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Abstract
The Office of the Deputy Prime Minister and regional development agencies have proposed large scale
development between now and 2031 to relieve the shortage of housing in the South and East of England,
under the Sustainable Communities Plan. Some areas, such as Corby in Northamptonshire, will more than
double in population by 2031. Unless there is a strategic approach to providing infrastructure, this
population increase and increased urbanisation will lead to a deterioration in the level of service
experienced. In the water sector, water supply, sewerage provision, wastewater treatment, urban drainage
and river flooding service levels may all be affected.
The Environment Agency (the Agency) commissioned Halcrow in 2005 to carry out an integrated water
cycle assessment at Corby to investigate the strategic infrastructure required, what it would cost, when it
would be needed and the implications for the planning process. The study estimated that £72 million of
infrastructure will be required by 2031 and proposed a water cycle strategy that the Agency, the planning
authority and other key stakeholders agreed would utilise the planning process to ensure that the
infrastructure was provided in step with development. However, institutional barriers have meant that the
water company, arguably the biggest stakeholder in the water cycle, are not funded to address issues
strategically which limits the ability of the water cycle strategy to be truly integrated, and reduces the
chances of the sustainable communities plan being truly sustainable.
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The planning and development background
The Sustainable Communities Plan, launched by the Office of the Deputy Prime Minister (ODPM) in
February 2003, set out an ambitious and challenging programme of action for creating prosperous, inclusive
and sustainable communities.
Under the project, the ODPM projects an additional 200,000 properties in the sustainable communities plan
area by 2016 (see Figure 2). This is in addition to the 400,000 properties already planned under Regional
Planning Growth (RPG) plans for these areas, making a total of 600,000 new properties in the East and
South East of England by 2016. The Plan identified the need for significant increases in housing and
employment across the south and east of England. Indeed, over the past 5 years, 30% fewer houses were
built than were needed. The growth agenda aims to provide affordable housing to match increasing
demand, address infrastructure issues and promote urban regeneration. Four potential major growth areas,
or Sub-Regions, have been identified, Milton Keynes and South Midlands, the M11 Corridor, Thames
Gateway and Ashford (in Kent).
There is a clear vision of the structure and type of communities that the ODPM would like to see and so
prevent some of the planning problems historically associated with rapid housing expansion.
The vision is of…
… places where people want to live and work, now and in the future. They meet the diverse needs
of existing and future residents, are sensitive to their environment, and contribute to a high quality of life.
They are safe and inclusive, well planned, built and run, and offer equality of opportunity and good
services for all.
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More specifically the ODPM is encouraging the institutions involved in the planning process to achieve the
objectives by ensuring that developments:
•

protect the environment, by minimising pollution on land, in water and in the air

•

make efficient use of natural resources, encouraging sustainable production and consumption

and have:
•

2

representative, accountable governance systems which both facilitate strategic, visionary leadership and
enable inclusive, active and effective participation by individuals and organisations

Demands on infrastructure
In some areas the extent of the growth is substantial. The majority of the new properties will be infill or
expansion and extension of existing urban areas, with very few being in new villages or new towns. Some
existing urban areas are forecasting a population increase of more than one hundred percent by 2031. This
will put a heavy strain on the existing infrastructure not
least of which will be the provision of water and
wastewater services.
The water cycle is one of the key areas that will be
overwhelmed by new development unless infrastructure
is provided to accommodate the increased demands.
More development means more potable water demand,
increased flows to and discharge from sewage treatment
works and a greater risk of flooding as unattenuated
rainwater runs off new houses, driveways and roads (see
Figure 1). In many areas there are existing problems with
river and urban flooding which will be exacerbated by the
increase in population.
At the same time, the Agency is under pressure from
developers and regional planning authorities, with the
backing of the ODPM and the Planning Inspectorate,
not to obstruct development and the perceived economic growth benefits it will bring. However, in order
to achieve the ODPM sustainability requirements and to discharge their statutory duty to prevent
deterioration in the environment, the Agency is obliged to object to planning applications unless it believes
that the necessary infrastructure will be funded and constructed in the right place and at the right time.

Figure 1 Water cycle schematic
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Figure 2 ODPM sustainable communities major development areas
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Early in the Sustainable Communities planning process the Agency realised that if the plan was going to be
truly sustainable, it was essential that a water cycle assessment was carried out for every development. This
was required in order to understand the implications of development on the various elements of the water
cycle, how these interact and to determine how water should be properly managed. The water cycle
assessment would define what infrastructure improvements are needed by when, and will aid the planning
authorities to develop a water cycle strategy that would ensure that new developments do not compromise
existing urban areas and that water quality and the environment are enhanced.
To help achieve this, the Agency commissioned Halcrow in February 2005 to carry out a full water cycle
assessment for the town of Corby and produce a water cycle strategy.
Corby, Northamptonshire was the area chosen by the Agency to be the pilot for strategic water cycle
planning because of the forecast extent and pace of growth. Catalyst Corby’s1 Regeneration Framework
details the growth that will be required to sustain the regeneration of Corby (28,000 new homes and 30,000
new jobs by 2031) which meant that the population of the town will more than double in the next two
decades. The population growth forecast figures are shown in Table 1.
This growth will be achieved by a combination of infill developments and developments on brownfield and
greenfield sites (see Figure 3). Expansion has already started with several sites currently under construction.
Planning applications have been received for further developments and the Agency is currently objecting to
these applications where a strategy for dealing with them is not in place. Therefore, at Corby, time is of the
essence if a sustainable community is to be realised.

Table 1 Population growth in Corby
Population increase at Corby
Residential Population

Year
Population
2006
58,878
2011
69,613
2016
81,090
2021
94,467
2026
108,315
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1 Catalyst Corby is the Urban Regeneration Company spearheading the regeneration and growth of Corby
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Figure 3 Key development areas in Corby
Although the project is being led by the Environment Agency it represents a partnership between the
Agency, Catalyst Corby and Corby Borough Council and other key stakeholders in their desire to look at all
elements of the Water Cycle strategically to ensure that development needs do not overwhelm
infrastructure. The Strategy identifies any issues that would compromise development and defines high
level targets for best practice with regard to receiving, using and dealing with water.
To achieve the aims of integrated and strategic planning for the water cycle, the strategy had to be truly
cross disciplinary. Anglian Water Services Ltd (AWS) were contacted at the very start of the study to seek
their cooperation, and were key partners in carrying out the water cycle study and developing the strategy.
Without the cooperation of AWS it would be impossible to carry out a fully integrated study, as they have
the statutory responsibility for ensuring water supply, providing urban drainage and wastewater treatment,
and the responsibility for securing the funding to do so.
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Defining the issues
The first phase of the study involved liaising closely with stakeholders in the water cycle to determine the
organisations responsible for the individual components. A series of meetings was held that identified
responsibilities for the components as shown in Table 2.

Table 2 Key stakeholders and responsibilities in the Corby water cycle
Issue

Responsibility

River flooding

Environment Agency

Surface Drainage

Anglian Water Services, Corby Borough Council,
Environment Agency, other third parties

Foul Drainage

Anglian Water Services

Wastewater Treatment

Anglian Water Services

Water Supply

Anglian Water Services

Whilst these responsibilities may seem simple, in reality the drainage system was more complex with a series
of attenuation lagoons and flood storage areas that had been developed over the historical development of
Corby. The ownership, management and maintenance of these areas was very complex, and one of the
outcomes of the final water cycle strategy will be to recommend clear lines of responsibility for the
individual flood balancing ponds, and to consider their integrated maintenance. In doing so it w ill link in
with separately funded studies.
It was also apparent early on that assessing systems against the performance targets set by the Agency would
require modelling of the integrated system, but that the timescale did not allow for the development of
detailed models. Therefore the decision was made that the approach adopted would be to base
assumptions principally on existing data (e.g. Strategic Flood Risk Assessments and Agency Flood Maps)
and use existing models (of rivers or pipe networks) where available.
4

Performance targets
It was essential to define the design standards that a ‘sustainable community’ should expect. These
standards were defined by consultation with the Agency and were derived from the standards widely used
across the sector. These are set out below:
Flood protection: no foul sewer flooding up to 30 year return period event and no ‘clean water’ or
surface drainage flooding up to 100 year return period event.
Urban runoff:

no increase in runoff over natural greenfield rates, set at 2l/s/ha.

Water supply:

maintain current performance of minimum 20m head

Water quality:

compliance with EA River Quality Objective (RQO). An assessment was also made
against tighter standards (RE2) as a surrogate for tightening standards under the Water
Framework Directive.
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Modelling strategy
Despite not being able to build new detailed models of the catchments, the Corby catchment was already
fairly well characterised with a verified Infoworks CS model of the sewerage network and WwTW available
from AWS. In addition AWS had a numerical model of the water supply network that could be utilised.
The river system was well described by ISIS river models on which Halcrow was already working for the
Agency

5.1

Baseline modelling
The existing models along with additional anecdotal information from the key Stakeholders were used to
determine current deficiencies in the water cycle. The Infoworks CS model was used to identify those areas
currently at risk of foul flooding, and the ISIS models were used to assess the risk of river flooding. The
EAs River Quality Planning package was used to assess the impact of the continuous foul discharges on
river quality and Halcrow’s simplified integrated urban drainage package, STAVRoS, is being used for
carrying out the intermittent water quality analysis. The major conduits of the urban surface water drainage
systems were conceptualised and built using the WinDES package with TUFLOW (a 2D overland flow
routing package) being added on for above ground drainage modelling and risk analysis for extreme events.
Minor amendments to the Infoworks and WinDES urban drainage models and the ISIS river model were
made to ensure that there was no double counting of urban flows and to ensure that the results could be
assessed in an integrated way. The STAVRoS model is being calibrated against the Infoworks drainage
model and ISIS river model. The key issues that needing short term resolution are:
•

combined foul and surface water flooding at several locations within the catchment

•

significant hydraulic restrictions in the receiving watercourse downstream of Corby WwTW, which at
times of heavy rainfall caused river flows to back up onto the treatment works site and overtop the
treatment facilities (primarily the storm tanks).

This baseline analysis also highlighted areas where the current infrastructure was adequate to meet the
design standards, but there was little headroom for growth. The key issues here were:

5.2

•

limited capacity for foul flows to be conveyed by the sewerage system

•

limited capacity for increased foul flows to be treated, because of both hydraulic and treatment process
restrictions at the WwTW

•

limited capacity for increased urban runoff in surface drainage and river systems

•

limited capacity for increased water supply

Modelling for growth
Once the existing issues had been identified, the impacts of population growth were assessed using
population forecast figures provided by Catalyst Corby. The primary aim of the study was to identify those
milestones in the development of Corby where strategic infrastructure improvements would be required.
To a large extent the baseline modelling process had highlighted those areas where limited capacity was
available. Therefore this process was used to study how these areas performed with the ongoing
developments, and to quantify and cost the infrastructure improvements required. Many of the
infrastructure requirements required integrating the results of the various component models to ensure that
interactions between the systems were accounted for. For example the issue of the river flooding at the
WwTW required integrating the results of the WinDES surface drainage modelling and the Infoworks CS
modelling with the ISIS river model to ensure that any increase in population in the urban catchment along
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with associated increase in foul flow and storm flow could be accommodated by the river system. Removal
of the hydraulic restriction downstream of the WwTW was the solution. The InfoWorks and WinDES
models were essential in providing the detailed information needed by the river modellers to determine
what hydraulic capacity was needed, and how much downstream flood storage was required to remove the
risk of increased river flow causing flooding of downstream villages.
Water supply requirements were calculated by AWS using their water supply numerical model.

Figure 4 Strategic infrastructure requirements at Corby
Figure 4 shows the wastewater and river improvement works that the outline Strategy identified. The
works comprise:
•
•
•
•
•
•
•
•
•

7 new flood storage areas
extensions to 8 existing flood balancing reservoirs
channel improvements and culvert widening (at the WwTW)
upgrading Corby STW and building a new WwTW
20km of new water main
additional pumping
a new storm water storage reservoir
3 new foul attenuation tanks
2km of new sewers
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Furthermore, by investigating the population increase over time, the strategy has been able to provide
a timescale by which the infrastructure improvements are required (see Figure 5). If the
improvements cannot be provided by this time, the Agency will object to planning applications to
prevent any deterioration in the environment.

Figure 5 Timeline for infrastructure provision
The strategy also defines the minimum sustainability standards that developers must incorporate in
developments to ensure that the Agency do not object to the planning application. These have been
selected either to minimise demand for water, or reduce the likelihood that the development will increase
the rate or amount of runoff into the integrated urban drainage system.
Examples of these are:
•

Rainwater recycling

•

Sustainable urban drainage systems where possible

•

Minimisation for potable water demand by a combination of rainwater harvesting and specification of
water efficient appliances

One of the greatest threats to development in Corby is the requirement for the existing WwTW to be
upgraded between 2007 and 2008. This has not been funded as part of the PR04 planning process.
The Priors Hall & Weldon development (see Figure 4) currently being planned needs to be served by a new
WwTW according to the water cycle strategy. The developers of this package of land are investigating
constructing a new WwTW to the effluent standards required by the Agency, and also to a standard and
design to enable the works to be adopted by AWS. AWS have agreed in principle to adopt the works if it
meets their requirements for adoption. However, with the long lead in times for planning and construction
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of WwTWs it is unlikely that the new works will be constructed in time to serve the initial stages of the new
developments, with the result that there will be a need for an interim pumping solution and increased
pressure on the existing Corby WwTW.
The situation is not quite as critical for water supply, but it is dependent on the timely delivery of capital
schemes. Water resources at Corby are highly dependent on the Wing WTW and the Rutland Water
reservoir. Water supply has the advantage of being able to plan for catchment transfer schemes and hence
is less dependent on detailed population figures for individual catchments. This has meant that water
resources planning in the PR process allows for a more strategic long term view of water demand and
supply. However, the development at Corby is still highly dependent on a large AMP4 capital scheme to
upgrade Wing WTW and provide mitigation works to Rutland Water by 2010. If these schemes slip beyond
their scheduled delivery dates, then development plans at Corby and across the whole of the Milton Keynes
and South Midlands development area could be seriously affected.
6

Who Pays?
The infrastructure requirements identified to ensure the water cycle strategy is sustainable are not cheap.
The total cost estimate is £72 million by 2031, and these are capital costs and do not include operational or
maintenance costs.
Who pays for this infrastructure? The two organisations with the greatest responsibility are the Agency,
responsible for ensuring flood protection for the existing and new population, and Anglian Water Services,
responsible for providing clean water and wastewater collection and treatment. However, some of the costs
of providing strategic flood options can be met directly by the developers by providing on site flood
management options (such as SUDS options). Table 3 below shows the breakdown of costs by
infrastructure type.

Table 3 Cost of providing strategic infrastructure at Corby
Infrastructure

Cost

Water Supply
Sewage Treatment
Sewerage Network
Flood Management Strategic
Flood management –
Developers own sites
Total

£12.5 million
£21.5 million
£7.5 million
£10.5 million
£20 million
£72 million

At the start of this project it was originally envisaged that all infrastructure costs incurred by the new
developments would be borne by the developers via a bespoke cost apportionment mechanism. To
facilitate this the original intention was to establish a legal agreement mechanism that the Agency, Catalyst
Corby, Corby Borough Council and AWS would sign up to. The purpose of this agreement would be to
bind the parties together to consider developments against the strategy and not to grant planning
permission to developments that were not considered to meet with its requirements.
The cost of the strategy would be divided via a cost apportionment mechanism, where each developer
would pay a charge based on the total number of properties constructed which would be adjusted by a
factor to reflect how sustainable their development was and what impact the development had on the water
cycle. The sustainability factors were to be provided up front so that the developers would know what
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options they had to reduce their impact on the wider community, and hence be able to calculate the per
property charge. This funding would then be held in trust by the Agency until it was required to provide
strategic infrastructure. It was not envisaged that there would be a shortfall in funding because of the
forecast timeline for infrastructure and development. This process would allow the planning authorities to
oversee and direct the provision of infrastructure in conjunction with the key stakeholders via the planning
process – infrastructure would be in place when and where it was needed over the 25 year horizon.
During detailed discussions it became apparent that this system could not be achieved for Corby. Given
their heavily regulated status it became apparent that AWS could not be a party to the agreement as the
charging mechanism for recouping monies from developers, especially for domestic developments, is rigidly
set down by Ofwat. AWS are not therefore able to recoup monies via a strategic fund operated by
individual Section 106 agreements with Developers, as this would not be permitted under the Water
Industry Act. In effect this means that AWS, and all other water companies, can only recoup money from
developers via “roof tax” on each house that they propose to build. This money is payable when the
developer requisitions the water company for water and sewerage for a new development. The nature of
this funding mechanism encourages the water companies to only provide the infrastructure on a piecemeal
basis, reactive to development rather than strategically proactive.
It is the water companies’ responsibility, as part of the Periodic Review, to identify the sewerage and sewage
treatment assets that will require investment to meet growth from existing populations and new growth
from development. However, the funding framework only looks at a five year design horizon (in the case of
sewerage and sewage treatment at least), whilst the development framework is over 20 to 25 years.
Therefore the opportunity to employ a long term strategic option is often overlooked. There is an industry
wide requirement for a least cost – long term planning methodology to address supply and demand in the
wastewater service.

7

Conclusions
To meet the ODPM sustainable communities plan, the communities must be able…
‘…to meet the needs of existing and future residents and are sensitive to their environment
[and they need to be] well planned, built and run’.
The clear message from the Corby Water Cycle Strategy is that the Environment Agency, AWS, the
developers and the planning authorities share this vision.
The strategy will ensure that flood defence and surface drainage infrastructure will be provided when
and where needed. However, provision of sewerage & sewage treatment infrastructure cannot be
guaranteed because of the water industry’s funding mechanisms.
An overhaul of the wastewater planning and funding process is now necessary. Corby is only one of
many towns and cities that will be subject to large scale planned population increase over the next
twenty to thirty years. To prevent development overwhelming infrastructure, these areas need strategic
planning now. Long term planned population increase is not the only reason for overhauling the
periodic review process. The Water Framework Directive and Climate Change also need long term
strategic planning and the Agency are now starting to consider these issues at the planning level.
Things however are starting to change for the better. There is a water company funded research project
planned for 2006/2007 that will look at least cost long term planning for wastewater, and develop a
methodology for producing long term investment strategies. If this project is to be successful it must
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deliver results in advance of the next round of water industry planning (PR09) to ensure that funding is
available for the strategic provision of wastewater infrastructure from 2010 onwards.
However, even if strategic wastewater planning will be the norm from 2010 onwards, there is a short term
funding gap. There is an opportunity under the sustainable communities plan for water company planning
to take advantage of the funding being offered by developers to upgrade infrastructure facilities. However,
unless high level decisions are made in the immediate future to remove the institutional barriers these
opportunities will be lost.
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