. In Southminster, the treatment
works is located south of the town, therefore development north of the town will require longer and so
more costly sewerage connection to the treatment works.

5.5.4

Flooding
• Tidal flooding represents the main source of flooding, from the North Sea and the tidal rivers and
estuaries;
• Sewer flooding has been historically reported in various settlements in the District by Anglian Water;
however there are planned investments to reduce sewer flooding. Details have not been provided.
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6.

Constraints and Future Capacity

This chapter uses all the available information to assess at a high level the capacity of the environment (in terms of
water quality of rivers draining the study area and the underlying groundwater) to receive (potentially increased)
effluent loads without detrimental effects, Water Framework Directive (WFD) failures or breach of other
regulations and to supply additional demand for public water abstraction. The potential capacity of existing
wastewater infrastructure, owned and operated by Anglian Water (AWS), to accommodate the proposed growth in
terms of both the sewerage network and wastewater treatment assets is also included at a strategic scale. No
detailed analyses have been undertaken.

6.1

Constraints to Development

The constraints for development are presented below in a traffic light context, for each topic area. The key for the
traffic light system is as follows:
Development ok, no constraints identified
Development may be ok, minor constraints identified, minor mitigation required to meet planned trajectory
Constraints identified, development may be ok with major mitigation to meet growth targets against Core Strategy timescale
Development should not proceed due to major constraint

A series of annotated maps are also provided in this chapter (Figures 6.1 to 6.6), to direct the reader to the main
constraints to development.
The assessment of water cycle constraints is focussed on the four main settlements of Maldon, Heybridge,
Burnham-on-Crouch and Southminster, as these areas will be the main growth centres of the District and therefore
most likely to potentially impact on either the environment or infrastructure.

6.1.1

Water Resources

The baseline assessment in Chapter 5 has highlighted that the area is generally stressed in terms of managing the
supply and demand balance. Maldon District is located in one of the driest parts of the country in terms of the
annual rainfall, yet the demand for water is high due to the high population figures in the wider Essex region. The
region is considered to be under Serious Water Stress by the Environment Agency.
There are several water resource issues that strategic planning and growth planning need to take account of. The
main water resource issue in the area are the low flows within the Blackwater Estuary. This is an important habitat,
designated under the Habitats Directive (Natura 2000 site) and flows in the River Blackwater are augmented by the
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Great Ouse Groundwater scheme (GOGS) and Stour Augmentation Groundwater scheme (SAGs). As a result of
the Habitats Directive Review of Consents, the Environment Agency has specified that the licence to abstract water
from this source must be reduced by 4Ml/d to prevent any further reduction in flow.
The Environment Agency has also confirmed that discharges from Langford recycling works are important in
maintaining flows in the River Chelmer and Blackwater Estuary. Any reductions in the volume of water entering
the wastewater treatment works could reduce the discharge volume and flows in receiving rivers, hence any
aspirational and forecast reductions in demand for water could also impact on the flows entering and then leaving
the works. The Environment Agency has also specified discharge flow conditions as a result of the Review of
Consents process on the Blackwater Estuary, such that the Langford recycling plant output is unable to be increased
in the future to its design capacity. ESW has incorporated this constraint in its updated draft WRMP.
Since publishing its draft Water Resource Management Plan, Essex and Suffolk Water has revised its baseline
forecasts of supply and demand, and has therefore updated its strategy to secure public water supply. The revised
plan is currently being re-examined and the Secretary of State has requested additional information from the
Company to support this. This issue is concerned with the options appraisal process, the methodology used to
calculate deployable output, and the costs and benefits of the Company’s proposed metering strategy. A final
determination on the Company’s 2010-2015 business plan is expected in December 2009, which will clarify which
elements of the preferred strategy the Company may fund from customer charges. The plan accounts for planned
growth based on the latest RSS policy based forecasts. The Essex resource zone is an integrated system, as such it
is able to move water to meet demand and this water is abstracted from a variety of sources, and includes water
imported into the catchment via the Ely Ouse Essex Transfer Scheme and from the Stour Augmentation
Groundwater Scheme and Great Ouse Groundwater Scheme in very dry conditions.
The options available to Essex and Suffolk Water to manage supplies are constrained by the resource issues
outlined above. The final planning solution is based on the following assumptions/planned actions:
• The Company strategy is driven by annual average supply / demand assessment rather than short term
peak demand issues;
• The Company has developed a plan that will resolve the baseline deficit by 2014/15 mainly through
development of the Abberton reservoir. However, it is still uncertain whether this scheme will be
approved and the Secretary of State for the Environment has requested more information from the
Company in support of its proposals;
• Demand management is the other key element, which includes compulsory metering for households in
the Essex water resource zone. Essex and Suffolk Water does not plan to reach 90% metering and the
Environment Agency wants the Company to aim for a higher rate. The Secretary of State has
requested improved information on the costs and benefits of this option. The Company claims that to
meter 100% of households in the zone is impossible because Essex and the London Boroughs contain
a large number of housing stock with shared and complex supply pipe arrangements (which make
metering extremely difficult and expensive);
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• Options which were considered but not selected as part of the Final Planning Strategy include a
number of alternatives to the Abberton reservoir scheme, including: reverse osmosis desalination, an
increase in the Chigwell bulk supply via the Upper Thames Major Resource Development (UTMRD),
notional effluent recycling, a transfer from the River Trent, a canal transfer and two other derivatives
of the Abberton scheme;
• Essex and Suffolk Water reports that its most recent, revised forecast of pcc (in a normal year) shows
a decrease from 155.51 litres per head per day (l/h/d) in 2007/08 to 135.19 l/h/d in 2034/35. This
represents significant improvements in demand but this level of pcc is still higher than the forecasts
being projected by other water companies and the Code for Sustainable Homes Level 3, indicating that
further decreases may be possible over time, with effective demand management activities;
• Climate change is forecast to impact on supplied available to Essex and Suffolk Water. The Company
supports the view that storage is likely to be the answer to ‘climate-proof’ the water resource supply
system. Such storage may utilise reservoirs or may be provided by underground strata.
The Maldon area is primarily served by the Langford Water Treatment Works (WTW) but can also be fed from
Langham WTW and Layer WTW. At this stage there is no information to suggest that the supply infrastructure
may be a major constraint to growth. No information has been supplied on infrastructure for this study. The spatial
extent of the supply network, and the capacity (pinch points) within it would be examined in an Outline stage
assessment.
The Company has reported that it lost a total of 750 days of operation in 6 years due to system failure at its four
water main treatment works in the Essex Resource Zone (equivalent to 4 months each year). The Environment
Agency queried whether the works should be upgraded, or if algal related events caused the outages. ESW disputes
this, claiming that the duration of outage when compared with the magnitude is very small and concluded that the
treatment works do not need to be upgraded as only around 1.6% of the total output from those four works was lost.
Table 6.1 presents a summary of the main constraints in terms of water supply and infrastructure.

Table 6.1

Water Supply Constraints

Location

Essex Water Resource Zone, supplying all areas of the District

Maldon

ESW has included plans to resolve the potential deficit in supply, mainly through increasing the capacity of the
Abberton Reservoir and through demand management and metering in existing homes.

Heybridge
Burnham-on-Crouch
Southminster

The Secretary of State has however requested additional information on the proposed measures, particularly before
approving the reservoir scheme.
It will also be important that the Council encourages water efficiency in new homes to support ESWs resource
management plans over the growth period
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6.1.2

Water Quality

Under the Water Framework Directive, all water bodies are seeking to achieve Good status to be in line with
European objectives on water quality and river basin management. Within the Combined Essex catchment within
which Maldon lies, the Anglian River Basin Management Plan indicates that the percentage of water bodies at
Good status now in 2009 is 7% (Environment Agency, dated December 2009). The Plan sets a target of
maintaining 7% of water bodies to be at Good status by 2015. Currently, the water bodies in Maldon that have
been classified are considered to be Moderate status rather than Good due to the high level of nutrients
(phosphorous and nitrogen).
Stricter discharge consents for Southminster Wastewater Treatment Works have been set in order to protect and
improve where possible the water quality in the receiving watercourse, Goldsands Bridge Brook. These changes
will be delivered during the AMP5 period by Anglian Water.
The District is also bordered by European designated estuaries, including the Blackwater Estuary and the Crouch
and Roach Estuaries. These also contain waters designated under the Shellfish Waters Directive. Discharges into
the rivers and brooks that flow into the estuaries will require strict quality consents to protect the quality of the
estuary waters. If the nuclear site at Bradwell is to be developed further, the impact of thermal discharges on
Shellfish Waters will need further investigation.

Table 6.2

Water Quality Constraints

Location

Surface Water
WFD Status

Estuaries WFD
Status

Groundwater
WFD Status

Shellfish
Waters

Designations

Maldon,
Heybridge,

Moderate Status
with high nutrients in
River Blackwater

Moderate status
in Essex estuaries

The chemical
status of
groundwater units
in and near
Maldon District is
classified as poor
and deteriorating

Designations in
the Blackwater
Estuary

Settlement is
upstream of the
Essex Estuaries
SAC

Burnham-onCrouch,
Southminster

Moderate Status
with high nutrients in
Goldsands Bridge
Brook and Raywood
Redwick Brook

Moderate status
in Essex estuaries

The chemical
status of
groundwater units
in and near
Maldon District is
classified as poor
and deteriorating

Designations in
the Crouch and
Roach Estuary

Settlement is
upstream of the
Essex Estuaries
SAC

Overall Score
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6.1.3

Wastewater Treatment and Sewerage

This section reviews the constraints to development in terms of wastewater treatment at the works to meet consent
conditions, and the infrastructure constraints for conveying waste flows from development to the treatment works
(the sewerage network).
Of the 14 wastewater treatment works serving the District, this section concentrates on the three at Maldon,
Southminster and Burnham-on-Crouch, that will experience the largest increase in flows from development.
Maldon works serves Maldon and Heybridge, however the constraints to development at each is reviewed
separately to account for separate sewerage issues in the pipe network.
The wastewater treatment works at Maldon and Burnham-on-Crouch are the two largest in the District. Based on
information on flows provided by Anglian Water it is considered that the works will have sufficient capacity to
receive additional flows generated by the proposed growth. Figure 6.2 schematically shows the predicted estimated
flow volume generated by growth at the three main works. In this it is considered that most development is
accounted for. Committed development will be included in the measured flow provided by Anglian Water, and
future flow is calculated from the proposed growth housing numbers from which an occupancy rate is applied to
determine population numbers. The graph demonstrates that Maldon and Burnham-on-Crouch works would be
able to receive the additional flows within their consent limit.
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Figure 6.2

Predicted Wastewater Flows and Future Capacity
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The proposed consented DWF is set to increase at Southminster works; however Anglian Water has stated that the
works should be considered to be already at capacity. Therefore the apparent 'headroom' shown on the graph,
where the future DWF is greater than the future predicted DWF from growth in Southminster to 2026, is to allow
for seasonal variation in the flow regimes. The proposed consented DWF increases have come to light following a
flow compliance review and are required to better reflect the existing situation. They should not be regarded as
providing headroom to accommodate any growth. The existing DWF consent is 900m3 per day. The existing
measured flow is 907m3 per day and the proposed future consented DWF is 1100m3 per day. This presents a major
constraint to development until additional capacity can be programmed, funded and delivered at the works.
The baseline assessment has also identified that the works at Stone St Lawrence is at capacity. Variations to the
flow consent will be implemented; however the increased consent limit does not take account of any new growth.
Development within the wastewater treatment works catchment of Stone St Lawrence works will therefore also be
constrained by the capacity of the works.
A summary of the wastewater treatment works constraints is presented in Figure 6.1.
Section 5.3.2 discusses the existing capacity issues in the sewerage network in Maldon and Southminster. The lack
of capacity to receive any additional flows from development in Maldon south of the pumping station near
Fullbridge presents a major constraint to development. Potential housing sites on land to the west, south east, south
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west and south of Maldon would all be impacted by this constraint. Investment in the sewerage system would be
required prior to development of these sites.
The limited capacity of the sewerage network has both a financial and timing implication for the proposed growth
options. Anglian Water has not included funding for substantial upgrades to the sewerage network of wastewater
treatment works in the next AMP period (2010 to 2015), other than essential maintenance and localised issues.
Therefore, if development is needed to progress within this period, funding would need to be sought from
developer contributions for the upgrades as part of the requisition costs.
In Southminster, Anglian Water has indicated there are capacity issues in the sewerage network such that the
potential key sites to the east and north of Southminster could not currently be served by the existing foul sewers.
This presents a major constraint to the development of these two sites, again in terms of both timing and funding.
A summary of the sewerage issues in Maldon, Southminster and Burnham is presented on Figures 6.3, 6.4 and 6.5.
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Table 6.3

Wastewater Treatment and Sewerage Constraints

Location

Wastewater
Treatment –
flow capacity

Wastewater
Treatment – treatment
capacity

Receiving Water

Sewerage Capacity

Overall Score

Maldon

Maldon works has
sufficient capacity
to meet projected
growth to 2026

Not available.
Improvements may be
needed in quality consent
to improve receiving
waters status to ‘Good
Status’ under WFD

Maldon works
eventually
discharges into
Blackwater Estuary
via Penny’s Brook,
Moderate Status.
Shellfish Waters
identified

Major constraint
identified Capacity issues
for growth in sewerage
network south of River
Blackwater. Potentially
affects sites south of the
river.

Development
south of River
Blackwater
constrained by
capacity issues in
the sewerage
network.

Heybridge

Maldon works has
sufficient capacity
to meet projected
growth to 2026

Not available.
Improvements may be
needed in quality consent
to improve receiving
waters status to ‘Good
Status’ under WFD

Maldon works
eventually
discharges into
Blackwater Estuary
via Penny’s Brook,
Moderate Status.
Shellfish Waters
identified

New foul mains are likely
to be required to connect
new developments to the
treatment works at
Maldon, due to the
distance between the
proposed sites and the
works, and because the
sites may currently be
Greenfield.

Constraint
identified from
sewerage
requirements to
connect to Maldon
treatment works.

Burnham-onCrouch

Works serving
Burnham-onCrouch has
sufficient capacity
for projected
growth to 2026

Not available.
Improvements in
discharge quality required
and planned during AMP5
for receiving Shellfish
Waters

Works discharges
into the Crouch
Estuary SAC

No constraints identified
by AWS

Water quality in
the receiving
waters presents a
minor constraint to
development

Southminster

Flow capacity at
works cannot
accommodate any
additional growth
without further
investment

Not available.
Improvements may be
needed in quality consent
to improve receiving
waters status to ‘Good
Status’ under WFD, and
potentially for meeting
requirements of Habitats
Directive

Works discharges
into a tributary of the
Crouch Estuary SAC
which is at Moderate
Status

Potential capacity issues
identified in sewerage
network that would affect
the key sites in the north
and east of the town

Additional
investment
needed to meet
growth within
timescales.

6.1.4

Flooding

The flood zones identified in SFRA form the main constraints to development. The SFRAs’ Flood Zone 3 is
highlighted in Red in Figure 6.6, indicating that limited development should occur in this zone and residential
development should not be permitted. According to PPS25, only Water Compatible and Less Vulnerable
development types should be permitted within this zone. These categories include shops, restaurants, cafes, waste
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treatment, mineral workings, water and sewage works. Under the proposed changes to the PPS25 vulnerability
classifications (consultation between August and November 2009), sewage treatment plants and water treatment
plants would be classified as ‘essential infrastructure’ and would therefore only be suitable if the Exception Test
can be passed. Sewage transmission infrastructure and pumping stations would be classified as ‘water compatible’.
Residential development is classified as More Vulnerable therefore to comply with the Sequential Test this type of
development should not be permitted in Flood Zone 3, unless it is demonstrated that no reasonably alternative sites
are available at lower flood risk and it can pass the Exception Test. To pass the Exception Test, developments
should demonstrate that:
• It must be demonstrated that the development provides wider sustainability benefits to the community
that outweigh flood risk, informed by a SFRA where one has been prepared. If the DPD has reached
the ‘submission’ stage – see Figure 4 of PPS12: Local Development Frameworks – the benefits of the
development should contribute to the Core Strategy’s Sustainability Appraisal;
• The development should be on developable 1 previously-developed land or, if it is not on previously
developed land 2 , that there are no reasonable alternative sites on developable previously-developed
land; and
• A FRA must demonstrate that the development will be safe, without increasing flood risk elsewhere,
and, where possible, will reduce flood risk overall.
A list of the PPS25 vulnerability classifications is provided in Appendix C.
The study area comprises significant areas, identified in the main growth centres, that are in the lower flood risk
zones and these should be used in preference for new development wherever possible. The effect of climate
change should also be taken into consideration when making planning decisions, which is likely to increase the
extent of the flood zones, to understand the flood risk throughout the development lifetime.
The SFRA does not identify any other major sources of flooding in the district.

1

Developable sites are defined in Planning Policy Statement 3 (PPS3) Housing as those sites which should be in a suitable location for
housing development and there should be a reasonable prospect that the site is available for, and could be developed at the point envisaged.

2

Previously-developed land definition (commonly known as Brownfield Land). See Annex B of Planning Policy Statement 3 Housing.

EB034

Table 6.4

Flood Risk Constraints

Location

Tidal Flooding

Fluvial Flooding

Sewer Flooding

Surface Water
Flooding

Overall Score

Maldon

Small part of town in
tidal flood zone 3,
which should be
avoided for future
‘more vulnerable’
development

Minor flood risk
present from River
Blackwater. Tidal
flood risk far
outweighs fluvial

Risk of sewer flooding
as sewerage
infrastructure at
capacity

Minor risk of surface
water flooding within
Maldon

Minor constraint of
tidal flood zone 3 in
small part of town
identified that can be
overcome through
spatial planning

Heybridge

Tidal flood zone 3
across a large part of
the town.
Development should
be steered into lower
risk flood zones

Minor flood risk
present from River
Blackwater. Tidal
flood risk far
outweighs fluvial

Sewer capacity ok

Minor risk of surface
water flooding within
Heybridge

Major constraint
identified. Tidal Flood
Zone 3 across much
of town that can be
overcome through
spatial planning

Burnham-onCrouch

Small part of town in
tidal flood zone 3,
which should be
avoided for future
‘more vulnerable’
development

No fluvial flooding
sources

Sewer capacity ok

Minor risk of surface
water flooding within
Burnham-on-Crouch

Development ok to
proceed

Southminster

Not at risk of tidal
flooding

No fluvial flooding
sources

Risk of sewer flooding
as sewerage
infrastructure at
capacity

Surface water
flooding not an issue

Development ok to
proceed
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6.2

Climate Change

Climate change is likely to have major direct impacts on the water cycle as a result on changes in patterns of
rainfall and evaporation. Furthermore, climate change will affect patterns of water usage and have wider impacts
on land use which will in turn affect the water cycle. Current climate change modelling broadly indicates that there
will be wetter warmer winters and drier hotter summers and that some of these impacts will become evident within
the timescale of the revised Regional Spatial Strategy up to 2031. Climate change has also been identified as a key
issue in the East of England Plan and the National Water Cycle Study guidance.
In particular, climate change may have the following impacts:
• Reduction in the availability of water resources as a result of reduced rainfall. Increased temperature
will tend to increase evapo-transpiration and may therefore reduce recharge of aquifers;
• Climate change will impact on water usage particularly in relation to irrigation of gardens and
parkland using potable water. This is likely to increase peak demand for water. The benefits of
rainwater harvesting and storage will also be affected. Leakage rates from water mains may also
change if patterns of water table levels change. Demand for summer irrigation water for agriculture is
also likely to increase;
• Along with increases in winter rainfall, climate change is expected to increase the intensity and
frequency of storms. This is likely to increase the intensity and frequency of fluvial flooding and
urban drainage related flood events. Sea level rise associated with climate change will increase the risk
coastal flooding. Sea level rise may also result in saline intrusion that may damage water resources;
• Increased intensity of rainfall during storms will increase surface drainage flow into combined
sewerage systems and therefore increase the hydraulic loading on these systems. This increases the
risk of sewer overflows and their impact on receiving waters, particularly following long dry spells
when sediments accumulate in the sewers and are flushed out by the intense rainfall. Changes in water
table levels may also affect infiltration and leakage of water from the sewerage system;
• Reduced summer rainfall will result in lower river flows which would reduce dilution of wastewater
discharges. Compliance with environmental quality standards is, in some cases, based on 90
percentile values which tend to occur during the summer period; reduced river flows may have a
magnified impact on compliance;
• Climate change is likely to place stress on wetlands. Consequently, these systems are likely to become
less resilient to other perturbations such as impacts of abstractions and discharges.
The effect of climate change has not yet impacted on supplies in the Essex and Suffolk Water Resource Zone for
Essex. However, ESW forecasts a reduction in the Deployable Output of its surface water resources of
approximately 8 megalitres a day by 2025. The demand management measures will become more important for
reducing demand in the face of reduced supplies in the future. It will also be important for Local Authorities, the
Environment Agency and Water Companies to work in partnership to educate existing households on increasing
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water efficiency, as existing homes make up the larger proportion of the housing stock in comparison to proposed
homes, particularly in Maldon.
The reduction of water resources as a result of climate change may also impact on water quality of both surface
waters and groundwaters, where the dilution element is reduced and concentrations may increase. The
recommended investigation of the impact on growth on water quality should take climate change considerations
into account in later stages of the Water Cycle Study.
The SFRA for Mid Essex identifies that the future flood risk to the Study Area is likely to increase as a result of
climate change. This fundamentally will result in increased rainfall intensity and sea levels and the occurrence of
ocean storms in the North Sea. This in turn will lead to a greater risk of overtopping/breaching of defences,
increased fluvial flows resulting in an increase chance of fluvial flooding and an increased risk of surface water
flooding due to increased rainfall intensity. A review of the level of protection afforded from flood defences
should be considered in future work.
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7.

Review of Neighbouring Areas

Being located on the coast, Maldon is at the most downstream point within the catchment of the River Blackwater,
Chelmer and Crouch. The District is therefore a potential receptor of impacts on the water environment from
development in the upstream sections of these river catchments. Water Cycle Studies have already commenced, for
the neighbouring areas of Braintree Haverill and Clare, Chelmsford, Haven Gateway and Thames Gateway. This
section provides a brief overview of the key findings from these studies to date. The location of these approximate
study areas in relation to Maldon and a summary of the issues are presented in Figure 7.1.
It must be noted that these studies were produced over a year before the Maldon study, and the conclusions may
have changed as a result of updates to the water companies investment plans during the year to date and revisions
to the Water Cycle Studies themselves. The summary below provides the conclusions that were drawn at the time
of publication.

7.1

Braintree, Haverill and Clare Outline Water Cycle Study

The Outline Water Cycle Study for Braintree District and parts of St Edmundsbury District was completed in
October 2008 by Entec UK Ltd. The key findings of the study are:
• Water supply should not constrain development provided that Anglian Water and Essex and Suffolk
Water are able to implement their preferred strategies set out in their draft Water Resource
Management Plans;
• The sustainable housing agenda should be promoted to minimise demand from new development;
• Additional investment to that already planned by Anglian Water may be required at Haverhill, Earls
Colne, Sible Hedingham and Halstead wastewater treatment works to meet proposed growth to 2026;
• Bocking Wastewater Treatment Works, discharging to the River Blackwater, is best placed to receive
additional flows;
• Haverhill, Rayne and Braintree wastewater treatment works have tight quality consents due to the
sensitivity of the Stour Brook and River Brain, which could potentially present a barrier to growth;
and
• SuDS should be prioritised, with attenuation techniques most suitable over most of the study area
where low permeability soils and geology are present. In the north of the study area near Haverhill,
infiltration SuDS may be feasible where Chalk is present and outside groundwater Source Protection
Zones.
There is potential risk to Maldon town from the development upstream within catchment of the River Blackwater
in Braintree and Witham particularly, which could result in increased run-off and increased flood risk if not
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managed properly. However, the Environment Agency will request new developments prepared site specific Flood
Risk Assessments that are compliant with PPS25 and demonstrate that run-off will be attenuated to existing run-off
rates taking into account climate change. Therefore the development in Maldon will be protected from any
potential increased flooding within the River Blackwater catchment.
There are existing water quality issues upstream of Maldon in the River Brain and River Blackwater.

7.2

Haven Gateway Outline Water Cycle Study

The key findings of the Outline Study, completed by Royal Haskoning in May 2008, are:
• The water cycle capacity in the Haven Gateway Sub Region is close to capacity, and will require
investment to accommodate growth;
• Ipswich, Felixstowe and Colchester are the largest growth areas and are the areas with most water,
waste water and flooding issues;
• There are a large number of oversubscribed sewage treatment works across the sub region; and
• The development of employment land is a key factor in the ability of the water cycle to accommodate
the growth in the sub region.
None of the watercourses in the Haven Gateway area drain toward Maldon District. Instead they discharge directly
into the North Sea. The region is also located within the supply zone belonging to Anglian Water, therefore water
supply in Maldon District is not directly impacted by growth in this region.
The Outline Study found that Tiptree works would potentially be at capacity by 2021. Any growth in areas covered
by the Tiptree works will need to take account of the capacity issues.

7.3

Chelmsford Phase 1 Water Cycle Study

A Phase 1 Water Cycle Study was produced for Chelmsford Borough by Halcrow Ltd in February 2008. The key
findings are:
• No ultimate environmental constraints identified;
• Flood storage is required to prevent development in Chelmsford Town Centre, Chelmer Village and
North Chelmsford from increasing flood risk;
• Essex and Suffolk Water identified short term improvements required to meet additional demand, and
the increase in Abberton Reservoir capacity in the long term;
• Chelmsford wastewater treatment works is operating close to its capacity. Significant investment is
required by Anglian Water to meet additional flows from proposed growth;
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• The sewerage infrastructure does not have capacity to serve growth in North Chelmsford. A new
strategic sewer will be required; and
• The receiving waters have capacity to receive additional flows from growth without decreasing river
quality.
There is potential risk to Maldon town from the development upstream within Chelmsford, which could result in
increased run-off and increased flood risk if not managed properly. However, the study identifies that the
development in Chelmsford will require site specific Flood Risk Assessments in compliance with PPS25. The
Environment Agency will object to development that does not demonstrate run-off will be attenuated to existing
run-off rates and does not take account of climate change. Therefore the development in Maldon will be protected
from any potential increased flooding within the River Chelmer catchment.
Chelmsford's growth may be greatly affected by the RSS review growth scenarios, which may impose an impact on
Maldon as well. This should be reviewed in any further study for Maldon District.
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8.

Sources of Funding

Delivering the necessary supporting water and sewerage infrastructure is critical to facilitating the envisaged
residential and commercial growth of the District. Communities require access to water, drainage, flood defences
and green infrastructure. According to the Barker Review, shortcomings in the delivery and funding of water
infrastructure and services, has delayed the delivery of around 40,000 dwellings in the South East.
Whilst the specific cost of the required water and sewerage infrastructure will be investigated further by the water
companies, the funding mechanisms and their policy implications that need to be considered further by the Council
and are outlined below.

8.1

Community Infrastructure Fund

The Planning and Reform Bill (2008) seeks the establishment of the Community Infrastructure Levy (CIL) which
will give local authorities the ability to charge developers to help fund new infrastructure provision. The CIL is
likely to be introduced from April 2010.
CIL will enable local authorities to apply a levy to all new developments (residential and commercial) in their area,
subject to a low de minimis threshold. Where appropriate the local planning authority would use a CIL to
supplement a negotiated agreement, which may be required for site specific matters, including affordable housing.
The CIL should be based on a costed assessment of the infrastructure requirements arising specifically out of the
development considered by the development plan for the area, taking account of land values and potential uplifts.
Standard charges would be set, which may vary from area to area and according to the nature of development
proposed. Further work would be required to investigate the cost of required infrastructure, to inform a potential
Maldon CIL.
The CIL would break the current planning obligation regime’s required link between a contribution and a particular
development. However, the Government states that CIL should not be used to remedy pre-existing deficiencies in
infrastructure provision, unless these have been, or will in time be, aggravated by new development.
If the levy raised on particular sites is too large (given all the different infrastructure requirements) there is a risk
that it could make development of those sites unviable, and therefore preventing some land from coming forward
for development. For example, the value uplift when planning permission is granted may be smaller on certain
brownfield sites, in particular those that require substantial remediation.
CIL payments could be collected for the delivery of water infrastructure and for maintenance arrangements of SuDs
for example, however, if the Council seeks to use CIL for collecting contributions, analysis of all infrastructure
requirements and costs will be required to ensure that an appropriate level of contributions is sought.
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According to Anglian Water, discussions with stakeholders indicate that the proposed community infrastructure
levy (CIL) approach will not be used for funding of any improvements to water treatment works and wastewater
treatment works associated with new development. This however does not include local network infrastructure of
SuDS, which as discussed above, may be funded by the CIL dependant on analysis of all infrastructure
requirements.

8.2

Regional Infrastructure Fund

A regional infrastructure fund is currently being explored by the East of England Development Agency.
Investment and the facilitation of infrastructure is often required to ensure that development comes forward.
However, the necessary funds are not always available. The fund could potentially provide upfront funding to pay
for infrastructure such as key large scale water infrastructure and the fund replenished from future incomes such as
a levy on new developments.
Funding could be sought from the Regional Infrastructure Fund, if the scheme is launched to front load the delivery
of water infrastructure in the Borough, to ensure that development is brought forward in line the Regional Spatial
Strategy.

8.3

Water Industry Funding

8.3.1

Legislation

Anglian Water Services Limited is appointed as the water and sewerage undertaker for the Anglian region through
an appointment made under the Water Industry Act 1991. For the Maldon District they provide the sewerage
services. Essex and Suffolk Water provide the water supply for Maldon District. The principal duties of a water
and sewerage undertaker are set out in that legislation. Section 37 of that Act places a duty upon a water undertaker
to develop and maintain an efficient and economical system of water supply within its area. Similarly Section 94
places a duty upon a sewerage undertaker to provide, improve and extend a system of public sewers to ensure that
its area is effectually drained and the contents of those sewers effectually dealt with.

8.3.2

The Regulatory Process

The Water Services Regulation Authority (Ofwat) is the economic regulator of water and sewerage companies in
England and Wales.
For every five year asset management planning (AMP) cycle, companies submit a business plan to Ofwat. The
plans set out each company's view of what it needs to do to maintain its assets, improve services to customers and
deal with its impact on the environment. The funding is linked to the setting of customer bills (the so-called “price
review” or PR).
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Any infrastructure requirements which arise after agreement of the five year AMP will normally be considered for
the following AMP period. AMP5 will cover the period 2010 to 2015.

8.3.3

Developer Contributions

When a developer wishes to proceed with a particular site, they will requisition the appropriate water company (or
companies if separate for water and wastewater) to provide local network infrastructure in accordance with the
relevant provisions of the act (Section 98 for sewerage and Section 41 for water) The cost of this is shared between
the developer and undertaker in accordance with provisions of legislation.
For local infrastructure serving more than one development site, it is necessary to share costs equitably between
developers.
Any infrastructure requirements which arise after agreement of the five year AMP will normally be considered for
the following AMP.

8.3.4

Planning Obligations/Section 106

Planning obligations are typically undertakings by developers or agreements negotiated between a local planning
authority and a developer in the context of granting planning consent. These are underpinned legally by section
106 of the Town and Country Planning Act 1990, and are also known as section 106 agreements. Government
policy is that, in the context of planning consent, planning obligations should be used to make development
acceptable in planning terms. This could be by securing contributions towards the provision of infrastructure and
facilities required by local and national planning policies.
The scope of such agreements is laid out in the government’s Circular 05/2005. Matters agreed as part of a S106
must be:
• Relevant to planning;
• Necessary to make the proposed development acceptable in planning terms;
• Directly related to the proposed development;
• Fairly and reasonably related in scale and kind to the proposed development;
• Reasonable in all other respects.
In particular a contribution to the cost of a piece of infrastructure can only be sought if it is necessary to make a
development acceptable in planning terms and has a direct relationship to a particular development. A contribution
can only be justified on water infrastructure where there is no legal requirement for the statutory undertaker to
provide the specific infrastructure. However, if there is a development site that is precluded from coming forward
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for development due to a lack of water infrastructure and there are no commitments from Anglian Water within
their 5 year Asset Management Plan to deliver the required infrastructure, the developer could offer to provide the
required infrastructure, through a unilateral agreement with the Council, to ensure that the development can come
forward.
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9.

Summary of Issues

This Scoping Study has used existing information provided by Anglian Water, Essex and Suffolk Water and the
Environment Agency to assess the potential environmental capacity and water infrastructure constraints for
development and growth in the study area. As well as presenting the key findings of this work a key objective of
the Study is to identify remaining areas of uncertainty and recommend further work where required. This section
presents a summary of the issues identified from the study in relation to the planned development in the District
and provides recommendations for future work.
In order to meet the growth target for the District set out in the Regional Spatial Strategy, the Council’s strategic
housing delivery is for approximately 1800 homes by 2026 focussed in Maldon, Heybridge, Burnham-on-Crouch
and Southminster. A review of the key potential strategic sites is included in Table 9.1.

9.1

Major Constraints to Development

A major constraint identified is the limited sewerage capacity in Maldon, and to a lesser extent in Southminster. In
the area of Maldon and Heybridge, development south of the River Blackwater would currently be unable to go
ahead without significant investment in new mains. Development to the north of the river in the wards of
Heybridge West or Maldon North (north of the river only) would also require investment, but to a smaller degree as
the treatment works is located closer to these areas.
In Southminster, the sewerage capacity is also limited. Anglian Water has indicated that the potential key sites on
land to the north and land to the east of Southminster would be unable to be developed without investment to
upgrade the capacity of the sewerage mains. Furthermore, a major constraint to any development in Southminster
is the limited capacity of the Southminster wastewater treatment works. The works is already exceeding its consent
on Dry Weather Flow. Although there are plans to increase the consent limit, the proposed consented DWF
increases have come to light following a flow compliance review and are required to better reflect the existing
situation. They should not be regarded as providing headroom to accommodate any growth.
• For development in the Maldon and Heybridge area, the key potential sites identified north of the river
would be the preferred location in terms of sewerage provision and costs (land to the northwest and
land to the north of Heybridge settlement);
• Southminster faces major constraints from the capacity of the wastewater treatment works.
Investment is required prior to any sites coming forward into the planning system.

9.2

Minor Constraints Identified

Tidal flooding represents the greatest source of flooding to the District, from the North Sea along the Dengie
coastline, from the Blackwater and Crouch and Roach Estuaries and their tidal rivers. A Strategic Flood Risk
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Assessment has been completed for Mid Essex, including a separate Appendix study specifically on Maldon. The
study identified the highest risk zones, so that strategic planning can direct future development away from these
areas in accordance with PPS25. The Scoping WCS has summarised the flooding issues and directs the reader to
the SFRA for more detailed information. The SFRA recommendations are supported, so that future development is
planned in the lowest flood risk zones where possible. All new development should apply sustainable drainage
principles. Guidance principles for housing development with regard to flood risk and SuDS are provided in
Appendix D.
The wider area is identified as being under Serious Water Stress, due to the high demand for water and the low
annual average rainfall limiting supplies. Essex and Suffolk Water has made plans to mitigate the potential deficit
in supply through a number of measures, including among other options increased metering and increasing the
capacity of Abberton Reservoir. The water company has made it clear in its draft WRMP that it intends to focus its
water efficiency activities on customers within the existing housing stock, and they have assumed that demand in
all new households will match the standards set out in the updated Building Regulations. There may be a role for
the Local Authority to support these activities but it may be more appropriate for the Council to target the new
developments. Ensuring that actual demand in new households reflects the water efficient design of new buildings
will be a challenge as consumer behaviour may override the technical design.
A potential area of conflict is water neutrality in new developments. The Environment Agency has indicated in the
draft RBMPs for both the Anglian and Thames river basin districts that the Local Authorities have a role in helping
to achieve the objectives of the Water Framework Directive, and that this could include adopting policies striving
for water neutrality within Local Development Frameworks. Therefore, it may be advisable for the Outline study
to explore the need for water neutrality and its feasibility in this area. However, Essex and Suffolk Water is
extremely unlikely to support this as the Company considers this to be impractical. In its Statement of Response
ESW confirms that it has assessed the concept of water neutrality but considers that assumptions regarding the
percentage of households willing to take up water efficiency initiatives are well beyond the level that has ever been
achieved by Essex and Suffolk Water, or other water companies from water efficiency campaigns.
The Haven Gateway Outline Study found that Tiptree works would potentially be at capacity by 2021. Any growth
in areas covered by the Tiptree works will need to take account of the capacity issues.
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Table 9.1

Summary of Constraints on Key Potential Sites

Parish

Potential Development Area

Wastewater/ Sewerage

Water Quality

Water Resources

Flood Risk

Maldon

Land to the west of Maldon town

Sewerage at or near capacity
for sites south of the River
Blackwater. Major constraint
to development

Receiving waters
‘Moderate’ status due to
high nutrient levels.
Improvements may be
required in treatment to
meet the WFD target of
Good status,

Supply dependant on water
company measures under
review by Secretary of State,
and on Councils encouraging
water efficiency measures in
new homes

Sites located in Flood Zone 1,
suitable for all development

Land to the southeast of Maldon town
Land to the southwest of Maldon town
Land to the south of Maldon town

Tidal Flood Zone 3 borders land to
the south of Maldon town, but
developable land within Zone 1

Heybridge

Land to the northwest of Heybridge settlement

Sewerage upgrades likely to
be required

Land to the north of Heybridge settlement

Burnham

Land between north and south Burnham settlements

Capacity in sewerage and
wastewater treatment works

Land to the east of Burnham
Land to the west of Burnham
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Goldsands Bridge Brook
high in nutrients and
sensitive to increased
sewage flows.
Improvements may be
required in treatment to
meet the WFD target of
Good status,

Supply dependant on water
company measures under
review by Secretary of State,
and on Councils encouraging
water efficiency measures in
new homes

Sites located in Flood Zone 1,
suitable for all development

Receiving waters
‘Moderate’ status due to
high nutrient levels.
Improvements may be
required in treatment to
meet the WFD target of
Good status,

Supply dependant on water
company measures under
review by Secretary of State,
and on Councils encouraging
water efficiency measures in
new homes

Sites located in Flood Zone 1,
suitable for all development

Heybridge settlement falls within
Tidal Flood Zone 3 which borders
land to the north but developable
sites still within Zone 1
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Table 9.1 (continued)

Summary of Constraints on Key Potential Sites

Parish

Potential Development Area

Wastewater/ Sewerage

Water Quality

Water Resources

Flood Risk

Southminster

Land to the east of Southminster

Wastewater treatment works
already at capacity.

Receiving waters
‘Moderate’ status due to
high nutrient levels.
Improvements may be
required in treatment to
meet the WFD target of
Good status, and under
requirements of the
Habitats Directive

Supply dependant on water
company measures under
review by Secretary of State,
and on Councils encouraging
water efficiency measures in
new homes

Sites located in Flood Zone 1,
suitable for all development

Issues with connecting site to
works from existing network
capacity issues
Land to the northeast of Southminster

Wastewater treatment works
already at capacity.
Issues with connecting site to
works from existing network
capacity issues

Land to the north of Southminster

Wastewater treatment works
already at capacity.
Potential to connect site to
works

EB034
Creating the environment for business

9.3

Recommendations for Future Work

This Scoping Study sets out existing information and output from previous work related to the assessment of
potential environmental capacity and water infrastructure constraints for development and growth in the study area.
As well as presenting the key findings of this work a key objective of the Study is to identify remaining areas of
uncertainty and recommend further work for next phase of the water cycle study. The recommendations for further
work and items to be addressed in an Outline Study are listed below:
• This report has been produced during a time where the water companies final Water Resource
Management Plans are being prepared and reviewed by Ofwat. This study has taken account of the
draft WRMPs and Essex and Suffolk Water’s Statement of Response to the consultation. It will be
necessary for the Council to take account of the final plan when preparing for the proposed growth in
the District;
• The impacts on demand management on the supply demand balance require further investigation,
taking into account the demand from existing housing. A range of scenarios should be considered
based on options for demand management. The development of policy options and guidance, aimed at
implementing water demand management, should also be considered;
• The need for water neutrality and its feasibility in this area should also be considered;
• The spatial extent of the water supply network and the capacity (pinch points) that may affect growth
in the context of the study area should be reviewed in further stages of the Water Cycle Study.
Information on the water supply infrastructure was not provided to Entec for this study;
• A more detailed assessment may be required to determine the capacity of the works to treat additional
flows from future growth and to assess the impacts of growth on water quality in the receiving waters.
Wastewater treatment works contribute to high nutrient levels in the rivers and drains in the study
area. Effluent from the wastewater discharges in some small rivers with limited environmental
capacity, such as the Goldsands Bridge Brook downstream of Southminster works. Further
assessment is required to assess the capacity of these rivers to receive additional flow;
• Assessments of future water quality in later studies may need to take account of thermal discharges
from the proposed nuclear site at Bradwell and the impacts on Shellfish Waters;
• Impacts assessed on the designated sites in the study area will need to include consultation with
Natural England;
• Further work to assess sewerage infrastructure options with regard to costs and sustainability should
be carried out in the next phase of Water Cycle Study;
• Chelmsford's growth may be greatly affected by the RSS review growth scenarios, which may impose
an impact on Maldon as well. This should be reviewed in any further study for Maldon District.
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The Council may wish to investigate further a specific policy for SuDs in the Core Strategy, as currently only a
commitment is made to the management of SuDs (see Appendix D for further information on SuDs regulations and
policy). A potential policy could be:

SuDS Recommendation
All development should include appropriate sustainable drainage systems (SuDs) for the disposal of surface water, in order to avoid any
increase in flood risk or adverse impact on water quality.
For brownfield developments SuDs features shall be required so as to achieve a reduction from the existing runoff rate but must at least,
result in no net additional increase in runoff rates.
SuDs features should normally be provided on-site. If this cannot be achieved, then more strategic forms of SuDs may be appropriate. In
such circumstances, developers will need to contribute toward the costs of provision via Section 106 Agreements or the strategic tariff. In all
cases, applicants will need to demonstrate that acceptable management arrangements are funded and in place so that these areas are well
maintained in future.
SuDs should be sensitively designed and located to promote improved bio-diversity, an enhanced landscape and good quality spaces that
improve public amenities in the area.

The Council may wish to consider producing a SuDs and Green Infrastructure SPD which provides design
guidance for the delivery of SuDs on strategic sites.
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Type of designation

Name

Reason for designation

Special Area of Conservation
(SAC)

Essex Estuaries

Includes the Colne, Blackwater, Crouch and Roach estuaries, and the
Dengie Flats and Maplin Sands. Designated under the habitats directive
for: estuaries; mudflats and sandflats not covered by seawater at low tide;
Sailcornia and other annuals colonising mud and sand; Spartina swards;
Atlantic salt meadows; Mediterranean and thermo-Atlantic halophilous
scrubs.

Special Protected Areas (SPA)

Blackwater Estuary

Designated under the Birds Directive. Designated for a variety of breeding
and over-wintering species of waterfowl, and their supporting habitats.

Dengie (mid-Essex Coast)

Designated under the Birds Directive for a variety of over-wintering
waterfowl, and their supporting habitats.

Crouch and Roach Estuaries

Designated under the Birds Directive for overwintering waterfowl, and
their supporting habitats.

Foulness (mid-Essex Coast)

Designated under the Birds Directive. Designated for a variety of breeding
and overwintering waterfowl, and their supporting habitats.

Blackwater Estuary

The Blackwater estuary is the largest estuarine complex in East Anglia;
joined by Colne estuary it is contiguous with the Dengie SSSI, and
includes part of the Dengie National Nature Reserve. It includes mud
flats, salt marsh and pasture that support international and national
numbers of wildfowl. The grazing marsh and associated fleet and ditch
system and semi improved grassland are of high conservation interest.

Dengie

Dengie is a large and remote area of tidal mudflat and saltmarsh at the
eastern end of the Dengie

Site of Special Scientific Interest
(SSSI)

peninsula.
Foreshore, saltmarsh and beaches support an outstanding assemblage of
rare coastal flora, and is a resort for internationally and nationally
important wintering populations of wildfowl and waders and in summer
supports a range of breeding coastal birds. The formation of cockleshell
spits and beaches is of geomorphological interest.
Sandbeach Meadows

Sandbeach Meadows grassland is virtually all that remains of the once
extensive grazing marshes which formed the hinterland of the nearby
Dengie coastline. The fields are sympathetically managed and support
nationally important number of dark-bellied Brent geese during the winter.
Several of the ditches exhibit meanders which have persisted from before
the time the marshes were first impounded, when the ditches were saltmarsh creeks.

Crouch and Roach Estuaries

The location and underlying geology of the Crouch and Roach rivers
means the intertidal zone leaves a relatively narrow strip of tidal mud in
contrast with other estuaries in the county. This is used by significant
numbers of birds, and together with the saltmarsh and grazing marsh,
regularly support internationally and nationally important numbers of
waders and wildfowl. Additional interest is provided by the aquatic and
terrestrial invertebrates and the outstanding assemblage of scarce plants.
Two of these sites are notable for the natural transition from saltmarsh to
grassland that is uninterrupted by a sea wall, an increasingly rare feature
on the Essex coast.

Maldon Cutting

This former railway cutting provides a rare stratigraphical site in the
Pleistocene sequence in Essex so the site is regarded as of considerable
stratigraphical and historical significance.

Appendix A
1 of 2

© Entec UK Limited

EB034

Type of designation

Name

Reason for designation

Lofts Farm Pit

The site at Lofts Farm Pit is of great importance for studies of the
Quaternary evolution of the Thames river system.
It appears to represent the Devensian (last glacial) stage, which is seldom
found in conservable locations above floodplain level in the Thames
system. There is some indication from the fossil insects that the deposits
may belong to an older glacial event which pre-dates the Ipswichian (last)
interglacial. If this is that case then they represent a period for which there
is little other faunal evidence in the Thames basin.

Ramsar

Goldsands Road Pit

Goldsands Road provides a valuable section in the "East Essex Gravels",
with the Southminster Gravel providing the earliest proof for the presence
of the Thames in the area, and that it is possibly equivalent to the Black
Park Terrace deposits of the Middle Thames (of late Anglian age).

Tiptree Heath

It is the largest surviving fragment of heathland in the County and shows
the complete succession from acidic grassland and dwarf shrub heath
through gorse and birch scrub to secondary woodland. It supports a
number of plants rare in Essex.

Woodham Walter Common

Woodham Walter Common SSSI comprises several areas of ancient
Pedunculate Oak – Hornbeam woodland. The ground rises to a plateau
over which Sessile Oak woodland has developed on former heathland.
Along the two dissecting stream valleys, botanically rich flushes are
found. This range of habitats supports a diverse flora and fauna, including
a number of uncommon species.

Blackwater Estuary

Wetland of international importance. See Blackwater SSSI and SPA for
details.

Dengie (mid-Essex Coast)

Wetland of international importance. See Dengie SSSI and SPA for
details.

Crouch and Roach Estuaries

Wetland of international importance. See Crouch and Roach SSSI and
SPA for details.

Foulness (mid-Essex Coast)

Wetland of international importance. See Foulness SSSI and SPA for
details.

Environmentally Sensitive Area
(ESA)

Essex Coast

Bathing Waters

West Mersea
Brightlingsea

Nitrate Vulnerable Zones
Shellfish Waters

None in Area
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Appendix B
Environment Agency Map of Water Quality in the
Study Area
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Appendix C
Tables D.2 and D.3 from PPS25 Annex D
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It should be noted that the Department for Communities and Local Government have proposed changes to Table
D.2 of PPS25, that would result in sewage treatment plants and water treatment plants being classified as ‘essential
infrastructure’ and would therefore only be suitable if the Exception Test can be passed. Sewage transmission
infrastructure and pumping stations would be classified as ‘water compatible’.
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Appendix D
Guidance Principles for Sustainable Drainage
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Flood Risk Management
The aim of PPS25, as enforced by the Environment Agency, is for managing flood risk through the planning
systems to avoid inappropriate development in flood risk areas. Spatial planning is recognised as being an
important tool in facilitating this aim as it ensures development is located away from away from flood risk areas.
PPS25 is based on a hierarchy of avoid, substitute, control and mitigate, as briefly described below.

SuDS
As described in PPS25, the effect of development is generally to reduce the permeability of at least part of the site
due to increased areas of hardstanding. This in turn changes the site’s response to rainfall and, without specific
measures, the volume and rate of runoff are likely to increase. Inadequate surface water drainage arrangements in
new development can increase the risk of flooding for the development and surrounding areas.
In order to minimise flooding resulting from heavy rainfall and drainage constraints, development plans must
consider the runoff rates and volumes from potential development sites, as well as consulting the sewerage
undertaker to determine existing capacity of the drainage network. PPS25 states that all developments greater than
one hectare must provide a Flood Risk Assessment which considers surface water management for the
development to prevent increased flood risk from surface drainage.
The Government’s Water Strategies Making Space for Water (2005) and Future Water (2008) and the requirements
of the Water Framework Directive require a more sustainable approach to managing surface water runoff than
previously adopted. Appropriately designed, constructed and maintained SuDS are more sustainable than
conventional drainage methods because they can mitigate many of the adverse effects of urban stormwater runoff
on the environment. They achieve this through:
• Reducing runoff rates;
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• Reducing the additional runoff volumes that tend to be increased as a result of urbanisation;
• Encouraging natural groundwater recharge;
• Reducing pollution concentrations in stormwater;
• Reducing the volume of surface water runoff discharging to combined sewer systems;
• Contributing to enhanced amenity and aesthetic value of developed areas;
• Providing opportunities for habitat and biodiversity enhancement.
The type of land on which development is to be located dictates the amount of runoff that is permitted from
development, and how it must be managed. Developments on brownfield, or developed sites, that have
conventional drainage infrastructure, are permitted to discharge to the existing drainage system provided flows do
not increase. It is likely that development will increase runoff and therefore the additional runoff would need to be
managed on site before being discharged into existing drains. However, the surface water runoff rate after
development on greenfield, or undeveloped sites, must not be greater than the runoff rate from the undeveloped
site.
The primary purpose of SuDS is to reduce flood risk and alleviate pressures on drainage systems. Where surface
drainage is conveyed to combined drainage systems the use of SuDS and separate surface water systems also
reduces pressures on wastewater treatment works. Furthermore, SuDS can be designed to form part of the green
infrastructure network, providing additional ecological and amenity benefits.

The Benefit of Sustainable Drainage Systems
SuDS are designed to reduce the potential impact of new and existing development with respect to surface water
drainage discharges by using more natural processes to convey surface water away from development. They do
this by:
• Dealing with runoff close to where the rain falls;
• Managing potential pollution at its source now and in the future; and
• Protecting water resources from point pollution (such as accidental spills) and diffuse sources 3 .
SuDS are often described in a ‘management train’, a series of progressively larger scale practices to manage runoff
and control water quality. The management train is:
• Prevention: application at individual sites, e.g. use of rainwater harvesting;

3

CIRIA C69; The SUDS Manual; CIRIA 2007
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• Source control: control of runoff at or very near to its source;
• Site control: management of water in a local area or site; and
• Regional control: management of runoff from a site or number of sites.
The philosophy of Water Framework Directive supports the use of SuDs as it:
• Promotes sustainable water use based on a long-term protection of available water resources;
• Aims at enhanced protection and improvement of the aquatic environment, inter alia, through specific
measures for the progressive reduction of discharges; and
• Contributes to mitigating the effects of floods and droughts.
Unlike conventional drainage, SuDS schemes often form part of public open space, with the potential to promote
interaction between communities and their local environment, resulting in additional amenity benefits.
SuDS use two main processes to manage and control runoff from developed areas, as discussed below.

Infiltration SuDS
Many SuDS techniques are based on infiltration of surface water into the ground. In most cases any pollutant
particles are absorbed and dissipated by vegetation. Infiltration SuDS are best suited to areas overlain by
permeable soils, drift and geology.
Infiltration drainage techniques include permeable paving, soakaways, infiltration trenches, infiltration basins and
swales. Areas underlain by Chalk and Glacial sand and gravel will generally be suitable for these techniques. Due
to the variability of soils and geology however, site specific infiltration tests must be carried out to confirm the
feasibility of infiltration drainage. In many cases, infiltration techniques provide capacity for holding back water
whilst allowing infiltration to occur, and in this manner also offer storage or attenuation of rainfall runoff.
Where infiltration is into an aquifer the risk of contamination must be minimised, particularly where the
groundwater is a source of public water supply. Additional measures, such as oil interceptors, may be required.
Source Protection Zones (SPZs) are used to protect groundwater resources from pollutants. In areas designated as
SPZs, the location and type of discharges into the water environment are closely controlled. The level of control is
most stringent close to the point of abstraction. Figure 5.4 shows the SPZs near Kings Lynn and West Norfolk, and
none of the proposed development sites lie within a SPZ.

Attenuation SuDS
Where infiltration SuDS are not feasible, either due to SPZs, soil-type or limited land availability, non-infiltration
(or attenuation) techniques may be more appropriate. Green roofs, rainwater harvesting, wetlands and detention
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basins are examples of attenuation techniques, although the scope and impact of these can be far more limited
without infiltration. These examples reduce the rate of surface water runoff by holding back peak flows, following
the management train hierarchy.
Examples of a range of SuDS techniques are provided in Table D1 below.
Table D1

Examples of SuDS Techniques

SuDS technique

Description

Attenuation /
Infiltration

Soakaways

Grassed trenches that store and dispose of water through infiltration

Infiltration

Permeable Paving

Paving that will permit rainwater to infiltrate into the soil or constructed
layers beneath the surface

Both

Infiltration Basins

Depressions that store and dispose of water through infiltration when
required during heavy rainfall events. During dry periods the basins
remain dry

Both

Infiltration Trench

Vegetated strips of gently sloping ground that allow infiltration through
the base and sides, as well as filtering out silt and pollutants.

Both

Filter Strips

Vegetated strips of gently sloping ground to drain water from
impermeable surfaces and filter out pollutants, silt and suspended
sediments.

Both

Swales

Shallow vegetated channels that conduct and/or retain water, and allow
filtering of particulates through the vegetation. If unlined these features
allow infiltration into the underlying ground.

Attenuation

Ponds

Permanently wet basins designed to store water and attenuate peak
flows, with permanent bankside and emergent vegetation

Attenuation

Detention Basin

Dry basins designed to attenuate peak flows and store water for specific
retention times

Attenuation

Wetlands

Shallow pond systems with aquatic vegetation that allow water to be
stored and passed through vegetation for filtration of pollutants

Attenuation

Green Roofs

Vegetated roofs that reduce runoff volumes and rates

Attenuation

Adoption of SuDS
One of the biggest challenges in achieving the wider uptake of SuDs is the issue of eventual ownership of the
systems and, in particular, who will maintain and repair them.
The ownership and maintenance of conventional piped drainage systems is clearly defined in Sewers for Adoption
(Water Services Association, 1994). However, by their nature, many SUDS can be considered either drainage or
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landscape features, and there is no clear guidance on who is responsible for the operation and maintenance of such
facilities.
S104 of the Water Industry Act allows for a statutory undertaker to adopt the works and vest them in the
undertaker. In this case the undertaker needs to determine if the design meets operational and maintenance
requirements, a standard set by Sewers for Adoption Current legislation therefore allows SuDs to be adopted only if
they are legally sewers. SuDs combine amenity and environmental benefits with their drainage function, so often
will not fully meet these requirements.
S106 of the Town and Country Planning Act 1990 allows a LPA to enter into a legally binding agreement of
planning obligation with a land developer over a related issue. They often require developers to minimise the
impact on the local community and to carry out tasks that will provide community benefits. Government thinking
steers the implementation of SuDs through the planning process and advocates the grant of planning permission
with or without a S106 as the vehicle for ensuring future maintenance and funding. The legislation equally
provides the mechanism for this. The Town and Country Planning Act 1990 provides for financial payment to
local authorities carrying out maintenance of SuDs systems. There is also provision for a local authority to carry
out maintenance work themselves if there is a breach of maintenance agreement or if they are deemed to be
landscape features.
Recommendation 20 of Sir Michael Pitt’s Review of the Summer 2007 floods (final report published December
2008) was for the Government to resolve the issue of which organisations should be responsible for the ownership
and maintenance of sustainable drainage systems. The Government responded in support of this recommendation
and interim advice has been that it is intended that local authorities should be responsible for adopting and
maintaining new build (and re-developed) SuDS on highways and in the local realm.
Where there is a requirement to implement SuDs, the local planning authority has two routes available to ensure
that the SuDs are properly implemented and maintained. These are:
1.

Through an agreement under S106;

2.

By a condition of planning permission.

Where the development is larger or the SuDs scheme complex, the S106 approach would be used. The S106 route
requires negotiations and legal preparatory work in advance of the development taking place, but offers more
security as it may only be varied by agreement. It also allows for financial contributions in the form of a bond or a
periodic payment.
There are alternative methods as to whether the maintenance agreement is included as part of the S106 agreement
or is stand alone (discretion of the LPA). The choice is governed by the degree of control the LPA would like to
have over the maintenance issues - greater control maintenance framework as part of S106.
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It is essential that the ownership and responsibility for maintenance of every SuDS element is clear; the scope for
dispute kept to a minimum; and durable, long-term accountable arrangements made, such as management
companies. Where the surface water system is provided solely to serve any particular development, the
construction and ongoing maintenance costs should be fully funded by the developer. S106 agreements may be
appropriate to secure this.
Authorities may wish to consider entering into an agreement under S106 to ensure the developer carriers out the
necessary works and that future maintenance commitments are met. They may also apply planning conditions
which would require completion of the necessary works before the rest of the development can proceed.
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